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Abstract Agricultural finance is essential for farmers in flggne regions because it offers them access to the mo
they need to keep their crops running. Crop losses, property damage, andwif@eseen expenditures are quite like
for farmers in floodprone locations. The provision of agricultural loans is crucial in allowing farmers to minimise
risks and ensure the continuation of their farming operations. The variables affectingNdide | O0Saa (2
in a Pakistani region in dangerfdoding are examined in this research. A structured guestionnaire was utilized to g
information from one hundred and sixgight subsistence landowners in Khyber Pakhtunkhwa, Pakisiaing a
multistage sampling method. According to empirical findings using a subjective slightest squares regression mc
vigorous typicaerrors that accounted foheteroscedasticity, monthly income, family size, education, farrexmgerience,
total landholding, and the percentage of owned land were all important determinants of a farmer's ability to a
loans. The results of this research show that socioeconomic determinants are very important for farmers' ac
agricultural loans in Pakani flood-affected regions. As a consequence, a credit policy is necessary to tackle the
encountered by farmers who live in dangerous areas. Additionally, the present financing strategy may be alt
defend the rights of occupant cultivators whiequire security.
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1. Introduction

Farmers in flooeprone areas depend on the availability of agricultural financing because it gives them access to the
capitalthey need to continue operating their farms. Farmers in flgpdne areas run a high risk of crop losses, property
damage, and other unanticipated costs. A vital factor in assisting farmers to reduce these risks and guarantee the
continuance of their farnmg activities is the availability of agricultural loans (Arifullah 2020). Farmers ingdlooé areas
must have access to agricultural loans to maintain and expand their agricultural operations. Floods have the potential to
seriously harm infrastructurera crops, which may reduce farmers' revenue. Therefore, having access to financing may aid
farmers in both recovering from floecklated losses and making investments in defenses against further harm. Despite the
need for financing for farmers in flogotone areas, they often have trouble obtaining it because of things like a lack of
collateral, a bad credit history, and steady revenue sources (Akter et al 2@28h)g with contemporary technology,
agricultural financing is a crucial factor in boosting fapotput. In addition to largescale farmers seeking agricultural
financing to boost farm revenue, smallind mediumsized farmers also do so to ensure their existence. Compared to
informal sources, official sources of credit are now more significant iragimeeultural industry (Ahmad and Afzal, M.2022).
Farmers have little recourse to formal financing despite the institutional sources of credit's growing relevance. Since the
country's independence, agriculture has consistently been the most importantibaidr to the economy. Both official and
informal lending practices are represented in Pakistan's rural credit market, each of which plays an important part in the
country's rural economy (Qazlbash et al 2021).

Microfinance is especially significant fiovestments in rural production, which have traditionally been dominated by
non-poor borrowers due to the limited availability of microcredit to those who are economically disadvantaged. It is of the
utmost significance for farmers to get financial assis& for their social requirements, to buy agricultural supplies, and to
achieve consistent advancements in their output levels (Rizwan et al 2019). While acknowledging the significance of the
agricultural segment, has, over many years, developed agrialltwedit policies to fund farmers' output with the goals of
boosting agricultural productivity and ensuring that there would always be food available. Credit for agriculture has the
potential to improve the management effectiveness of farmers, hence fogjemore effective resource allocation and
increasedprofitability. Farmersneedto havetimely accessto credit as well as the availability of credit to purchasethe
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appropriate inputs and equipment necessary to carry out farming activities. When compared to informal sources of credit,
the process of gaining access to official sources of finangelraanuch more difficult for farmers. Smattale farmers lack
the assets and collateral that largeale farmers have, hence the latter have less access to formal finance (Ao et al 2022).
Most smaliscale farmers have limited access to both official arfdrimal sources of credit, including friends, family, and
landlords, in addition to restricted access to formal sources of credit. Contracts in informal loan markets tend to be more
individualized. Everyone who is pgealified to disburse the attention ahfulfill the security criteria is likely to get credit
from all lenders and various borrowers, according to personal contacts. The main issue facing farmers is restricted access t
finance or financial limitations, which prevent the adoption of more adeahand efficient technology in the agricultural
industry. This paucity of resources restricts both the potential for higher output and the ability for efficient consumption
(Fahad et al 2022). Following harvest, farmers need money fandRegrowingseason to offset financial deficits and unpaid
bills for their most recent crop. Additionally, higfelding seeds, pricey fertilizers, and plant protection techniques form the
foundation of contemporary agriculture. The majority of their supplies are hoirg cash or on crediin-kind terms from
dealers, which places farm families in greater reliance on the credit markets. Farmers that have quick and simple access t
loans may grow and diversify their agricultural operations by making new investmenssngr euttingedge technology. The
biggest barrier preventing Pakistani farmers from taking advantage of loan programs is a lack of collateradcedenall
farmers find it difficult to get formal credit owing to problems with collateral; as a result, they to informal sources
because of their prompt delivery, and lack of requirements. Due to a lack of collateral security, the mainstream's tiny range
of farmers is unabléo spongemoney frombank organizations. Minescale farmers often only qualify forinor loans to buy
seeds, fertilizer, and pesticides and are unable to be appropriate for loans to buy tractors, pipe wells, and agricultural
equipment because they lack enough collateral (Ahmad and Afzal 2021).

Sagqib et al 2018 investigated the elementieafing farmers' entrance to farming loan in a Pakistani region in danger
of flooding catastrophe. Prearranged questionnaire were utilized to gather information from one hundred andigtty
subsistence landowners, using a multistage sampling methodording to the empirical findings of the biased slightest
squares deterioration model with vigorous typical errors and heteroscedasticity correction, characteristics such as whole
landholding, monthly profits, relations dimension, education, farming expee, and the percentage of own ground be
important determinants of farmer's entrance to credit. The results show that spétable determinants are very
important for farmers' access to agricultural loans in Pakistani faffected regions. Both sendary and primary data were
analyzed by Sagib et al (2018); resultant statistics be gathered from the State Bank of Pakistan's and Pakistan Econom
Survey's yearly reports. The results also showed that inferior and intermediate continuation farmersehgubditest levels
of acknowledgment shortage of cash for agricultural ventures. Age, family size, education, experience, the total amount of
land a farmer had, & thpercentageof his or her land all had an impact on hedlequatean agricultural loan wasiccording
to the Tobit regression findings. Fahad et al (2018) investigated the variables affecting Pakistani farmers' decisiorofo use
insurance as a risk management tool. A systematic questionnaire was used to gather primary information from 400 farm
families in four floogprone areas of the northwest. The results of this research are anticipated to direct policymakers,
insurance providers, and the government in establishing crop insurance. For the benefit of small farmers, the government
should alsofund crop insurance policies, and crop insurance knowledge has to be raised. Owusu and Yiridomoh (2021)
examined the variables that underlie the usage of these tactics as well as thesttargeted responses that women
cultivators make in the face of adrse weather and climatic conditions. The study created a multivariate probit model to
investigate the problem using stdectional data from a model of women farmers in Ghana's Upper West Region who had
been exposed to weather extremes. Zulfigar et al @0dvestigated the factors that influence access to agricultural loans.
The probit model was utilized in this research to examine the data. The results revealed that although the farmer's age,
location, and offfarm proceeds had an unconstructive and rigigle result on the entrance to farming financing, the degree
of mechanization had a positive and substantial influence. The results of this research provide a strategic direction for
streamlining national agriculture finance strategy. Linh et al (20D®)centrated on the characteristics of rural credit
markets, the elements affecting cultivator entrance to markets, and the ssmimomic impacts of loan availability in
Vietham. The findings of this investigation point to the segmentation, governmentiénézce, and participation limits that
characterize Vietham's markets. The significant factors that affect credit convenience are shown by other fidiagdio
et al (2020) investigated how smallholder farmers' socioeconomic traits affect loan dem&iddh, Pakistan. The findings
showed that the desire for formal credit was positively and substantially impacted by formal education, agricultural
experience, and the size of landholdings, road access, and extension connections. Akdemir et al (2@@1ptldblke
determinants affecting farmers' access to agricultural loans in the region of Adana, Turkey. A sample of 101 producers whc
had received training in basic random was subjected to questiontgised surveys. In this study, the factors influencing
farmers' access to agricultural loans in a Pakistani area at risk of floods.

2. Material and Methods

2.1. StudyAreaand Sampling
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An approach called mulstage sampling was utilised to get the data. Khyber Pakhtunkhwa was chosen on purpose
first. For a second sample, a vulnerable rural population was chosen. In iKRghkdtunkhwa Mardan District, 970
agricultural families were found to be particularly susceptible. One hundred andesgtty farm households were chosen as
the model dimension using Yamane's technique with a 7% margin of error. Third, information Mestedofrom 168
subsistence farm families with landholdings of up to 12.5 acres using a simple random selection method.

2.2.StudyVariables
2.1.1. Dependeni/ariable

The relation of the quantity of recognition obtained by farmers to the size of tlagidholdings, as described in
equation (1), served as the study's dependent variable, which was access to agricultural finance.
Al £NgT 508 ¢ Q0 QI FOOM G G Qi & 6 xhk A 1
W™ i gngl 5@k &°0E OGO TG G Qi ¢ & abied IR Ie0 (1)

Where®qggdefinedentranceto acknowledgmenti definedagriculturalhousehold andj definedeither an official.
Independentvariables

In this research, the following were used: experience, and monthly income, education, age, size of the landholding,
distance, health status, family size, percentage of owned land, and percentage of field laborers. The variables' definitions,
measurementsmeans, and standard deviations are listed in Table 1.

Tablel Detaileddescriptionsmeasurementsmeans,andstandarddeviationsfor the variables.

Variable Description Measurement Mean StandardDeviation
Dependentvariable
Gaentranceto agriculturecredit Specifiedn equation
farmingcredit availability )
independentvariables
Independentvariable 0.94
U1 Totallandholding
Uz2Familysize Landholdingize In acres 46.8 125
U3 Ownedland Totalnumberof Number 23 12.1
proportion family members
0s Age amountof own
groundof the whole
Us Distance Ratio 0.41 0.52
Us Monthly income Farmersage Inyears 457 147
07 Education Farmdista_mcefrom 500m 0.31 0.42
the river
0s Farmlabor Aver_agenonthly In PKRa 0.55 0.41
income
Uo Farming agricultureeducation Yearof education 0.6 0.48

Experience

2.2.2. RegressioModel

Regression using weighted least squares was used to investigate the variables affecting loan availability. The mode
was described iequation (2) as follows:

Way= 01, U2, U3, U4, Us, Vg, U7, Dgly) )
The empirical model was described by equation (3) as follows:
W T o+T 100 +7T 20o+71 303+ 40s+T 505 +1 60s +1 707+ 71 glg+71 glg+ -0 (3)

Where Gmqas previously described, i stand for the coefficients, argstands for the random error term. The
independent variable was normalized through the disagreement of credit entrance using weighted least squares regression.

3. EmpiricalResults
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Multicollinearity was examined before model estimation for all socioeconomic components in which the VIF values
was relatively low, suggesting no multicollinearity. These findings are shown in Table 2 alongside the regression results.

Table2 Empiricafindingsof robustweightedleastsquaresegressionwith heteroscedasticityorrection.

changeable Coefficient p VIF
X1 Age 1 0.006(0.009) 480 1.93325
01 Familysize 0.059(0.0245) 017+ 1.47649
U2 Farmingexperience 0.0258(0.0126) .042* 2.23938
Us Farmlabor 1 0.098(0.073) 181 2.1517
U4 Education 0.083(0.0274) .003** 1.41175
Us Totallandholding 0.216(0.0333) .000** 1.76491
Us Monthly income T 1.31x10t 6 .000* 1.71542
U7 Farmlabor 1 0.098(0.073) 181 1.29654
Vo Familysize 0.059(0.0245) .017* 1.47745
Constant T 0.751(0.457) 0.110
Sum square residuals 1414.210 SEof regression  3.312991
Rsquared 0.548754 AdjustedR-squared  0.5237

Additionally, the correlation matrix for each research variable was creaded is shown in Table 2.
Heteroscedastically corrected weighted least squares deterioration through resilient typical errors was used to address the
heteroscedasticity issue using cresectional data. Here, the dependent variable (access to credit)na@iaerved as the

weight. Figures 1, 2, and 3 displays the expected, actual, & residual plot of the entrance to tribute to illustrate thétyjorma
of outstanding.
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Figure3 Residualaluesof accesgo creditmodel.
Table2 Correlationmatrix.
X Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
X 1
Y1 0.325 1
(0.000)
Y2 0471 0.152 1
(0.000) (0.214)
Y3 1421 0.456 0.152 1
(0.000) (0.000) (0.003)
Y4 0.632 0.412 0.455 0.411 1
(0.000) (0.000) (0.000) (0.000)
Y5 0.125 0.161 0.002 0.201 0.164 1
(0.714)  (0.021) (0.971) (0.002) (0.031)
Y6 1.141 0.154 0.214 0.232 0.291 0.311 1
(0.532) (0.042) (0.003) (0.000) (0.000) (0.000)
Y7 0.245 0.164 0.365 0.212 0.391 1.247 0.411 1
(0.000) (0.023) (0.000) (0.004) (0.000) (0.000) (0.000)
Y8 0.111 0.052 0.211 0.120 0.255 0.111 0.202 0.441 1
0.485 (0.412) (0.001) (0.127) (0.000) (0.000) (0.000)  (0.000)
Y9 0491 0.311 0.325 0.151 0.411 0.11 0.131 0.202 -0.005 1
(0.000)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.010) (0.007) (0.010)

Meanrevertingindicatesthat the residuals (erroterms)are independentlynormallydistributedwith azeromeanand
a constant variance. The coefficient of determination (R2 % 0.55) indicated that the model had a strong fit and that the
independentvariableswere responsiblefor 55%of the differencesin farmers'accesdo loans.TheFstatisticimportanceof
21.36 (pless than .013hows that theéndependent factors did, in fact, substantially impact farmexcgess to loans. Farmers'
ability toacquireloanswas stronglympactedby the education variablép < .01). Accordintp this, farmers' ability toacquire
agrialltural financing rises by 0.083 units for every year that their education increases. Similar to that, every extra year of
agricultural expertise improves credit availability by 0.0258 units (p less than .05). Additionally, the overall landhafding
sigrificant (p less than .01), which suggests that a-aoee increase in land holdings boosts entrance to credits.

Additionally, adding one member to a family boosts admission to recognition for farmers (p less than .05).

Furthermore,accesgo credit wasconsiderablyimproved(p lesshan .01)by the ratio of ownedlandto total land ownership.
Lastly, while the impact was minimal (p less than .01), monthly revenue had a pessimistic significant impact on access tc
farming financing (Table 2).

4. Discussion

As aconsequence of improved technical knowledge, a better awareness of recognition markets and services,
improvedknowhow and agriculturalabilities,and awarenes®f practicalprocessesthe findingsshowthat farmers'accesso
credit rose in correlation wh higher levels of education. Farmers with higher and secondary levels of education have access
to finance more often than their lessducated competitors. The study's findings are supported by the study's outcomes.
They said that the family can manageetiprocesses needed to get loans due to the household leaders' educational
backgroundsEducationthus hasa significantimpacton borrowingchoicesand lowersthe transactioncostsassociatedvith
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loans. They discovered a strong linlktween schooling and livestock credit. Furthermore, the majority of a cultivator in the
field was illiterate & were unclear about the steps needed to get loans from official sources. For example, they couidn't eve
comprehendand completethe loan applicaion paperwork ontheir own. Accordingo our researchfarmers'accesgo credit

grew as their level of expertise increased, indicating a favorable association between farming experience and agricultural
finance. Farmers with greater expertise had strongaationships with other farmers, money lenders, and dealers, which
improved their access to finance from informal sources. Building trust between borrowers and lenders takes time. For
example, it has been said in the field that one's connections arif@y expertise play a role in receiving credit for the
growing of vegetables and melons.

Compared to relatively young farmers, farmers who established ties with credit providers for a longer period were
more likely to have easy access to such finance.chse of the credit would stay cheap since seasoned cultivators would
have interacted with a bank to obtain loans multiple times in the precedent. In the event of obtaining official credit, prior
farming experience is also crucial. Our findings are congistéh those of other researchers, who found a link between
previous farming experience and access to agricultural loans. Similarly to this, farmers with more official sourceseof financ
had far better associations with cooperatives. Our results indieatensiderable positive correlation between the extent of
landholdings and farmer's loans. The size of the landholding is seen as a sign of social standing in society. Ladlalof collate
preventsmanyrentersandlandlesspeoplefrom accessing thefficial loan markets.Accordingo the termsfor loansoutlined
in the AgriculturalDevelopmentBankof Pakistan'sules,submittinga landownershipcertificateis requiredfor the loanto be
approved. Compared to farmers with larger landholdings, the majofiisrmers had restricted access to financing because
of their modest landholding size. These results support the conclusions of several earlier types of research on the
advantageous link between loan availability and the size of landholdings. Land oipnersth loan availability were
unrelated. Our data show a negative correlation between monthly income and loan availability for agricultural purposes.
Access to credit declined as income levels. Our outcomes run counter to this, showing that respondewczmygaratively
higher wages respondents with relatively lower salaries.

Additionally, there was no discernible connection between income and agricultural finance availability. The empirical
findings demonstrate a favorable correlation between family sizd loan availability. Farmers needed credit for agricultural
productivity as their families' requirements for food and other necessities rose along with the growth of their families and
their reliance on the farm. In contrast, farmers who had small fasiiGould cover their expenses from their agricultural
revenue. The ability of larger families to diversify their agricultural income by selling cattle, and other agricultutadtprod
that would otherwise need large amounts of credit is another factor dbating to the favorable correlation. Large families
are also likely to have more connections with traders and merchants who might facilitate obtaining loans. Our results are in
line with earlier research that showed that family size has a substantialdtgn loan availability. The findings indicate that
farmers' access to finance was favorably impacted by the percentage of owned land. The land ownership certificate, or
intigaala in Urdu, was thprimary typeof collateral required. Theriginal owner isxecessary for thespapers,which may be
obtained from the District Revenue Office. As a result, renters who do not own land are unable to get loans from tHis officia
source. In rare instances, banks demand gold as security before approving a loarth8inwgority of farmers lack gold,
silver, real estate, or other assets that may be used as security. Property ownership is another crucial component df informa
credit, and the majority of traders, merchants, and middlemen only lend to farmers who haireproperty. The findings of
our research are consistent with those of other studies, which found that farmers' access to agricultural financing was highl
impacted by their land ownership status. Additionally, changes may be made to the acknowleddareirt particular and
the farming proceduregenerally to safeguard thiaterestsof occupant cultivators who requiren adequate fornof security.

5. Conclusion

The foundation of Pakistan's economy is agriculture. 43.5 percent of the rural population reliéch® a source of
income, and it generated 20.9 percent of the GDP in 208.4In Pakistan, agricultural production has been the major driver
of economic development, increasing at a standard yearly rate of 4.4 %. Farmers in Pakistan struggle tosgetoacce
agricultural loans. In Pakistan's flopdone regions, this study investigates the variables disturbing cultivator entrance to
agricultural loans. Data from one hundred and sigtyht subsistence landowners in the Khyber Pakhtunkhwa Mardan
Districtwere gatheredusing multistagesamplingand a structuredquestionnaire Theresultsof this researchshowthat socic
economic determinants are very important for farmers' access to agricultural loans in Pakistanaffiecteéd regions.

C NJ S NI & crddiOnasSfavarably Bnpacted by experience, education, amount of landholdings, number of families, and

percentage of owned land, however, monthly income showed a negative correlation. The majority of farmers lacked the
necessary collateral to get loarofn legal sources, as well as sometimes from informal ones, and were illiterate. Farmers in

these disasteprone flood zones need more loans to support their agricultural pursuits. Credit is thus necessary.
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AbstractMigration is one of the most important topics to emerge in the history of humanity. It is essential to antic
human migration as exactly as possible in a varietgimumstances, including urban planning, trade, epidemics,
global expansion of diseases, and pandemic preparation, in order to generate successful public policy. E:
potential future earnings for an individual, a firm, or an entire industry rhayaccomplished via the use of incor
projections. These data might be put to use to identify potential areas for growth and investment, as well as to
strategies for adjusting both the employment landscape and the economy as a whole. It is possiitcipate
immigration by applying machirlearning (ML), a techniquidat is presently used ialmost every facet ofnodern life. In
this research work, we presented the Mdased swarrroptimized binary regressiebhased xgboost method (also knov
as SEBRXGB). According to the results of the research, th8RXGB algorithms were the ones that were the
successful in the applications. In conclusion, the machine learning models for human migration prediction th:
applied in this study will offea flexible framework for predicting human migration under a variety of situations.

Keywords:migration,machinelearning, SOBRXncome

1. Introduction

Migration is any movement of a population that results in the displacement of one or more groups of citizens,
regardless of how long the migration lasts, what its cause is, or what its nature is. People have moved throughout history fo
a variety of reasos, including but not limited to conflicts, climatic circumstances, forced relocation, natural catastrophes, as
well as political, policy, and economic considerations (Akujobi and Awhefeada 2021). It iskkaomelltruth that people and
groups move away &m the areas where they were born and raised to seek opportunities elsewhere. Individuals who
relocate for various reasons, including to be with family, are included in the category of migrants. These migrants include
refugees, individuals who have beersgliaced within their own country, economic migrants, and people that move for a
variety of reasons (McClain et al 2022). The influence of immigrant landings on-bativevorkers' employment and
salaries is often the main topic of discussion among thelipukgarding the economic effects of immigration. In the early
20th century, analysts disputed how immigration limitations would likely affect the labor market (Borjas 2019).

It is occasionally asserted thtite immigration boomhas significantly boostethe nation's economy and that bringing
in even more immigrants might boost our country's prosperity even further. However, these assertions typically appear in
reports written by organizations of thought, policy advocates, and business organizations.axgtstholarly researches
show a connection between immigration and growth (Inwood et al 2019). To begin, the variability of any estimator is
decreased as a direct result of the fact that the income indicator is constant across all of the observatiotie vgéime
occupation. Simply reducing the variation will have the effect of narrowing the projected wage difference between
immigrants and nativdorn people from other countries (Abramitzky et al 2019)

Estimates and breakdowns of the precise migratory gaits of possible nations may be carried out using models and
algorithms developed by machine learning. The information era in which we now find ourselves reveals to us that it is
feasible to utilize Al to make a variety of predictions regarding migratidnich is something that occurs in almost every
aspect of life. For governments that wish to make preparations against the migration issue, for instance, it may beohelpful t
estimate the total amount of immigrants, income categories, and other data bygusichniques and methods of artificial
intelligence (Al) (Hussain 2021).

Thearticle (McAuliffeet al 2021)criticallyinvestigatehow risingdigitalizationand Al will affect movementandtransportation
systemsn a post-COVIylobalworld. It beginsby examiningthe effectsof digitalization andAl adoptionacrossthe migration
cycle. The second part of the paper looks at the challenges and opportunities that migration systems and migrant
populationsface as a result of COVIBEL9's increaseddigitalisation. The paper (Bedusch2021) suggestartificial intelligence
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(Al) technology can affect the field of international immigration administration in a number of different manners: (1) by
escalating existing discrimination between states on a global scale; (2) by transforming status and globally recognizec
organizationgraditions; and (3) by that promotes current calls for more resedrabed migration management and border
protection. The paper (Lindstrém et al 2020) used research techniques like interviews, focus groups, shadowing, and
interactive workshops are emplogie along with a mixture of quantitative and qualitative research approaches. The study
and identify the obstacles and possibilities that Al implies to aid migrant job integration during six work packagesh&vpPs). T
research of Robinson and Dilkina (2018ygest machine learning methods forecast origin/destination human migration
patterns that may include any external factors. On several assessment parameters, models based on machine learnin
perform better than conventional human mobility theories when ghiating both domestic and international migration.

In theclassificatiorstep ofthe data analysiprocess, gredictivemodel orclassifier is built to forecast categorical lab8lee

process of placing items in a collection into distinct categoriesfesned to as classification, and it is one of the data mining
techniques. The purpose of categorization is to accurately determine which category should be assigned to each individua
instance in the data Tarasyev et al (2018). In order to examine howheseshocks affect a person's desire to migrate in the

six economies that rely heavily on agriculture, such as Burkina Faso, Ivory Coast, Mali, Mauritania, Niger, and Senegal, th
research presents a trelgased Machine Learning (ML) technique. Using tf@nivalidationtest procedure, we run a
numberof tree-basedalgorithmsto createreliableand noiseresistantmethods(Aogaet al2020).TheresearchHarrisonet al

(2020) proposed a framework for predicting the migratory paths of these displaced pasipig wellestablished machine
learning techniques. My algorithms successfully forecast 80% of IDPs' movement paths in a case investigation intc
displacement in Yemen.

The three areas used to assess migration management strategies are 1) legal isspefici®) agents and
relationships, and 3) surveillance. The paper LiSeda and Sula (2021) used a multimethod approach that combines the
gathering of qualitative data with interpretative analysis. By examining problems and presumptions related to its
implementation, the study problematizes the concept of skill level. The study Hayakawa (2020) investigated the experiences
of professional and lowskilled Filipino migrants in the UK after reviewing the UK's temporary migration programs.

2. Materialsand Methods

In this section, we discuss in detail about leveraging a novel machine learning approach to forecast income and
immigration dynamics. Our method entails gathering and preprocessing information on income levels and immigration
trends, identifying pertinehfeatures, and creating a prediction model using the swaptimized binary regressichased
XGBoost algorithm. In order to improve our model's hyper parameters, we apply swarm optimization methods, and we
additionally use metrics to assess the modelfeeiveness.

2.1. SwarmOptimizedBinary RegressioiBasedXghoost(SOBRXGB)
2.1.1. BinaryRegressioasedXgboost

Based on binary regression, a machine learning technique called XG Boost could be used to forecast immigration an
income trends. Recognizing econompiatterns and making wise judgments depend on being able to predict income and
immigration. Predictions that are accurate may assist people, corporations, and politicians in making future plans. We may
gather and preprocess data on income levels and imrimmnatrends and then utilize this information to train the Binary
Regressiotbased X@Boost algorithm in order to forecast the dynamics of income and immigration. The algorithm's ability to
automatically choose the most crucial characteristics lowers tlamgdr of overfitting and enhances the model's
generalization capabilities.

To provide accurate forecasts of income and immigration dynamics, the Binary RegiemstohXG Boost method
may combine a number of data sources, including data on demographitisators of the economy, and social media
activity. These forecasts, which provide insights into upcoming economic and social trends, may help with legislation,
company planning, and individual decisioraking.

There are two types of regression analy@®\): linear regression and nonlinear regression. However, this research
used SPS&hdlinearregression (LRY analyzea numberof factors.LRis a numericalapproach that estimatethe output of a
reported parameter using a number of descriptive paraenst The LR approach is used to find the parameters'-fitest
relationship.Therelationshipconnectingindependent (inputiand dependent (output)factors mayoften be established using
LR. In this work, Es and Ed were predicted using the LR metsp#ctively. Usually, Equation 1 may be used to represent
the LR relationship between the inputs and outputs.

Y= O+ 010% + 06y + 036% + E + 04 6% @)

Where the input variablesil ¢ G are the inputs, D represents the output parameter, stands for the regression
constant, anddl  0¢ are the coefficients of regression.
Thedevelopedinearformulas,asstatedin Eqs2 and 3, forecastEsand Edbasedon the effectsof LR.
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Whered-pand0, are the corresponding static and dynamic Young's moduli in GPA. VP and Vs. arveatreeand s
wave velocities, while UCS stands for uniaxial compressive strength in Mpectieely.

It is regarded as a potent tool by data scientists since it is a strongptreed ensemble learning method. Based on a
gradientboosting architecture, XG Boost estimates the outcomes using Eq. 4 and a variety of complement functions.

Gn= 9+~ B Q (W) @

Wherer = 1 ton denotesthe power sourcenumber of estimation methodsthat correspondto autonomoustree
structuresfor each'Q; oy indicatesthe estimatedoutput for the | " datawith the parameterto be usedvector W;; and ¢,
demonstrates theprimary school hypothesis, artere is genuinely thenean ofthe distinctivevariables in thdraining data.
Overfitting is a real issue that often arises in machine learning. Hence the statistical model must be created with.less of i
The XGBoost model determines the training phase in a complementary manner.

Therth estimatoris linkedto the model following Eq.3 in the k™ stage andin the next step, the predictedvalueof the
ith “% is determinedfrom the predictedresultw (' 1. TheconstructedQ of the rth complementingestimatoris indicated
© i

in EqQ.5.
(l-)Q‘l:(b(i 1)+_'Q (5)

Q
Wherein'Q standsfor the leavesweight, which is determined by lowering the rth tree's objective function and is
provided by Eq. 6.
Q_=1°+BO [i 6 +1 f+ )62 (6)
£63Q 1 Q0 5 @ Q
Where Z is the number of leaf nodes, is the complexity paranfetes the constant coefficient, anégis the leaf
weight in units of one to H. The regularization parameferand _ are used to strengthen the model and prevent over
fitting. The combination parameters for the whole dataset that are connected to aofethife initial and prior loss function
gradient, respectively, areq and o A leaf is divided up into multiple leaves to construct tifetiee. By utilizing the gain
parameters described in Eq. 7, such a system is indicated.

w102 52 (0orbo)?
Y= [0+ L+ ] )
2°80_  bot_ 80 But_

Where S stands for the gain variablésfor the left leaf, andd, for the right leaf; the left leaf's following division is
indicated by the letters)-cand 6 respectively. The division criteria are often taken into consideration when the increased
parameter is close to zero. Regularization parameteamd| are dependent on the gain parameters indirectly. To prevent
the leaf convolution phenomena, for instance, a bigger regularization value might dramatically lower the gain parameter.
However, this will make the model less capable of adjusting to the tragahgf data.

2.1.2. SwarmOptimization(SOModel

The SO algorithm is modeled like a flock of birds hunting for food in a multidimensional search space. The key SC
criteria that are utilized to determine the ideal value are position and velocity.

A particle is asingle entity that starts out in the search space with a random location and velocity. The best global
particle is located at the following spot in the ideal solution:

1 = 0,01 + ULIGEQ x (COLI0 ) + UnICEQ x (idklo & 8
> 0T+ O Q x ( af?) 02.1 6GE'Q x (i m})Q 8)
Gt = g+ a9 ©)

Q Q

Where the "8 particle's velocity at iteration numbers (Q and (Q + 1) is representedby the variables¢®1 andi®.
Typicallythe randomintegersin (0, 1) arerandl1,rand2,andbl = 02 = 2. Theformulafor the wis:
(686 508 o

0(Q = phw
© O o

(10)

Where6¢ & js equalto 0.9,64® isequalto 0.2,and 0y ¢, is the largestnumberof iterations.
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3. Results

The quality of employment possibilities for highly educated immigrants is described in section 4.1 characterized by
financial status and knowledgeabdkill level when combined with additional important parameters like admission path as
well asthe yearof migration; andin the remainingsubsection, weresentandtalk aboutthe outcomes ofour r. Employment
possibilities of highly educated migrants greesented by citizenship, acceptance route, major origin country, and year of

migration.

3.1. Acces$o Employmenfor Migrantswith HighEducation

According to the theoretical predictions of the human capital theory, Figure 1 depicts the job opportunities of
immigrants and natives by educational attainment. The higher the educational attainment, the higher the employment rates
amongst both categoriesf immigrants and natives. This claim, however, only holds true if we examine both of these
categories separately: not only is the proportion of native men with high levels of education who are employed greater
compared with that of their immigrant countparts, but the rate of employment is also marginally higher between native
men with the lowest levels of education than among wezlucated immigrants. Figure 1 for immigrants and natives shows a
similar gender disparity, which narrows (and almost vars$heith greater education. Table 1 shows the results of
employment levels according to education.
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Figurel Employmentevelsof immigrantsandcitizensaccording toeducation.

Tablel Resultoof employmentlevelsaccordingo education.

Foreignrborn Rates
Women Men

Secondary 69 73
Primaryor less 46 59
PostSecondary 74 75
Secondary 75 88
Primaryor less 65 78
PostSecondary 80 80

The evidence suggests that naturalized immigrants do better in the labor market compared to individudtseiith
nationality. Theseresults holdtrue for immigrants witheachof the three educationallevels,accordingo our descriptivedata
on job placement rates of immigrants by schooling and being a citizen, as shown in Figure 2. Men have a modestadvantag
although both citizen and neaitizen immigrants with just an elementary school experience the biggest gender difference.
Studies on the integration of immigrants into the labor market also reveal that workers have better job prospects and results
thanrefugees and family migrants. Table 2 shows the results of immigration employment rates.
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Figure2 Immigrationemploymentratesby nationalityandeducationlevel.

Table2 Resultof immigration employmentates.

Native Rates
Men Women

Primaryor less 60 45
Secondary 73 70
PostSecondary 79 78
Primaryor less 50 40
Secondary 63 63
PostSecondary 66 69

3.2. HighlyQualifiedimmigrantsin the Workforce

The employment quality of highly educated immigrants is investigate irsdagon based on factors including salary,
professional skill level, and fit between education and work. According to the International Standard Classification of
Occupations (ISCO), we divided professions into three categories: jobs with little slsé (guuiring Skill Level 1), middle
skilled occupations (those requiring Skill Levels 2 and 3), aneskildgd occupations (those requiring Skill Level 4).

Figure 4 displays the yearly work income for immigrants who have been residents of Swedetefst dive years,
broken down by educational attainment and gender. No of their level of education or gender, fir@igrpeople made less
money than nativeborn people, as was to be anticipated. When compared to those with elementary education but larger
when compared to people with secondary education, the salary disparity among highly educated immigrants and locals was

Post-Secondary

comparable. Table 3 shows the results of job earnings of immigrants.
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Table3 Resultof job earningsof immigrants.

Foreigriborn Income

Primaryor less Secondary PostSecondary
Men 2503 2900 3507
Women 2004 2400 3000
Men 3002 3400 4502
Women 2400 2505 3005

Theforeignborn are probably less likely to experience this since they may have a higher need for women to help
supplement their families’ meager incomes. A similar tendency may be seen among those with less education. The gap i
annual incomebetween those o are nativeborn and those who are foreignorn is likely bigger for males than for women
for the exact same reason as stated above.

In Sweden, we anticipate that the majority of employed males who are native or febsignwork fultime. As a
consequace, in the lack of information detailing the annual amount of hours worked, the difference between both of these
groups is more precise. Figure 3 suggests that natives have greater advantages when it comes to education than immigrant
if we focus on theséwo groups. In order to draw further conclusions about the potential causes fundamental this disparity,
we need to look at the internal differences in income among fordigm people by year of migration (Figure 4), as well as
the levels of employment diighly educated immigrants contrasted to that of citizens (Figure 5, Tables 4 and 5).
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Income

2008
2010
2012
2014
2

2017
2018
2019
2020
2021
2022

300 -‘1

Low Skilled Jobs
[ Middle skilled Jobs
[ Highly Skilled Jobs |

250

200

150 -

Percentage (%

100

so- |

8 3 3 =8 8 g
] € € & € €
13 14 o 3 ] o
& 3 § £ 3 $
Foreign-born 2 Native ]

e a

Figure5 Matchingworkingimmigrants'andlocals'educationto jobs.

https://www.malquepub.com/multiscience


https://www.malque.pub/
https://www.malquepub.com/multiscience

Table4 Resultf job earningof immigrants bydegree.

Years Income
Primaryor less Secondary PostSecondary
Before2007 2502 2509 3499
2008 2006 2500 3005
2009 2006 2499 3016
2010 2006 2496 3005
2011 2005 2495 3007
2012 2005 2495 3003
2013 2005 2496 3004
2014 2004 2496 2900
2015 1999 2495 2899
2016 2001 2493 2894
2017 1998 2490 2891
2018 1994 2489 2898
2019 1992 2487 2894
2020 1990 1998 2499
2021 1499 1995 2502
2022 1496 1499 1995

The two extremes oFigure 5 show the most obvious graphical distinctions between the two groups, which may be
summed up as follows: The percentage of natdeen workers with advanced degrees is higher, whereas the proportion of
immigrants with just primary education workimg elementary professions is larger.

Thereturn on schooling mae lower for immigrants who residand work in Sweden than it is for locals, according
the findings thus fagivenin this section.Thestandard justifications useih the scientificliterature to explainsuchdisparities
might also be used to explain this research, including prejudice against fdrergnpeople and inequalities in language
proficiency and other human and social capital that are couspgcific.

The last factor inflancing the job chances for immigrants is the motivation for migrating, the method of admission
into the nation of residence, and the results of all these factors. We look at the skill level of their professions bgeentran
channel and gender to wrap off odescriptive research on the standard job prospects of highly educated immigrants.

Table5 Resultof Educationto job match.

Foreignborn Percentagg%)
Low SkilledJobs Middle skilled Jobs HighlySkilledJobs

Primaryor less 99 65 5
Secondary 98.5 85 15
PostSecondary 97 95 55
Primaryor less 96 85 17
Secondary 95 94 25
PostSecondary 97.5 87 79

5. Conclusions

In conclusion, predicting income and immigration patterns is a crucial undertaking that may provide insightful
information aboutsocietal and economic developments. Accurate prediction models for immigration and income dynamics
may be created with the assistance of machine learning along with information analysis tools, such as the XG Boos
algorithm, which is based on binary regses and uses swarm optimization. To prepare for changes in the labor market and
economy, identify areas for development and investment, and forecast the number of immigrants approaching a nation or
region, in addition to their social and demographic feat predictive models may be utilized. A potent machine learning
method that is capable of handling higlimensional data and choosing features is the Binary Regrebsieed XG Boost
algorithm. It may autonomously choose the most crucial characteriatidslower the chance of overfitting, which enhances
the model's generalization capabilities. The use of these methods may result in forecasts that are more precise and
trustworthy, which can be used to guide policy, planning, and decisiaking for a numbr of stakeholders.
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Abstract Establishing consumersiews via textbased feedback in a questionnaire is crucial for organizations, in¢
education, since it gives a summary of significant areas that help administrators plan, regulations, and decision
Through surveys, academic organizations hasthered huge quantities of textual data all over the years. For
organization, it is still difficult to analyse the vast quantitiésinstructured feedback from customers to understand th
concerns and opinions generally. In this study, we proptesp learning (DL) based technique called topic modelling
utilizing Naive Bayesian (NB) to automatically summarize text and retrieve ideas from this raw data. Additio
discusses the text mining procedure used to extract relevant information frervast volume of texbased data. The
most significant issues obtained through feedback from customers were subsequently identified. The findings
particular issues for workplaces, including environment, staffing, IT infrastructure, and custeestratk system. Th
feedbacks also prominently highlight difficulties with the attitude of student assistance and security staff as well
library's management and operations.

Keywords:deeplearning,NaiveBayesiantopic modelling,customersatisfation

1. Introduction

Higher education institutions must prioritize student happiness. Maintaining a healthy learning environment,
enhancing educational results, and drawing in new students depend on assessing and comprehending the satisfaction level
of students and other stakeholders within the college ecosystem (Qutieshat et al 2020). To learn more about student
happiness, universities have traditionally used surveys, ways to provide feedback and assessments. But presumptions, sme
sample numbers, and lalious data processing procedures often plague these approaches. As machine learning technology
develops, there is a chance to use it to increase and simplify the assessment of college student happiness.

A critical component of every organization, incluglischools and universities, is customer satisfaction measurement.
Machine learning algorithms have seen a considerable change in recent years in analysing consumer feedback and gaugir
client happiness (Dash et al 2021).

Machine learning, an aspect of maeh learning, concentrates on training neural networks with humerous layers to
discover intricate patterns and representations from big datasets. In a number of fields, including voice recognitioa, pictur
recognition, and natural language processing, tmsthod has shown astounding performance. We can extract valuable
insights from enormous volumes of data by using machine learning methods to the assessment of college customer
satisfaction. This would enable schools to make dhfaen choices to enhancstudents' experiences and institutional
performance (Asghar et al 2021).

This strategy may assist universities in identifying locations where patrons are expressing unfavourable opinions,
enabling administrators to take remedial action to raise patmmmtentment. The modelling of a topic is another kind of
machine learning that is used for evaluating customer happiness. In topic modelling, algorithms find recurring themes or
subjects in a vast dataset. This method enables universities to pinpoint e important aspects that impact student
happiness and concentrate their efforts there (Capuano et al 2021).

The main goal of this study is to create a macHaaning model capable of reliably predicting and evaluating college
consumer happiness. To @irtrends, correlations, and predictors of satisfaction levels, the model will be generated on the
data that have been gathered. We may learn more about the important areas where schools can concentrate their efforts to
increase customer satisfaction by emiming the model's findings (Ozkan et al 2020).
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In this regard, machine learning algorithms providepatential method for analyzing customer feedback and
measuring customer satisfaction in schools and universities. Colleges may improve the entire customer experience by usin
these strategies to acquire insightful information about consumer sentiment andomt areas that need improvement
(Ibrahim et al 2019).

The data gathered from this study (Ho et al 2021). Suggest that higher education institutions should place a high
priority on supporting and enhancing initiatives made by instructors, modulatingsasgent procedures to enhance the
workload, suitability, and impartiality for unforeseen modifications using ERL during a crisis, developing contingency
strategies anather complementary educationalctivitiesor assets tacompensategor the inferiority, or learningdeficiencies
in ERL.

Analgorithmfor text analysioof consumerfeedbackwasdevelopedin study(Soriancand

(Palaoag 2018) using machine learning techniques like topic modelling. This went on to detail the methods used
throughout the text toperform mining to extract meaningful data from the customer survey feedback of Bicol State College
of Applied Sciences and Technology (BISCAST), one of the SUCs in the Philippines Additionally, automatic text synthesis «
theme extract from the informatin sources based on texts were completed. The major issues that emerged from the input
were noted. Both inputs for policymaking and helpful insights for management analysis are provided by this information.

The study of the author (Shambour 2021) suggestedmachine learnindpased approach for multriteria
recommender systems. An algorithm describes the irregular and complicatedteisecorrelations. To improve the sources
and learn the delicate usdtem connections, an extensive auto encodexsed mulicriteria suggestion algorithm was
generated. It enables the coding of more combined definitions as data representations in the more advanced layers, in
addition to the multicriteria preferences of customers.

The study (Almugren et al 2019) uses an ansalgisentiment which utilizes a corpus of Arabic tweets, to determine
customer happiness for Saudi telecom organizations. According to the study’s findings, the bidirgaRshalith method of
attention performed better in the telecommunications sectordaanabled very accurate customer satisfaction detection in
that area.

The study (Ligiarta and Ruldeviyani 2022) used Support Vector Machine (SVM) model established to predict the
sentiment of the obtained data, which might be favourable or adverse. Acugridi the model training results, this model
has an accuracy rate of 92.5%. Using sentiment analysis on BCA Mobile, Livin' by Mandiri, BRI Mobile (Brimo), and BI
Mobile, the study examines consumer happiness.

The purpose of the research (Nwachukwu 20233swto analyses the impact of artificial intelligence (Al)
advertisements on consumer satisfaction. When analyzingltite, thePearson Moment regression coefficient and BBSS
spreadsheet were used. The important rising correlation parameters with suiese¢ orders and customer referrals prove
that artificial customization has a considerable optimistic link with customer happiness.

The study of the research (Aslam et al 2019) investigates the relationship between customer satisfaction and
automated telle machine (ATM) service quality. Investigative factor analysis (EFA), confirmatory factor analysis (CFA), anc
structural equation modelling (SEM) were implemented to discover the aspects of the quality of ATM services and their
associations with customemtisfaction and regard for others. In this research outlines the problems that need to be fixed to
elevate the quality of ATM service and offers specific recommendations for bank management to enhance customer
satisfaction with ATMs.

They suggested method for simulating consumer happiness using data from internet reviews in (Bi et al 2019). The
process begins by applying naive bayesian algorithm allocation to extract customer satisfaction dimensions (CSDs) fror
online reviews. An SVM was used to oidte the sentiment orientations of the obtained CSDs. (SVM). Then, a collective
neural networkbased typical (ENNM) was presented to quantify the impacts of consumer opinions toward various CSDs on
customer happiness, considering complicated interactibesveen various CSDs and customer satisfaction. Finally, a case
study was carried out to demonstrate the viability of the suggested approach.

Authors of study (Zhou et al 2020) analyzed many online-geeerated assessments of products inside a product
eoosystemto offer amachinelearning methodor customerrequirements analysis heyimplementeda rule-basedappraisal
technigue to forecast the reviews' sentiment and sentiment intensity ratings. Finally, focusing on the dissatisfaction
satisfaction ratb from the perspective analysis, they categorized customer needs relating to numerous themes using an
analytical Kano model.

Aim: In this paper, they offer a topic modeling approach that uses Naive Bayesian (NB) algorithms to summarize text
and recover coecepts from this unprocessed information. The text mining process used to sift through a large amount of
text-based data and find pertinent information is also covered.

2. Materialsand Methods

To examine client problems gleaned from their tbétsed commentsind recommendations from the feedback form,
an analytical approach was used in this study. Additionally, this study made use -ofitéxg techniques. Data mining
includestext mining, which aimsto automaticallyuncoverintriguing and complexconfiguratons from unorganizedextual
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data. Figure 1 depicts the text extractipnocedure flow, which starts with data collection from different sources, followed
by preprocessing, text mining method applied on the cleaned data analysis, evaluation, and interpretation of the results.

Extraction of text

Pre-processing of text

Text-mining Algorithm

Knowledge discovery

I-I -I-I

Figurel Textdatamining proces$low.
2.1. Extractionof Text

Theinformational resourcef the state college's customer satisfaction assessment systexs used to obtaiata for
the 202%2022 academic year for this research. The school's vamowustituents, which include students, staff, and
customers from the outside, are conducting the purpose of this study. Their criticism, improvement requests, and opinions
were removed from the database.

2.2. Preprocessin@f text

Pre-processing is a crucial drsignificant step in the text mining process previously using any text mining techniques.
In this step, the corpus was cleaned to reduce, if not eliminate, imposed terms and defects in consistency present in the tex
For the purpose of creating a usabd®main model, data cleansing is vitally essential. The content was normalized by
removing words that ended in punctuation, preceding and utilizing trailing whitespaces, and other formatting elements. The
text was also changed to be lowercase, subsequeritagpaces were compressed, and stemmed words were added.

Data purification was first carried out manually. Misspelled words were fixed, joyful expression indicators were
eliminated, "ok" and "ty" phrases were dropped, and terms from the regional dialent wansformed into formal English.
The cleansing procedure was then finished using OpenRefine, ansopece program for data purification and layouts
modification.

2.3. Textmining Algorithm

Naive Bayes is a probabilistic classification algorithm thedrismonly used in text mining for tasks such as document
classification, sentiment analysis, spam filtering, and more. The algorithm is based on Bayes' theorem, which is a way o
calculating conditional probabilities. In text mining, NaBaeyes works by atysing thefrequency of words in a document or
a set of documents and using this information to predict the class of a new document.

The basic theory behind the technique is that documents comprise various hidden themes, with the possibility of the
charaders given to each subject. These subject probabilities provide a succinct summary of a text.

Naive Bayes is a prominent text mining technique sihiquite simple and effective, particularly when working with
huge datasets. However, in certain circuarges, its exactitude may be constrained by its feature independence
assumption. Additionally, the algorithm's accuracy depends on how well the feature extraction procedure was done.

3. Discussiorand Result
3.1. Technique$or DataProcessing

The statistics wer@btained for the academic year 20@2022 from the state college customer satisfaction survey
(CSS) database.

The500 entries madeip the majority ofthe dataset. Preprocessing procedures wesgpplied to theextracted data to
eliminate noise and inefficiencies. The elimination of the precedingand following whitespaces,punctuation, symbols,
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unimportant but often reaffirmed words, and stop words is one of them. Other methods include grouping terms and word
stemming. The dataset is nawady for further processing. After maintenance, the corpus was reduced to 475 records.

3.2. TopicModels

To produce topics or themes that appeared in the customer feedback, the Mallet with naive bayesian algorithm was
utilized.

The original values for the pareters were 1500, 20, and 20, respectively, for the number of iterations, themes, and
top words. It was discovered after studying the subject composition breakdown that similar terms fell under several themes.
This indicates that the context is too widedashould be made more focused by fewer themes and more top words. As a
result, thetop 8 wordswereincreased, andhe number ofthemes was reduced frofito 15.In Figure 2the list of produced
subjects is shown.

1 0.03315 fine office location air-condition change ventilation poor restructure additional
appliance comfortable structure properly provide organize

2 0.02891 Customer satisfying smiling service good efficient quality job satisfied excellent work
professional optimistic nice office

3 0.03378 Regular staff personnel approachable employee accommodating additional improve
helpful permanent kind hire fast friendly employ

4 0.04192 Maintain nice assistant friendly student training security guard offered cleanliness
well-trained surroundings improve training easily

Figure2 list of generatedtopics.

Eachline in the picture has three elements: the subject number, the topic weight, and the phrases that follow, which
are the words that are related to that topic and are used the most often.

The initial component on each line of the figure is the subject nemthe subsequent component is the topic's
weight, and the phrases that execute are the terms that are used the most often and come under that topic.

3.3. Procedurdor Validationand Assessment

Authorities in the relevant fields are consulted as part of tladidation process for the created subject models. The
Director of Student Development Services, the Institutional Planning Officer, and the Vice President for the College of
Education made up the group of specialists. They were asked to go through tHaulargaassociated with each subject and
determine what each set's overarching theme was. Table 1 summarizes three themes from the dataset that were randomly
selected, along with the top terms and their weight.

The professionals have categorized the subject models taken from the comments after carefully examine groupings of words
from each topic. Figure 3 contains a list of the recognized key topics. The experts have categorized the subject models take
from the comments after carefully examining groupings of words from each topic. Figure 3 contains a list of the recognized

key topics.

0 Customer Feedback System  Facilities survey system online improve provide confidentiality
waiting area additional skills appreciated feedback truthful id-
card create payment specially eliminate bias

1 Office Environment Fine office location air-condition change ventilation poor
restructure additional appliance comfortable structure properly
provide organize

2 Customer Service Quality Customer satisfying smiling service good efficient quality job
satisfied excellent work professional optimistic nice office

3 Office Staffing Regular staff personnel approachable employee accommodating
additional improve helpful permanent kind hire fast friendly
employ

4 Security Personnel and Maintain nice assistant friendly student training security guard
Student Assistant Attitude offered cleanliness well-trained surroundings improve training
easily

Figure3 LabeledTopicModels

On the contrary, the evaluation procedure involved using the trained algorithm to deduce neveticoige of
documents and manually analyzing the topic assignments when the model properly predicted the subject. The outcome of
the prediction conduct applied to the newly acquired document work is shown in figure 4.
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0 98% 0% 0% 0%

maintain office cleanliness 0%

1 lack of employee 0% 26% 0% 77% 0%

2 improve building facilities 0% 73% 0% 9% 0%

3 continue what you are doing, 0% 0% 99% 0% 0%
excellent service

4 very accommodating 0% 2% 86% 14% 0%

5 some monitor are not 5% 15% 3% 9% 4%
working well

6 install air-condition 0% 93% 0% 3% 0%

7 Add staff 0% 2% 0% 98% 0%

Figure4 Thedistribution of topicsin a new documentusingprobability.

The initial document work, mostly defined by the office setting, demonstrates that the model successfully anticipated
the themes of future documents. Additionally, the third and fourth documents discustomer service excellence.

3.4. PrimaryClientConcerns

After analyzinghe feedbackfrom the databaseof the customersatisfactionsurveysystemthe top customer
complaints were identified and arranged by composition, as shown in Table 2.

Tablel Top5 Wordsfrom 3 Topics.

Topic3 Topicl TopicO
regular 6.38 Fine 4.32 facilities 311
staff 59.45 Office 31.27 survey 15.26
personnel 32.18 Location 41.13 system 7.12
approachable 41.23 Air-condition 19.85 online 12.23
employee 11.19 Change 8.15 improve 7.17

Table2 Top5 CustomerConcerns.

Rank Main Topic/ Theme Weight
1 OfficelT System 0.789
2 OfficeEnvironment 0.547
3 OfficeStaffing 0.836
4 CustomerServiceQuality 0.213
5 Customer~eedbaclkSystem 0.452

According to the outcomagspondents' top worry is the level of customer service. Given that the study is focused on
customer pleasure, this is to be anticipated. Additional offielated issues, including employees, the atmosphere, a
mechanism for collecting client feedback, aad IT system, were subsequently found. Additionally, difficulties with the
attitude of the security staff and student assistants, as well as library administration and management, are mentioned in the
feedback.

Following that, these were given to the adisitrators as inputs for decisieand policymaking. This is because one
of the recommendations in the 1SO audit findings for the school was the reorganization and clustering of customer feedback
to see their overall perception and to prioritize and contrate on the necessary actions.

5. Conclusion

In this work, the researcher described how an algorithm based on machine learning was implemented to assess and
identify the top issues from customer feedback that was left unstructured. According to therchséapic modelling using
Naive Bayesian algorithm successfully located the main topics in the client assessments of the state college. The finding
which are thought to be helpful in making judgments and establishing school rules, were presentéddbleaders. It also
addressed the remarks and suggestions regarding the state college's use of consumer feedback in the ISO audit results. T
acquirea comprehensiveunderstandingof the customerperspectivesand issues,the researcheradvisesusingthe same
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methodology for additional texbased surveys that the institution conducts. The school could also consider using an online
survey method to get more people to provide honest feedback.
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Abstract The most common and persistent natural hazard to people across the globe is flooding. The frequency ¢
in a given place is defined as the likelihood and intensity of floods occuherg within a certain period. Examinir
historical flood data and using techniques are often used to determine the likelihood that a flood of a certain size
occur in a specific location. The method of flood prediction involves making forecast® dretjuency and severity ¢
flooding. It may be influenced by a number of factors, including the topography, river flow, soil moisture contetitee
period of rainfall. In this research, we provide a novel Cat Swarm Optimized Spatial Adversarial NEISEBAN)
technique for predicting and assessing flood frequency. This technique simulates the yearly greatest flow at t
Mahanadimeasurement sites at Andhiyarkore, Bamanidddaronda, andurubhattaover 60 years.TheCSGSAN modeis
adapted forthe flood forecasting component to predict the frequency and size of future floods. The model incorp:
reattime data from various sources, such as meteorological predictions and information on river flow, to anticipz
probability and severity ofupcoming floods. Compared to other conventional statistical techniques and forece
models, the CSSAN model outperformed them in tests conducted on the Mahanadi river basins. The model o
viablemethod for improvingthe precisionof flood frequencyevaluationandflood forecastingwith significantadvantages
for managing and reducing flood risk.

Keywords:deeplearning flood frequency floodsforecasting CSGSAN

1. Introduction

As one of the most devastating natural hazards, flooding hasgative effect on both the health of populations and
their financial welbeing. Efficient flood prevention is urgently needed since severe weather conditions have raised in many
places of the globe, probably due to shifts in climate scenarios (Dong2ée8a). A reliable and successful method for flood
forecasting is a key component of planning and controlling flood occurrence. A reliabketamdlood forecasting model
produces the smallest amount of inaccuracy, which also enables deaisikimg on @timal reservoir management to
maximize operating efficiencies and the lowest amount of flood hazards and provides enough time for creating an
appropriate disastemitigation plan(Alipour etal 2020).A structured procedurdor developingflood mapshasbeen maden
the European Union (EU) as a result of the EU Flood Directive (2007/60/EC), which is specific about what types of floods
what flood features, and how often flooding ought to be assessed when evaluating the risk of flooding. The EU is becoming
more interested in flooding that results directly from heavy rainfall, often called pluvial floods, due to an increaseral nat
catastrophes (David and Schmalz 2020).

Additionally, pluvial floods have recently been simulated by combined hydroldgidedulic techniques using rain
on-grid addressing with timelependent 2dimensional models due to a highly interrelated rainfathoff process, rapid
advancements in mathematical technology, and the accessibility of excellent quality topographic dataeHaue to the
absence of actual data necessary to validate models, it is still challenging to provide an accurate flood forecast in tiny
ungauged basins (Annis et al 2020). Human activities greatly impact the environment as society and the economy advanc
Due to its naturally fragile ecosystem and susceptibility to {@mg improper human activity, the loess area experiences
significant loss of water and soil erosion. The loess area has developed into a site regularly endangered by flash flooc
catastrophes due to complicated topographical and geological characteristics and frequent storm drains (Anar2ki?a) al
This has caused a lot of academic curiosity since storm flooding in the Loess region is very common and precise.

The constraints of traditional flood frequency analysis and forecasting techniques include the presumption of stable
data and the incapability to capture intricate nonlinear interactions. The Deep Learning (DL) model has been suggested fol
flood frequencyassessments and forecasting to overcome these constraints. To increase the efficacy and accuracy of flood
prediction, the model combinesthe benefits of both DLand conventionaltechniques(Samantarayet al 2021). Hybrid DL
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algorithms can precisely and quickly anticipate flood occurrences by concurrently examining different data sources. By
examining reatime data from sensing and social media feeds to pinpoint regions of need and organize rescue activities,
hybrid deep learning models may help with disaster response and making predictions. To locate damaged regions and gaug
the success of relief activitiethey may also assist with following disaster reconstruction efforts by examining satellite
images (Ren et al 2019).

(Zanchetta and Coulibaly 2020) summarized and analyzed recent developments in understanding the environmental
variables that precede severainfall events, developing monitoring systems for pertinent hydro meteorological variables,
and operationalizing weather and hydrological simulations for the forecasting of flash floods. Most study has concentrated
on developing techniques for data fromultiple sources, assimilation, and integration, and putting together strategies for
uncertainty assessments because there has been exponential growth in data availability and computing capacity. The rainfal
criterion may significantly reduce the compuitatal complexity of anticipating floods using a ddtaven method. (Ke et al
2020) employed a rainfall criterion for identifying flood vs. fflmod occurrences based on Machine Learning (ML)
methodologies, applied to an instance of Shenzhen city in Chinprepare the communities against regular pluvial flood
events, particularly in a changing environment. Increasing atmospheric temperatures have caused a drop in Eastern Hemloc
(EH) in the Northeastern United States, which has led to an increase inafee supply of the watershed. (Knighton et al
2019) assessed the likelihood that a shift in the flooding regime would result from an EH loss. Using stable isotope
measurements of stream, soil, and plant xylem water, they first examined how the rootrsystgulates plant hydraulics in
EH and American Beech. (Sit and Demir 2019) aimed to investigate how well Artificial Deep Neural Networks (ADNN
anticipates floods. The research offers a dataset that focuses on the connection of measurements on rives bysteffers
algorithms that may be used to anticipate teream stage. Additionally, it demonstrates how neural networks may improve
current models by incorporating data and be particularly beneficial in-8erées prediction, such as in flood disaster

(Dinget al 2020)discussed th@ecessity for flood forecasting, and anderstandable Spati®emporal Attention Long
ShortTerm Memory model (STASTM) based on LSTM and attention mechanisms were proposed. They built the model
using LSTM and flexiblettention mechanisms, normalized the data using the Mdix approach, chose the hyper
parameters using the variable management method, and then trained the models using the Adam algorithm. To forecast
severe flooding in a tiny highland watershed with variead times, (Wu et al 2019) suggested a powerful artificial
intelligencebased model called a Support Vector Regression (SVR) model created from the idea of statistical learning. The
physiological concept of reaction time establishes the delays assootbdthe algorithm's input factors. The equation
accepts the postponed average amounts of rainfall and runoff as input parameters. In a hilly watershed in China, 69 flash
flood occurrences were gathered from 1984 to 2012 and utilized for model traininy evaluation. Quantitative
Precipitation Forecasts (QPFs) based on lotgen mathematical weather forecasts or shdadrm infrared extensions are
used for actual time flood forecasting is one of the more effective methods in this respect. They craatedl aeaitime
mixing strategy in (Yoon 2019), to increase the precision of rainfall predictions for hydrological purposes. Each method has
unique benefits and drawbacks. They examined the hydrologic application of six QPFs utilized in Seoul, Soufibr Korea,
predicting urban flooding. The Long Shdgrm Memory (LSTM) neural network was used in (Liu et al 2020), to model
rainfallrunoff correlations for catchments with various climatic variables. Several streams in China with different climatic
zones wereused to evaluate the LSTM approach. To confirm the LSTM model's superiority in terms of historical prediction
issues, the Recurrent Neural Network (RNN) was chosen for evaluation. To assess the viability of this new approach, th
outcomes of LSTM were alsontrasted with those of the Xinanjiang model (XAJ), a popular préesgsi model. In this
study, we present a novel Cat Swarm Optimized Spatial Adversarial NetworkSAD§Qechnique for calculating the
frequency of flooding and executing flood forastiag.

1.1. Problemstatement

For authorities to plan for and lessen the effects of flood occurrences, flood frequency assessments, and floods are
essential for flood management. However, since hydrological systems are intricate and dynamic, it may be tdifficult
determinethe frequency of floodingand estimatewhenit will occur. Theabsenceof preciseand currentdataon hydrological
factors, including rainfall, river flow, and soibisture, is one of the major obstacles in assessing flood frequency. Aslg re
estimating the frequency of flood episodes and precisely modeling their likelihood are challenging tasks. The 'creeping' and
sneaky character of flood outbreaks makes it difficult to create reliable systems to send prompt flood alerts. This is becaus
designing early warning systems involves knowledge of several technologies. It seems sense that such an issue might pose
greater problem for underdeveloped countries like Fiji. For this reason, an economical solution with a low investment need
for suchtechnologies is preferred for flood forecasting. The novel Cat Swarm will solve these issues Optimized Spatial
Adversarial Network (CS®8AN) flood modeling approach that this study presents.

The other sections of the article are as follows: section 2udses methodology, section 3 discusses findings, and the
last section gives the conclusion.

2. Materialsand Methods
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In this paper, a hybrid model called GS8N is proposed to forecast the rising potential of a flood channel network
using information obtained frorsensors that measurbooding. CSGSANwas theonethat we decided to go with becausaf
its shorter training periods, lower prediction costs, and increased prediction accuracy.

2.1. Dataset

The Mahanadi River is a large peninsular river that flows east in eastatral India. It has a total sizé 1, 41, 589
km and is separated into the delta, center, and upper areas. It makes up around 4.3% of India's total land area, with most of
the basin being in Odisha and Chhattisgarh. Before reaching the Bay of Bengal, the river traverses the rem#omingf por
the regions of Jharkhand, Maharashtra, and Madhya Pradesh. Near the hamlet of Pharsiya in Raipur, Chhattisgarh, th
Mahanadi begins at an elevation of around 442 meters above mean sea level. The distance from its origin to where it
converges at th&ay of Bengal is about 851 km, of which 357 kilometers are in Chhattisgarh, and 494 km are in Odisha. It is
between coordinates 19020' and 23035' N and longitudes 80030' to 86050' E. The subtropical climate of this area has
maximumtemperatures ofapproximately 45°Gn May and lowest temperatures a@boutfour °Cin winter from December to
January. During the monsoon season, which lasts from June to October, the average annual rainfall is 1200 mm. Over th
Mahanadi basin, the amount of rainfall is unequak shown in Figure 1, the gauging sites in Andhiyarkore, Bamanidhi,
Baronda, and Kurubhatta are where the present research is being carried out (Sahoo et al 2019). Natural occurrences lik
high rain during the monsoon, notably in the basin's upper regidrich almost generally occurs every two to three years,
generate overbank flow, leading to severe floods. The monsoonal months of May to October, from 1960 to 2019, were the
period for which each month's floodwater discharge was gathered from IMD, RaipdiiChhattisgarh, India.

Mahanadhi River Basin
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Figurel Proposedield of research.

2.2. CatSwarmOptimization(CSO)

Cat Swarm Optimization (CSO) may be used to estimate flood frequency and anticipate floods by enhancing the
parameters of mathematical models that express likkelihood of flood occurrences.

The LogPearson Type Il (LPIII) distribution, often used to simulate the likelihood of flood episodes, may have its
parameters optimized using CSO, for instance, in evaluating flood frequency. The subsequent expresslmesdbs LPIII
distributions:

@y =1 (1 0)Y @

Where T, the return time, is the typical number of years among floods of similar or larger size, P is the exceedance
possibility of the flood, and F(x), is the total distribution function of flooagnitude x.

The location variablg ), scale variablg ), and shape variab({g) of the LPIII distribution may all be optimized using
the CSO methodCSO maincreasethe accuracyof the flood frequencyprediction modelby determiningthe idealparamete
values that best suit the existing data

Similarly, CSO may lélized in flood forecasting to improwiae weights and biases of neural networks for predicting
upcoming flood occurrences. The formula that follows may be employed when represemegal network:

0= "QW ix @) @)
Where W is the weight matrix, b is the bias vector, f is the activation function, y is the anticipated flood size, and x is
the input data (for example, rainfall river flow).



https://www.malque.pub/
https://www.malquepub.com/multiscience

By reducing thdaifference between the predicted and actual flood occurrences, the CSO method may improve the
neural network's weights and biases. CSO may increase the efficacy of the flood forecasting system by determining the idec
weights and biases values.

2.2. SpatialAdwersarialNetwork(SAN)

Spatial Adversarial Networks (SANs) are a sort of deep learning architecture that may be used for flood frequency
evaluation and prediction by creating synthetic flood data and increasing the accuracy of predictive models. Tl&#s can b
accomplished using SAN ability to improve the quality of predicting systems.

The generator network and a network of discriminators comprise the two primary parts of SAN. Simulated flood data
produced by the generator network is supplied into the disanamdr network with actual flood data. The discriminator
network has been trained to differentiate between actual and false flood data. The generator network is then upgraded to
provide more accurate flood data. The procedure is continued until there difference between the created and actual
flood data.

Thedeep neural network (DNN) &formof neuralnetwork composed exclusively direct andinverted convolutional
layers. In essence, neural networks combine many "neurons" or processing uniteutatzathe (sometimes complicated)
correlations among input, X, and output, y, data vectors. The traditional DNN design also stacks additional layers of neurons
The neuron's usual expression is provided by

AY=Q Q@ )

Where"(§.) stands for the neuron's scalar output, aiffl.) is a recognized quadratic expression as the "activation
function,” @ ,.O'stands for the exponential outcome, &= [61,8 , 4] is a group of masseswith the same number of
dimensions M as y, and atlse bias related to the neuron. A DNN has to be "learned" or taught to be helpful. Every neuron
has its own adjusted z and parameters. Throughout learning so the DNN can carry out a particular job as effectively a
feasible. The descent of gradients aaaximize z and a whef.) is distinguishable. The rectified linear unit (ReLU), sigmoid
function, and hyperbolic tangent function are examples of comrfio) forms.

SAN can producartificial flooddatathat accuratelymimicsthe geographigatternsof flood occurrences. Thisaybe
especially helpful when historical data are absent or when the data that is available does not accurately reflect current or
projected flood trends.

The convolutional layer is the main component of the Convolutional Néletkork (CNN) architecture. Due to the
convolutional operator's explicit consideration of the spatial arrangement in the input data, it has been widely used to
estimate flood frequency. The convolutional layer, h, is created using a succession of k=thetieput data is a D
picture;

W (6 )= QB g+ W+ G 4)
v,0 L0 @1 e1 ‘XQu a

During floodfrequency, SAN may be used to create artificial flood data added to the existing data to increase the
precision of statistical models like the LPIII distribution. By doing so, you may lessen the uncertainty around the available
data and help the flood frguency estimation algorithm become more accurate.

To train neural networks to anticipate future flood occurrences, SAN may be used to create artificial flood data. This
may aid in boosting the flood forecasting model's accuracy, especially when histtaiaahre absent, or the available data
does not accurately reflect current or potential flood trends. SAN is a potential method for estimating flood frequency and
predicting floods that may assist in increasing the precision and dependability of predimbgtels. By combining it with
additional strategies like Cat Swarm Optimization or assimilation of approaches, its efficacy may be further increased.

2.3. CatSwarmOptimizedSpatialAdversariaNetwork(CSGSAN)

For the evaluation and forecasting of flood freancy, the Cat Swarm Optimized Spatial Adversarial Network-(CSO
SAN) is a hybrid deep learning system that combines Cat Swarm Optimization (CSO) with Spatial Adversarial Network (SAN)
Thefollowing equationsmay be usedto describethe CSGSANalgorithm:
Generator network:
aD (e ©)

o= "Qq) (6)

G is the generatornetwork improvedthrough CSOz is a random noisevector, and p(z) is a probability distribution
function.
Networkdiscriminator:

= "0(q )
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o= O(asy 8
Where y and yare the outputs of the discriminator network for the actual and synthetic flood data, respectively, and
D is the discriminator network that is improved via CSO.
In summary, the CSSAN strategy shows promise for enhancing models for esitigafiood frequency and
predicting floods. By combining it with additional strategies like physiaaéd models or data assimilation techniques, its
efficacy may be further increased.

3. Results

This section examines the efficacy of various models for pirdidloods in the Mahanadi River, including Deep
Convolutional Neural Network (DCNN) (Guo et al 2021), Long-B&arnt Memory (LSTM) (Le et al 2019), Fully Convolutional
Network (FCN) (Nemni et al 2020), and the proposed Cat Swarm Optimized SpatiabAalviietwork (CSSAN) model.
The classifier output may be stated as follows in the framework of the®&80Oapproach for calculating flood frequency and
flood forecasting: True Positive (TP), True Negative (TN), False Positive (FP) and False Nggathes¢Rur categories
assess the accuracy, precision, recall, anthéhsure of the approaches above, including the G808 method. To increase
the precision and dependability of the model's predictions, the objective is to maximize the number ofositergs and
negatives while decreasing the number of false positives and false negatives.

3.1. Accuracy

The effectiveness of models for calculating flood frequency and flood forecasting is often assessed using the measure

of accuracy. It calculates the modedscuracy as a percentage of the total number of predictions.
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Figure2 and Table 1 compare trseiggested CSSGAN method's accuracy with other flofatecasting techniques. The
findings show that the CS®AN approach is more accurate than the current methods.

Tablel Accuracyutcomeswith different techniques.

Methods Accuracy(%
DCNN 915
LSTM 92
FCN 94
CSGSANProposed] 98.3

100

80

Accuracy (%)

20 4

LST™M FCN CSO-SAN
Methods [Proposed]

boNN
Figure2 ComparativeAnalysiof Accuracy.

3.2. Precision

Precision is a measure of how well the approach predicts floods. With fewer false positive predictions (FP) and a high
accuracy score, the model properly predicts the presence of floods in most of its ppséalietions.
Ty e \ ]
viQWwe: =
— (10
Figure3 and Table2 compare thesuggestedCSGSAN method's precision witlther flood forecastingechniques.The
findings show that the CS8®ANapproach is more precise than the current methods.
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Table2 Precisioroutcomeswith different techniques.

Methods Precision(%)
DCNN 80.3
LSTM 85.4
FCN 89.8
CSGSANProposed] 914

100

20 4

Precision (%)
° & g 2

Methods [Proposed]
Figure3 ComparativeAnalysif Precision.
3.3. Recall

Recallcommonlycalledsensitivity ortrue positiverate, isa performancestatisticutilized inbinary classificatiorissues
like flood frequency estimation and flood forecasting. It assesses the model's capacity to accurately detect all positive
situations: the frequency of flood events.

NQRh= "9
"\6+"®
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The recall of the proposed CSAN approach is compared with conventional flood forecasting methods in Figure 4
and Table 3The results demonstrate that the CSAN technique is more effective than the current methods.

Table3 Recalbutcomeswith different techniques.

Dataset Recall(%o)
DCNN LSTM FCN CSGBAN
[Proposed]
0 65 69 80 90
1 69 71 83 92
2 67 73 85 94
3 65 75 87 96
4 68 77 89 98

1004 — o

—o—LSTM

—o—FCN
95 - |_a— CS0-SAN [Proposed]
90

85+

Recall (%)

80

754
70+

65 /\\/

Dataset

Figure4 ComparativeAnalysif Recall.
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3.4. Flmeasure

The F1 measure is a helpful indicator since it strikes a compromise between recall and accuracy. It may be crucial it
datasets withimbalancesvhere one classs muchmore prevalentthan the other. Theaccuracyandrecallof the classification
are weighted fundamental means, and the-fagasure is defined as:

20001 THVOE & YT

A a0l Q= — e (12)

Therecommended CSSAN method Fineasureis contrasted withexistingflood forecasting methods ifrigure5 and
Table 4. The results demonstrate that the CSEN strategy is superior to the other existajgproaches in accuracy.

Table4 Fl-measureoutcomeswith different techniques.

Dataset Fl-Measure(%)
DCNN17] LSTM18] FCN19] CSGSANProposed]
0 62 72 82 92
1 63 73 83 93
2 65 75 85 95
3 67 77 87 97
4 69 79 89 99

[~ —DCNN
100 4 |—a—Ls™™

— —FCN
—a— CSO-SAN [Proposed] o - -
95
e —— —/
90
/
£ 854 _— .
® N
§ 80+ >
T 75 //
70
/
L / /
—
60 T T T T T
0 1 2 3 4

Dataset

Figure5 ComparativéAnalysioof FEmeasure.

3.5. Discussion

The current flood warning systems usually track the spread of floods, such as the increase in the river and other
bodies of water. However, there is a rising chance to create more complex models that might fortedtructure
breakdowns during flood events as more sophisticated infrastructure data and methodology become available. The
suggested hybrid DL model aims at precisely forecasting flood propagation. The case study in Mahanadi shows how the
suggested CSSAN paradigm might provide early warning for cascading failure and sequential interruption. The suggested
CSGSAN model also applies to other infrastructure networks, such as the electricity grid and transportation systems, as well
as other academic fielddike biology and information science. Its use is not only restricted to flood prediction.

The cascade failure of the system and the access to necessary facilities may therefore be anticipated using the record:
of component breakdowns ovdime. Theproposed CSEAN modeperforms wellin forecasting theflood cascadealthough
there are still certain areasvhereit might beimproved. TheCSGSAN model is trained this article usinghree flood events.
However, a bigger training data set may furthikuminate the benefit of DL techniques. Therefore, the training set may be
increased to produce a more reliable and accurate flood forecast as more flood occurrences are recorded. Second, the
construction sector also contributes significantly to the cohtof urban floods. Third, fresh categorization and period
analysis methods are always being created as DL models advance quickly.

4. Conclusion

This paper provides a hybrid DL model called Cat Swarm Optimized Spatial Adversarial Netw§rk (880 | y R 7
testing in a casstudyof flood prediction carried out in th#ahanadi river basin based on hydrological information obtained
at four gauging stations. The GS@N technique is a potential approach for determining flood frequency and predicting
floods. Thecomplicated nonlinear interactions between flood variables have been successfully captured by HEBARSO
approach,makingit suitablefor forecastingand frequencystudy of floods. The predictive capability of the framework is



https://www.malque.pub/
https://www.malquepub.com/multiscience

measurel at 98.3% accuracy. Because the data set was unbalanced, we used precision, recatheasdireé statistics to
determine which parameters produced the most accurate resultscording to the findings, the CS2AN model is superior

to all of the other moels used, which indicates that it may be used to acquire an accurate assessment of the frequency of
floods and make predictions. Even though the €3® technique has shown encouraging results, more can be done. The
CSGSAN approach may be optimized by esimenting with other hyper parameters and structures or by incorporating
additional machine learning methods.
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Abstract A key component of improving educational quality is identifyiupils who are at a high risk of doing poor
academicallyasearlyasfeasible.Toaccomplistthis, most studiesnow in existencehave usedconventionalDeeplearning

(DL) algorithms to forecast students' academic progress based on their behavior datayffiich behavior elements art
manually identified owing to the professional expertise and knowledge. Nevertheless, it has become increasingly
to recognize finely constructed handcrafted traits as a result of a rise in the types and quanthielsanioral data. The
Enriched Plant Growth Optimized Artificial Neural Network (EREQN) technique enabled data analysis of educatio
data which is a viable tactic that may be used to improve student accomplishment in educational settings
suggestd in this research. The optimization predicts the academic success by autonomously extracting charac
from student behavior data from several heterogeneous sources. This model's novelty employs recordirptilie

time-series data for each kinaf activity and uses EPGXNN to extract correlation features between various behavic
The results of the experiments show that the suggested deep model approach outperforms several DL metho
results of experiments show that the EP@QN techniqués superior to other DL methods.

Keywords:deeplearning,studentsuccesseducationaldata, ANN,EPGO

1. Introduction

Automated feedback with Deep Learning (DL) capabilities may be an effective tool to help students revise their
scientific argumentdased on simulatiomlerived facts. Here are some actions to think about: Establish the learning goals.
Before developing the automated feedback system, the learning objectives must be determined. To increase student
achievement, Machine Learning (ML) may used in the following ways: To design a tailored learning route that addresses
each student's unique requirements, DL algorithms may be used to examine a student's learning patterns, strengths, and
limitations. DL can help students reach their maximurteptial by detecting areas of trouble and customizing their learning
experiencgLee et ak021). Thehancethat a studentwould drop out of a courseor fail it may bepredictedby DLalgorithms
by examining student data such as attendance, test resalitd, engagement. The data may be utilized to take early action
and provide students who need specialized help (Gligorea et al 2022). Traditional tests sometimes usszafivsiall
methodology, which may be difficult for kids with varying learning pexiees and aptitudes. DL algorithms may provide
adaptive tests that adapt to a student's level of understanding and offer tailored feedback. Students need to be abté to buil
scientific arguments using the data that the simulation produced. The systensrteeslvaluate the simulation's results and
provide students feedback on their rationales for the claims they make (Abubakaria et al 2020).

Algorithms based on machine learning (ML) may be used to analyze the arguments and provideagaeh with
more tailored feedback. Analyze and enhance the feedback system: It is critical to test the feedback system with students to
see how effectively it works once it has been developed. The study may gather information on student performance, and
that information might then be utilized to enhance the feedback system. Include the curriculum's assessment system: The
automated feedback system may also be a part of the curriculum. It is possible to do research through online assignments
in-person activities, and otheanethods (Manjushree et al 2021). An autonomous evaluation system with ML skills may help
students improve scientific claims based on data from simulations. The study may assist students in strengthening their
scientific reasoning abilities and achievingithearning objectives by identifying the learning objectives, selecting a suitable
simulation, building the feedback system, testing and refining it, and introducing it into the curriculum. The DL method may
be used to identify knowledge gaps and provideused assistance. Writing analysis software (DL) may be used to evaluate
student work and provide comments on grammar, sentence construction, and writing style. The strategy may assist students
in developing their writing abilities, which are crucial feuccess in both college and the industry. Intelligent tutoring
programs:DL algorithmscan provide intelligent tutoring programsthat give studentsindividualizedadviceand assistance
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(Sepulveda 2020). Student success can be impacted by a variety of factors related to learning. Students who engage i
learningfor teachingmay havea deeperunderstandingof the materialand bebetter ableto applywhat they havdearned in
realworld settings. This can lead to improved academic performance and success which are shown in Figure 1.

Student success

Inquiry .
Learning
on (e Transfer of Deep

student [ knowledge leaming

learning

Leaglng Wirite-to- Acting on

Deep
teaching Teaching learn insight

Figurel Evaluatiorof studentsuccess.

The systems magupport students in learning at their rate, provide targeted criticism, and adjust to their particular
requirements. By offering students individualized learning experiences and tailored assistance, DL has the potential to
revolutionize education. To hektudents succeed, instructors may pinpoint the areas where they struggle by analyzing vast
volumes of data and using ML algorithms. The following measures must be taken in a methodical asivdatananner to
increase student performance via educationt@analysis: Definition of what student achievement looks like is the first step.
Academic attainment, graduation rates, attendance, conduct, and any other relevant criteria may be used to determine
success (Zabriskie et al 2019). Specify the performareasunes that will be used to assess the academic success of the
pupils. Theesearch may contain indicators like GPA, exaores, attendanceates, andother pertinent statistics. Select the
analytic methods that will best aid in understanding the perfarmoe measures under review.

Techniques like regression analysis, clustering, or decision trees might be used in the research (Smith and Lovgre
2018). Make data visualizations that will make it simple to grasp the analysis of the data. Heatmaps, stattengldoar
charts might all be used in the research. Once the data has been examined, present the findings in a manner that is clear t
all parties involved. The research might include producing dashboards that show important perforrraticators or
reports that compile the results. Apply the knowledge learned from the analysis to actions to improve the academic
achievement of pupils. The research may include putting together tailored treatments for pupils who are having trouble or
figuringout wheremore resources areequired.An effective, simpléo-understand, angracticalframework forinterpreting
pupils' academic achievement is required. The research may provide a framework to aid educators in making decisions tha
lead to higher student outcomesy following the stages (Yousafzai et al 2021).

Clear and quantifiable objectives are necessary to momitogress and spot opportunities for growth. The next stage
is to gather and evaluate pertinent data to learn more about the behavior and performahtiee students. Data from
evaluations, attendance logs, demographics, surveys, and other sources may be used in research. Finding trends, pattern:
and correlations via data analysis may assist guide deeamsaking (Ahad et al 2018). After data analydts, critical to
pinpoint areas where students are having difficulty and need more assistance. Research may be used to better the design o
curricula, identify pupils who are at risk, or assess the quality of education. To increase student achievemenigcial to
create and put into practice tailored interventions based on the learning from data analysis.-Soot&nal learning
initiatives, supplementary academic assistance, individualized learning plans, and other exbdsadetreatments are Bl
possibleresearch topics. Regular progress monitoring is essential to ensuring that treatmerstscaessful. Data on student
performance may be tracked, interventions can be evaluated, and changes can be made as necessary all via researc
(Xiaoxiao andDongdai 2020). By using the ERGRN approach to increase student achievement, teachers can better
understand student performance, spot areas for development, and provide kids with the individualized assistance they need
to reach their full potential. Tezhers may make sure interventions are successful and change their strategy as necessary to
enhancestudent resultsy continuouslymonitoringand evaluatingheir work. Anupamand Elayidom (2022)ecided which
pupils needed to be informed and the reseanctakes predictions about students' success in a course based on how well
they have done in similar courses in the past. In the current cutthroat society, an institution needs to predict student
performance categorizepeopleaccordingo their skills,andwork to improvetheir performancein upcoming examsAnalysis
and prediction might benefit from the right patterns. Deshpande et al (2023) examined the academic achievement and
failure serve as important stepping stones. The goal of the research is ttfydearly detection factors that may be used to
predict children's tendency for academic achievement. Dien et al (2020) suggested the goal of the ML approaches used fo
identifying significant hidden patterns and investigating valuable data from edu@dt@mmtexts. The most crucial elements
that may constitute theraining dataset for supervised Milgorithms arehe standard student characteristics (demographic,
academic background, and behavioral aspects). Several supervised ML algorithms, incluibign Oeee, Naive Bayes,
Logistic Regression, and Sequential Minimal Optimization were compared in this research for their performance. Pallathadke
et al (2021) evaluated the identification of academically underperforming students at an institutioaljsanil Educational
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Data Mining and DL aid these students by creating various recommendation systems to improve their performance. By
identifying the priceless hidden patterns from their historical knowledge, the technologies guide the pupils toward their
plans. Yakubu and Abakar (2022) determined that Educational Data Mining (EDM) is becoming more significant since it
aids in revealing relevant information from educational data sets that may be used for a variety of reasons, including
forecasting students' academic succelSgaking and implementing various modifications may be beneficial to evaluate the
students. ML has been engaged in the majority of recent studies to forecast kids' academic success using afeatmty, of
including family income, student gender, absegitam, and level, among others. Hashim et al (2020) evaluated in an attempt

to determine whether or not students will be able to complete their degrees, the usefulness of utilizing the more precise
CNN version ahe DLalgorithmto forecast studentsacconplishments. Hussain et €2019)developed predictivalgorithms

to predict how well students do in upcoming courses based on their academic scores. Akour et al (2020) analyzed the
information gathered from two courses held on the Massive Open Online EaMOOCS) platform at National Tsing Hua
University. According to their learning habits, the first model effectively assessed student performance. The solutions allow
instructors to quickly identify underachievers and provide them with further suppojay&lakshmi and Venkatachalapathy
(2021) examined the forecast aids students in making informed course choices artksigifed study schedules.
Furthermore, by using student performance prediction, lecturers and educational management may identifystudiehts

need to be watched over and helped to finish their programs with the greatest outcomes. By providing these resources,
colleges may issue formal warnings less often and even expulse students who do poorly. Nabil et al (2021) suggested
strategy fa forecasting student performance using several DL methods. A Vietnamese interdisciplinary university's student
information system was used to acquire four million samples for the experiments, which were constructed on 16 datasets
connected to a wide rangef various disciplines. Results indicate that the suggested strategy, particularly when employing
data modification, produces accurate prediction results. The conclusions apply twaddl situations. Rickles et al (2021)
reported that raising studentstest scores in the future depends on instructors' ability to effectively forecast students'
subsequent learning impacts through techniques, based on their present and investigates the degree to which students are
mastering futurerelated courses now. Rearchers haven't given the use of DL approaches to forecast academic success and
provide the best learning strategies much thought. Tao et al (2022) explored by using clustering algorithms to find
comparable learning circumstances and predicting courseegrdmhsed on student's prior experiences, the study can help
students perform better in the classroom. Neha et al (2021) assessed the early detection of student performance in the
classroom using DL and identified the students with an early warning; treitalm performs a comparable category

grouping.

Thefollowingisthe paper'skeycontributions:

1. A whole chainbasedon students' multi-sourcedaily behaviordata, EPG@ANNis suggestedor the prediction of
academic achievement. It can automaticaktract characteristics without depending on specialized knowledge.

2. By combining ANN with an embeddinglayer, the time-seriescharacteristicsof each kind of behavior data are
effectively recovered.

3. ANNisusedto find the correlationcharacteristicbetweendifferent sortsof behaviors.

4. The trials are performed using a sizable actual data set, and the results demonstrate that our suggested technique
works better than the conventional DL methods.

The remainder of the document is structured as folloWssection 2, the research methodology and techniques used
to collect and evaluatéhe data aredescribed along with recommendations for futunesearch based on thindings. Before
presenting the research results concisely and systematically, analgathgexplaining them in light of the study aims or
objectives, we go through the Discussion and results in section 3 first. Section 4 provides an overview of the Study's mair
elements, as well as its relevance and contributions, potential ramificationgrémtice or policy, and potential future study
areas.

2. Materialsand Methods

2.1. Dataset

The majority of undergraduate students attend colleges in Asia where they reside on campus, take many courses each
semester, and are given grades or scores for each suthjeg passOn campus, many kinds of behavior data are generated,
including information on canteen intake and web page viewing.

2.2. Dataelucidation

The data set for this research was obtained from Beijing University over 145 days in the spring semesgfesxtisit
transform, and loadETL}echniques, 900@tudents'’campus behaviors (et al2022) weregathered fromseveraldatabases.
Data, time, place, and consumption quantity are the additional four characteristics of consumer behavior. Consumption
behavior was among them, and it was further divided into breakfast, lunch, suppestarpping activities. Theseehavioral
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statistics accurately reflect the actions of students on campus in a variety of ways. All student IDpewaemently
anonymized throughout the gathering procedure to safeguard students' privacy. The objective of this study is to forecast
academic achievement using student behavior data from the university; hence, the student samples with the fewest
behavioralrecords were eliminated. The exact conditions were that there should be a minimum of 20 behavior recordings
every semester for each of the following: breakfast, lunch, dinner, and gateway login; and a minimum of 1000 behavior data
for online browsing. Théltered dataset included 8228 student samples.

2.3. Datapreprocessing

The date and time must thus be preprocessed. By using the university calendar, the value of the date property was
changednto anintegerbeginningat 1, where 1 denotesthe date that correspondgo the first day ofthe calendarandsoon.
The students may visit the same website several times in a short period; the duration of the experiment for web page
browsing behavior was set at 4 hours. The behavior information may have beenessaeg if the value had been less. The
other three categories of behaviors were set to 15 minutes. On gateway login behavior data, the same merge process is als
carried out, and a new record's network traffic and online time are set to match the tothkeaherged records' values. The
duplicationelimination process was done for both the behavior of entering libraries and browsing websites.

2.4. Intellectualperformancesvaluation

The academic success of students is often evaluated by their cumulative GRAKtiMy whether a student's
performance will be excellent, good, or poor is how this research defines the classification job of academic performance
prediction. The authors of pertinent research often artificially establish the thresholds since difteresholds might
provide different grading outcomes and restrict the comparison of model performance. The study established four
thresholdg 5%, 10%, 15%, and 20% to assess academic attainment to evaluate the model's performance as thoroughly a
feasible. @ble 1 displays the results of the grading and the number of students in each grade that fell within each range of
GPA.

Tablel Evaluatiorof academigerformance.

Academic 5% 10% 15% 20%
GPA Student GPA Students GPA Students GPA Students
Good 4.4 426 (3.92,4) 828 (3.9,4 1249 (3.8,4) 1682
Poor [2.5,4] 7187 [2.8, 6572 [3.0,3.9] 5672 [3.1,3.8] 4855
3.92)
Excellent [0, 2.5] 515 [0, 2.8] 828 [0, 3.0] 1372 [0,3.1] 1691

2.5. Deeplearningtechniques

Studies using DL algorithms often characterizedhellenge of forecasting academic accomplishment as a classification
or regression job, to determine the degree or ranking of students' achievement. Data on students' behavior, as well as
demographic data, were used to derive characteristics that confirgp@d association between regular living habits and
academic success. In addition, the method used two characteristics (orderliness and diligence) from student behavior data
related to eating, taking a shower, going to the library, and getting water orpaarand added attributes related to sleep
patterns to orderliness and diligence. They developed a multitask academic performance prediction framework utilizing
learning to rank algorithm based on the three attributes and used social influence theoryestigate the link between the
student's academic success and comparable behaviors. From Internet connection records, the research derived the
frequency and length of student visits to various websites. These studies use DL algorithms to forecast pdpitsicac
achievement. The Ddlassification task is performed by using ERAMN technique.

2.5.1. EnrichedPlantGrowthOptimizedArtificial NeuralNetwork(EPGEANN)

Enhanced plant growth optimized artificial neural network (EFAXB}enabled data analysis @ducational data is a
potential strategy that may be utilized to increase student achievement in educational environments. The goal of this
strategy is to improve student learning outcomes by analyzing educational data, seeing patterns and trends,raizéhgpti
instructional tactics. The following are some strategies for using the study of educational data made possible H#\NEPGO
to improve student achievement:

1 Personalized Learnin®y analyzing educational data, ERSKN can determine the best learnirenvironments for
certain students. To suit the unique requirements of each student, this may be utilized to tailor learning methodologies
and lesson programs.

1 Predictive AnalyticdJsing prior educational data analysis, EP&@ON can forecast future perforance. This may assist
educators in identifying pupils who are at risk and helping them succeed via focused interventions.



https://www.malque.pub/
https://www.malquepub.com/multiscience

1 Curriculum DevelopmenT.he most efficient teaching methods and lesson plans for certain subjects may be found by
analyzing educational data using ER&IN. This may help with curriculum planning and guarantee that the best
possible learning opportunities are given to the kids.

1 Student EngagemenfThe most efficient teaching methods and lesson plans for certain ssbjaay be found by
analyzing educational data using ER&IN.

2.5.2. EnrichedPlantGrowthOptimization

Specifyperformance indicatorghat will be usedto gaugehow well the optimization procedurehasworked. These
might consist of parameters like plant heighield, or quality which includes:

1 Identify Optimal ConditiondJse data analysis tools and techniques, such as machine learning algorithms, to identify the
optimal combination of environmental conditions for plant growth.

1 Monitor PerformanceFollow the @évelopment of the plant and the surrounding environment over time to make sure
the optimization process is yielding the expected outcomes. This can include gathering more information and, if
necessary, modifying the optimization strategy.

1 Evaluate ResultdJtilize the efficiency measures outlined in step 2 to assess the outcomes of the optimization process.
This will assist in determining if the procedure was effective and pointing out any areas that may need more attention.

1 Continuously ImproveBy gathemg more data, improving analytical tools and models, and discovering fresh areas for
improvement which may gradually enhance the optimization process. Enriched plant growth optimization is a useful
strategy for enhancing plant growth and raising agricwtuoutput overall. Farmers and other stakeholders may
optimize plant development and boost agricultural yields by determining the ideal set of environmental factors and
making adjustments appropriately.

2.5.3. Artificial NeuralNetwork

Artificial neural network¢ANNS) with numerous layers are used in the deep learning discipline of machine learning
to model complicated connections in data. A machine learning model called an ANN is created to mimic the form and
operation of biological neural networks. Neurons, uihiare layers of linked nodes in an ANN, process, and transfer
information. Each neuron takes data, processes it, and then sends the results to the layer of neurons below it. An artificial
neural network (ANN) has layers of neurons, with the input layeepiing input data and the output layer creating output
data. The input data are transformed into the output data via intermediary processing carried out by the hidden layers.

3. Results

In this part, we go through the training and performance evaluatiorhefEPGEANN. Three significant issues, including
the class imbalance issue, overfitting, and assessing the BRBKapproach, are resolved.

3.1. Thegeneralizedunctionof lossto addresghe issueof classmbalance

The accomplishment prediction task hasclass imbalance issue, as can be demonstrated by looking at the dataset in
Table 1. The three main kinds of solutions to this issue are weighted loss function;samdpling technology, and owver
sampling technology. To balance the three groups of etiis, the second kind of strategy involves creating fresh samples of
individuals with both low and good test results. The traditional esempling EPG@&NN technique is computationally
inefficient when synthesizing higfimensional student samples indieat by different behaviors. The third kind just gives
students' low and high test scores greater weight when calculating the loss function, so enhancing the influence of these
samples on the loss function. Neither samples are created nor removed. Simrpiites fewer processing resources than
oversampling methods, we decided to employ the weighted loss function in this study to address the class imbalance
problem. We employed the weighted loss function to resolve the class imbalance issue since é@sagg®tessing power
than oversampling techniques, which is why we chose to do so in this research. In Equations 1 and 2, the weighted cross
entropy loss function is shown, whetg shows the importance of class i, M is the quantity of all student sampliess the
proportion of classspecificstudent samplesj, N is The number of lessonstogether with the actualscorelevel, z' student

samplesbelongingto class, ando|jisthe predictedscorelevelprobability.

U= @)

BM BN u Zlog(o). 2
=1 j=1 jj i

3.2. Evaluatiommetrics
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The threeway classification accomplishment prediction task was established by equations 3 @jdadd Q
represent the subclasses of bad, good, and outstanding results, accordingly. Equation 5 repesdnts is a tradeoff
metric betweenQ, and Q. O indicates the class's accuracy rate. j, Q indicates the recall rate of class i captured by a model

which is representedin equation 6 and 7, and the proportional weightsof accuracyand recallin E metric is adjustedby
settingi valuewhichwasshownin equation8.

o=—"% @®)
I sgQ+EQ;
_ -9
Qj SG+EM; “)
@+i? zpQ
E = oy (5)
o='B3 0 )
3 =1 ]
0='B 0 @)
3 @1 0
@+i2 z/z1
= ®)

= ——
(0 20)+Q
3.3. Evaluatiorof the performanceof the EPG@ANNmModelusingvariousbehavioralinformation

The four assessment metrics of prediction performance based on BRBIOand multsource behavior which are all
greater than those of any kind of single behavior data, notably in the macro recall meter according to the observation of
Figures 23, 4, and 5. Although there are considerable variances in macszdtég, precision, accuracy, and recall, there are
very few differences in prediction results based on a single behavior. Overall, gateway login and shopping activity come in
second and thd, with lunch coming in last. Prediction performance based on breakfast and dinner behavior is best overall.
The worst actions include entering libraries and surfing websites.

25+

20+

Accuracy (%)

T T T T T T
Lunch Dinner  Shopping  Library  Gateway Web  Multi-source
Entry Login  Browsiny 9

Figure2 Comparisorof accuracyasedon different behaviordata.

304
254

20 4

Precision (%)

T T T T T T
Breakfast Lunch  Dinner Shopping Library Gatewas y Web Multi-source
Entry rowsin

Figure3 Comparisorof precisionbasedon different behaviordata.
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Figure4 Comparisorof recallbasedon different behaviordata.
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Figure5 Comparisorof Fl-scorebasedon different behaviordata.

3.3.1. Accuracy

In the context of machine learning models like the ERXND, accuracy refers to the percentage of examples that

are properly identified or predicted out of all occurrences. To put it another way, accuracy assesses hawebfftu
model can recognize or forecast the desired output based on the input data. The accuracy would be determined by dividing
the total number of cases in the test set by the number of instances that were properly categorized. A high accuracy shows
that the model can correctly predict the outcome variable from the input variables, while a low accuracy indicates that the
model may need to be improved or that other factors may need to be included to increase its ability to predict the future.

Accuracy ties into consideration all of the model's predictions since it assesses how effectively the model can
distinguish between positive and negative scenarios. When equation 9's positive and negative instances are not significantly
out of balance, this measuris helpful. Accuracy may not provide a comprehensive view of the model's performance in
circumstances when the dataset is unbalanced; instead, supplementary measures like precision and recall may be more
useful.

TP+TN
Accuracy= )
TP+TN+FP+FN

Table2 displays th@aroposedprocedure's precision and accuracy. A percentafne total is often used to represent
precisionlevels.Thesuggestedactor, multi-sourcehasa 28%precisionrate comparedto BreakfastLunch,Dinner,Shopping,
Library entry, gateway login, and web browsing, msitturce which has 7%, 14%, 16%, 17%, 13%, 21%, 18%. The suggested
factor, multisource has a 25% accuracy rate compared to Breakfast, Lunch, Dinner, Shoppingehtbyagateway login,
and web browsing, muklsource which has 6%, 13%, 14%, 16%, 12%, 20%, 17%.
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Table2 Numericaloutcomesof Precisiorandaccuracybasedon different behaviordata.

Factors Precision(%) Accuracy(%)
Breakfast 7 6

Lunch 14 13
Dinner 16 14
Shopping 17 16
LibraryEntry 13 12
Gatewaylogin 21 20
WebBrowsing 18 17
Multi-source 28 25

3.3.2. Precision

Precision is a statistic that assesses the percentage of accurate positive predictions among all positive predictions
generated by a machinearningmodel, suclasthe EPG@ANN.In other words, precision describes the accuracypmecision
of the model's optimistic forecasts. When false positives (identifying someone as lzaspegific behavior when they don't)
are exyensive or have substantial repercussions, precision is a crucial statistic. Equation 10 displays the high accuracy scor
which demonstrates that the model has a low rate of false positives and makes accurate positive predictions. High accuracy
may often ke paired with poor recall, which indicates that a significant portion of real positives may be missedrbgdake
Therefore, to assess the total performance of the model, precision should be used in combination with other metrics like
recall and accuracy

precision = (10)

TP+FP
3.3.3. Recall

A recall is atatistic that assesses thpercentageof accurate positiveredictionsamongall real positivenstances in
the dataset, and it is used in machitearning models like the EPGXNN. Recall, then, measures the model's accuracy in
properly identifying positive instances. When false negatives identify someone as not exhibiting a certain behavior when
research is expensive or has major repercussionsllrbecomes a crucial measurement. Equation 11 displayhititerecall
score,which demonstrates that thenodelhasa lowincidenceof falsenegatives and caproperly identify a larg@ercentage
of real positive events. However, poor accuracy may co@itbkt high recall, which increases the likelihood of false positives
in the model. Recakhould,therefore, be usedin combination withother measuressuchasprecision andaccuracyfo assess
the model's overall performance.

Recall= _™ (11)
FN+TP

Table 3 displays the proposed procedure's recall andéere. The suggested factor, mgdiurce has a 21% recall
rate compared to Breakfast, Lunch, Dinner, Shopping, Library entry, gateway login, aromeding which has 9%, 16%,
15%,19%,14%,23%,20%,and suggestedactor, multi-sourcehasa 24%F1-scorerate comparedto BreakfastLunch Dinner,
ShoppinglLibraryentry, gatewaylogin,web browsing,multi-sourcewhichhas8%,15%,17%,18%,13%,22%,19%.

Table3 Numericaloutcomesof Recalbnd Fl-scoreand accuracybasedon different behaviordata.

Factors Recall(%) Fl-score(%)
Breakfast 9 8

Lunch 16 15
Dinner 15 17
Shopping 19 18
LibraryEntry 14 13
GatewaylLogin 23 22
WebBrowsing 20 19
Multi-source 21 24

3.3.4. Flscore

Fl-score is a statistic that combines accuracy and recall to provide an overall assessment of the performance of
machine learning models like the EPGNN. The harmonic mean of accuracy and recall, which gives both measuads equ
weight, is used to generate the F1 score. When the dataset is unbafanhbatlis, when there are more instances of one
class (such as nesmokers) than another (such as smokers), thesé€dre is a helpful indicator. Equation 12 illustrates how
uneven acuracy and recall may be distorted, while thedebre offers a fair evaluation of the model's performance. A high
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F1 scoremeansthat the model isdoing well interms of accuracyand recall, while alow Flscore indicateshat the model
may need to be improved or that more variables may need to be added to the model.

(precision) x (recall) x2

F1 score= —
precision+recall

(12)

4. Conclusions

A potential strategy that may be utilized iocrease student achievement in educational settings is the study of
educational data made possible by deep learning. To improve learning outcomes and student achievement, educators may
take weltinformed choices by using machine learning algorithms tdusta educational data and spot patterns and trends.
Data from the educational sector lends itself especially well to deep learning algorithms, such a8[ERGEPGANN may
be used in education for a variety of purposes, such as individualized leapnéttictive analytics, curriculum building, and
student engagement. It can model complicated interactions between input and output data. We draw the conclusion that
educators can learn more about the precise elements that lead to student achievement \aadhssis of educational data
and may create interventions that are specifically tailored to help students who may be having trouble. Informing the
creation of curriculum that are tailored for student learning, deep learning algorithms may also be udetetmine the
best teaching methods and subject matter. The studydficational data made possible by deep learning has the potential
to transform education and enhance student results in a variety of contexts. Educators may makkigatachoices that
result in improved learning outcomes and more student achievement by using the power of machine learning algorithms. An
EPG@ANN model for forecasting studenttademic achievement using data on their@ampus daily activities is suggested
in thiswork. Ourapproach tackles thdifficulties ofmanually collectingharacteristics frontlata onseveralsourcesof varied
behavior.
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Abstract In our ecosystem, the real estate sector is the least transparent. Daily changes in housing prices as
sometimes exaggerated prices rathtban valuations area part of life in the housingmarket. Ouresearch project's majo
focus is on predicting future housing prices using actual machine learning. Here, we want to concentrate our juc
on each fundamental factor that goes into calculating the price. Machine legimis played a significant role in pictu
identification, spam restructuring, normal speech command, product suggestion, and medical diagnosis in recer
The current machine learning method aids us in improving security warnings, maintaining gafbtic and improving
medicinal advancement#lachinelearningtechnology also improves customer servared makes automobiles safer. Tl
current research discusses the prediction of future housing prices provided by a machine learning system. The
preprocesseafter it wascollected.In this procedure,we employthe ForestNeuralGradientBoostingAlgorithm (FNGBA)
We evaluate and compare several prediction techniques for the selection of prediction methods. Our fi
demonstrate the necessityor a successful approach to the problem and the capability of our method to prc
predictions that can be compared to existing models of housing price prediction. When compared to em|
independent methods, the findings showed that this techniquéwes the least mistake and the maximum accuracy

Keywords:housingprice, machinelearning, FNGBA

1. Introduction

One of the most important decisions a person makes in their life is purchasing a house. Numerous factors, such as ¢
house's locationattributes, and supply and demand in the real estate market, may influence its price. Another crucial
component of the national economy is the housing sector (Yap and Ng 2018). As a result, anticipating house prices benefit
not only purchasers but also akestate brokers and economists. Housing market forecasting studies look at home prices,
growth trends, and their links with various factors (Wu and Brynjolfsson 2@Me). the last several years, the development
of machine learning methods and the exgion of data or big data accessible have opened the way for real estate research
(Zhou et al 2019). There is a wide range of research that uses statistical learning approaches to analyze the housing marke
Machine learning is heavily used in this appraathe machine learning prediction process goes through several phases.
Before analysis, data are first collected and processed (Grieco et al 2016).

The data may need to be cleaned up, formatted properly, and given the proper features. The rAaahiiegmodel
is subsequently trained using the prepared data (Hussain et al 2019). To acquire the perfect combination of features and
algorithms for producing accurate predictions, the model is updated. Giving reliable datasets is a need of machine learning,
and predictions madehereafter are dependent on them. Aachinelearning model may b#ained to predict housingrices
using historical data on sales of homes and information on the factors that influence house prices (Hu et al 2019). A model
that can predit housing prices based on input characteristics may be trained using this data. For predicting house prices, a
variety of machine learning techniques may be utilized, such as decision trees, random forests, and linear regressior
(RodriguezGaliano et al 205).

Thepurposeof the essay was tassistooth buyers andsellers inaccuratelyestimatingahome's sellingriceaswell as
to assist readers in determining when to start building a home (Madhuri et al 2019). (Wang et al 2019) presented a deep
learningbased model for predicting future home prices, and we show how it can be deployed using the TensorFlow library.
The model is trained using the Adam optimizer, and the Relu function is employed as the activation function. (Adetunji et al
2022) invetigated the use of the Random Forest machine learning approach for predicting home prices. 506 items and 14
characteristics from the Boston housing dataset from the UCI Machine Learning Repository were used to assess the
effectiveness of the suggested plietion model.
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(Lu et al 2017) suggested a hybrid Lasso and Gradient boosting regression niodetast the price of each home.
Recently, the suggested strategy was implemented as the primary kernel for the Kaggle Challenge "House Prices: Advance
Regression Techniques." (Yu et al 2018) examined the secondary market for real estate in Beijihgefeguerspectives: a
review and analysis of the market, a prediction of future housing prices, and a comparison of the results. In the enst, the be
model program was developed, which has significant implications for assessing and forecasting homéBanmsset al
2017) offered a methodology for employing Convolutional Neural Networks (CNNs) to model geospatial data (in this case,
home price data) to automatically learn the spatial correlations between variables. (Wang et al 2019) compared the
properties of a Random Forest (R#gsed home price predictor with those of a traditional hedonic pricing model to better
understand its strengths and weaknesses. They analyzed condo sales in Gangnam, one of South Korea's most afflue
neighborhoods, from 2006 thrayh 2017. (Lisi et al 2019) provided commentary on the application of hedonic pricing models
to real estate valuation. Some housing markets may benefit greatly from the concept. The Forest Neural Gradient Boosting
approach (FNGBM), which provides a moreusate result than any other approach, is introduced in this research for
predicting future housing prices.

2. Materialsand Methods

From the major real estate agency in the Christchurch region, Harcourt, we randomly choose 200 house details to
analyze. In Mg 2003, weobtained thedataset fromHarcourt's websiteDueto the concentration ofbusinesses, restaurants,
andstores inthe downtown areathe percentage ohomes igquite low. Onlyl5houserecords aregatheredfrom the central
city, 25 from North Christchurch, and 40 from the other four designated areas. In all, 200 separate observations are used
here.

2.1.Z-scorenormalization

Z-scorenormalization uses thdata's mean andtandarddeviation as its startingoints.In cases when théowest and

maximum values of the data are unknown, this technique is of great use. This is the formula that is used:
O =0 = DR

ED T 5a0m(Qy
(x o =Theadjustedvalueobtainedafter scalingthe data
Y = outdated value
> = Statisticamean
* =EstimatedStandardDeviation

2.2.ForestNeuralGradientBoostingAlgorithm

The Gradient Boosting algorithm iteratively combines weak learners who are just slightly superior to ramiom
effective learners. A regression approach similar to boosting is called gradient boosting. The objective of finding an
approximationis done using gradient boosting. E (v), of the opeE@S(in), which translates examples to their {jnal valuesy,

by examplego their final valuesof a specifiedlossfunction, (4,0 0 ), provideda training datasetd = {00 1 Gradient
boostingproducesaweightedaverageof variableshat additivelyapproacheshe valueof ‘G (V).

Gy (0) = G 1(0) + ":"Q(E) 1)
WhereQy is the f" variable weight? ; (v). Those are the ensemhsahnodels, such as decision trees. The closest estimate is
built up gradually. At first, an approximate constant representatiol@¢d) is found as

(V) = @ minB_ 0 (&al ). )
| Q1

Futuremodelsare anticipatedto reduce
"CQE) = GOMInBY 0 (4aQ 1(Da+"AOY) @)
\
In contrastto explicitlyaddressinghe optimizationissue,every” :might seemto rapaciousmovein the gradientreduction
efficiencyfor ‘G. Everysimulation(” ) isthen qualifiedon a different dataseté = {0 ,& ne U | with pseuderesidualgn ~22
& Qrde 1 &"
determinedby

, 0 (e L))
Ne'o™ [T} (4)
au)=a 1(0)

After that, we solvean optimizationissueinvolvinga line searchto getthe valueof n. Overfitting may occuiin thisapproach
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if the iterative procedure is not adequately regularized. If the model properly hm fts the psesituals, the procedure will
stop after just one iteration if the loss function is a quadratiss] for example. To regulate the cumulative effect of gradient
boosting, several regularization hypparameters are taken into account. Regularizing gradient boosting is as simple as
applying shrinkage to each gradient decent stgpy) = 1) 1 (0) + ®@”:"Q (0) with x=(0, 1.0). Typically, is given a value
of 0.1. Regularization may l@proved by putting constraints on the learned models' complexity. For decision trees, we may
restrict the lowest value of occurrences needed to split a nodeherdepth of the tree. While random forest's default
settings for thosényperparameters don't restrict th@xpressivecapacity othe trees,the default values irgradientboosting
do (for example the depth is often restricted to 3 5). Last but not leasiom subsampling without replacement belongs to
a class of hypeparameters that is incorporated in several gradidrtosting variants and may further enhance the
generalization of the ensemble. Gradient boosting's last traits to be put to the test are:

1 Shrinkagealsoknownaslearningrate.

1 Thetree'sgreatestdepth: the samesignificancesthat of the treesproducedby randomforests.

1 Thefraction of the whole sampleis takenasa subsampleThisis often donewithout replacement.

1 Similar to a random forest, the maximum amount of features are used to determine the optimal split

(max_features).

1 Aminimalnumberof samplesare neededto divideaninnernode,likein arandomforest (min_samples split).
In forest regression, the bagging of treeshnique is used. Making the different trees seem less like they belong together is
the goal. Then, to reduce their variation, we average the trees. Several decision trees might be built using this strategy.
The random forest method of training uses baoap aggregation (sometimes called bagging) to train #peeed models. It
selects a random subset of the training dabe= 01, 8 , 0 and repeatedly fits trees to this subsét= é1,8 , ad until
convergence is achieved, a process called "badging.1, 8 ,0:

1. UsingVandZastrainingdatarandomlychoosen trainingsamplegcy;(Yy.

2. PutVandZthroughaQoé¢ a6y, classification/regressiotree’straining process.
After training, you may make predictions about future samples babgraging the outputs of many regression trees that
have been fed the same data:

62_18“ ea(O)e ®5)
A a1l

The standarddeviation of the predictionsgeneratedby eachregressiontree on a' providesan additional measureof the
prediction's uncertainty.

VBA (ea(O)eed)?
a=1

K —F—F— (6)

In addition, the output from each of these methods is used as training data for the neural network. To provide a precise
outcome,we usea neuralnetwork to boostregressionNeuralnetworksare effective becausthey compareand computeall

of the predictions to provide the most accurate outcome. Figure 1 illustrate how the system operates. The consumer, the
database, and the website all constitute separate but equal objéldte. algorithmic computational mechanisms are also
included. The user interface prompts the consumer to input the desired location, desired area, and other factors related to
the home purchase. The user enters their desired price range and desired locatibrihe system shows houses that fall
inside that range.

Customer —
N - B Submit .. Display _ . Demand- .. Display _
Rispayiciit requirements() results () future value() results()
Real estate
system —
Search () ( Search()results > Send-%emand " Get-results() > Calculate
Database

server

Figurel Diagramof the sequence.
3. Result

In this paper, we use the FNGBA Technique to predict the future price of housing. We have examined several of the
previouslyestablishedapproachessuchasCNN,SVRand LSTMand contrastedthem with our techniqueFNGBA.RBMSE,
accuracy, and prediction rate are the metrics that are being used.
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3.1. Accuracy

Accuracy is a statistical metric that is used to reflect the degree to whichrttieipated value and the actual value are
similar to one another. The higher denotes a better performance. Figure 2 and Table 1 show comparisons between the
recommendedstrategyand more conventionaimethods. TheFNGBAechniquethat wassuggestedhad ahigherdegree

of accuracy.

CNN [Piao et al. (2019)] Accuracy (%)

9%
%

o
5

SVR [Wu (2017)]

FrsEA Prepesed) —.\m’

LSTM [Chen et al. (2017)]

Figure2 Accuracycomparisondetweenthe suggestedandcurrentapproaches.

Tablel Comparisorof Accuracy.

Methods Accuracy(%)
CNN[Piaoet al (2019)] 94.7
SVRWu (2017)] 90.5
LSTMChenet al (2017)] 92.71
FNGBAProposed] 95.48
Accuracy = [%m—"m x 100% )
€0 'Q Uy

3.2.The'y?

The Rz or coefficient of determination is a statistical metric used to assess the extenathaidel fits the data. It is a
statistical measure used to assess the reliability of the regression line. Figure 3 and Table 2 show comparisons between th
recommended techniques with more conventional methods, respectively. The FNGBA strategy thatggestezli had a
higher degree of R2 compared to the earlier research.

100
80

60

R? (%)

40

20

CNN[Piaoetal.  SVR([Wu(2017)] LSTM[Chenetal. FNGBA [Proposed]
(2019)] (2017)]

Figure 3TheRzcomparisondetweenthe suggestedind currentapproaches.

Table2 Comparisorof R2.
Methods R2(%)
CNNPiaoet al (2019)] 98.68
SVRWuU (2017)] 93.45
LSTMChenet al (2017)] 95.72
ENGBAProposed] 99.72
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3.3. RMSE

An estimator's RMSE for a population parametatssMSE multiplied by its square root. The MSE is calculated by taking the
square root of the anticipated value of the discrepancy between the estimate and the parameter. In Figure 4 and Table 3,
respectively, comparisons between the recommended techniging more conventional methods are shown. In comparison

to the earlier research, the FNGBA technique has a lowered error rate.

754

T T T
SVR [Wu (2017)]  LSTM [Chen etal. FNGBA [Proposed)

T
CNN [Piao et al
(2017))

(2019)]

Figure4 Comparisorof RMSEf the existingand proposedmethodologies.

Table3 Comparisorof RMSE.
Methods RMSH%)
CNN[Piaocet al (2019)] 68.78
SVRWuU (2017)] 72.42
LSTMChenet al (2017)] 55.48
FNGBAProposed] 45.75
Yoo= e H ©)
7 e1(Vq U

€

3.4. Precision

Precision is a statistic used in binary classification issues to evaluate the percefitggauine among the most
optimistic predictions generated by the model. In other words, precision measures the model's accuracy in making positive
predictions. Comparisons of the suggested method with traditional approaches are presented in FigureT&béad!,
respectively. the FNGBA technique that was suggested had a higher precision rate.

g g
Frecision (5, & &

&

Figure5 Comparisorof Precisiorof the existingand proposedmethodologies.

Table4 Comparisorof Precision.

Methods Precision(%)
CNN[Piaoet al (2019)] 89.78
SVRWu (2017)] 88.54
LSTMChenet al (2017)] 91.71
FNGBAProposed] 97.74
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4. Discussion

The process of predicting house prices is intricate and diverse, requiring a thorough grasp of the housing market and
the variables that influence it. It is possible to create exact projections about future housing prices and to decidengn buyi
sale, orinvestment in real estate by using the forest neural gradient boosting algorithm.

5. Conclusions

The goal of this approach is to create an exact prediction of future housing prices. Forest regression is used effectively
by the system. The addition of neuraétworks has significantly enhanced the algorithm's efficiency. Consumers will be
impressed sincéhe method eliminates the possibility of purchasing the incorrect property and produces raleglls. The
system's essential functioning may be maintainehile new features for the customer's benefit are introduced. Larger cities
may be added to the database in a future update, allowing our customers to see additional houses, get more precise
information, and make an informed choice. The system's precisiap be enhanced. If the system is made larger and has
more processing capacity, it will be possible to include many more citations. In addition, using Augmented Reality, we may
combine several UI/UX approaches fomare dynamic display of the outcomes &ddition, a learning system may be
developed that takes into account user input and past activity to provide personalized outcomes.
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AbstracfThe broaduse of wind power plants is a result of the rising need for renewable energy. However, it is diffi
effectively harness wind energy due to the inconsistent and erratic behaviour of the wind. Improved wind energy
effectiveness depends on relilgbwind speed forecasting. We suggest a unique marine predgitimized convolutional
deep belief network (MREDBN) in this study for predicting wind speed. The MPO technique is employed for opti
the MPCDBN framework once it has been trained ugingr wind data. An evaluation and comparison of the sugge:
model with other wind speed prediction techniques are conducted. The suggestedMN model's precise wind spe
predictions have the potential to increase the effectiveness of wind energalligigons. The suggested approach can
in loweringcarbon dioxideemissions and encouraging tpeoductionof renewableenergy by increasintpe effectiveness
of wind power plants.

Keywords:WPP energyefficiency erraticbehavior,prediction, MP-CDBN

1. Introduction

Wind energy has one of the alternative power resources with the fastest pace of increase, which is becoming more
and more popular worldwide. The marketplace for wind energy has grown as a result of worries over warming temperatures
and a dsire to reduce emissions of greenhouse gases. Wind energy generation, despite its benefits, is prone to variations
and uncertainties, which make it difficult to incorporate into the electrical system (Han et al 2017). A key technique for
increasing wind eergy efficiency and making it possible for it to be integrated into the grid is wind energy forecasting. In
order to maximize the uses of alternative power sources, increase system dependability, and lower costs, accurate wind
energy forecasting can assigtid operators in anticipating changes in energy supply and demand (Pearre et al 2018).
Increasing the total effectiveness of wind energy systems is the driving force behind wind energy forecasting. The
underutilization of wind energy systems due to inaate estimates can result in wasted energy and higher operational
expenses. A system that is unstable may experience power outages and other disturbances if wind energy production is
overestimated (Liu et al 2020). Wind energy forecasting aims to gisleoggrators, energy dealers, and other stakeholders
accurate predictions of wind energy output (Zhou et al 2019). The use of sophisticated modeling methods, such as machine
learning algorithms, is necessary for accurate forecasting in order to take ingidevation weather patterns, wind speeds,
and other variables that impact the generation of wind energy. Furthermore, the development of future wind energy
initiatives depends on accurate wind energy forecasts (Sun et al 2017).

Greater precision in windreergy output forecasting can aid in the planning and optimization of wind energy projects,
leading to moreefficient and economical energy production. Alkesaiberi g28P2)intended to createeffective models that
use data to precisely anticipate thgeneration of wind energy. Importantly, the next primary components include an
overview of the work's key accomplishments. In order to anticipate singimte wind power data collected over time, they
look first into how welupgraded machine learning sgms function. Ibrahim et al (2020) show the growing need for the
quick growth of machine learning approaches used for effectively addressing the technological problems of the smart
electricity system from a variety of angles. Additional research is sacgsn a number of topics, including compact
machine learninglriven remedies, largecale complicated mukénergy structures, smart decisianaking using powerful
data processing and analysis systems, and so on. Shams et al (2021) presented anvedkatirtectrolyzer (AWE) and
battery energy storage system (BESS) with optimum size and management guided by deep learning. Deep learnin
forecasting techniques were used to completely study a collection of real renewable energy restriction data from the
California ISO in order to estimate the error in forecasting and its probability distribution function (PDF).

Yang et al (2020) created sophisticated macHeaning techniques to produce precise weather projections for
specific development locations utilizing easily accessible meteorological station information. To determine the
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spatiotemporalconnections among the conditions at neighboring weather stations and the particular construction location,
the methods of support vector regression and artificial neural networks have been used. The effectiveness of two widely
used latent factor analysigparoaches, "principal component regression” (PCR) and "partial least squares regression" (PLSR),
for forecasting wind power was examined (Bouyeddou et al 2021). The accuracy of the predicted values produced by the
researched strategies is demonstrated ysipenuine measurements taken each ten minutes from a real turbine. (Wang et al
2019) offered a thorough and 4ddepth analysis of deep learnidzased methods of forecasting energy from renewable
sources to investigate their efficacy, productivity, and plotisy of implementation. They classify the present deep learning
based deterministic and probabilistic forecasting techniques into four divisions: deep belief networks staeenders,

deep recurrent neural networks, and others. Neshat et al (20ppJied a unique hybrid deep learnidgased evolutionary
technique to enhance the wind speed correctness of forecasts. This hybrid model includes a successful hierarchy evolutior
deconstruction method, a bidirectional long shéerm memory neural networkand anenhanced generalized distributional
optimization approach for hypeparameter tuning. In order to enhance rotor wakes forecasts, an innovative approach using
machine learning and CFD simulation was suggested (Ti et al 2020). This structymewidk fresh wake speed and
mathematical turbulence models with high accuracy as well as high effectiveness. The convolutional Neural Network (CNN
model is employed with transfer learning and an ensemble learning classifier to enhance the classiicatiacy of the
suggested deep learning model. While the suggested approach's capacity for extracting abstraction characteristics is
improved via the application of transferred learning, its reliability of identifying blade flaws is increased througbetioé u
group-learning classifiers constructed from random forest data (Yang et al 2021).

The development of precise and trustworthy algorithms that can estimate the potential future development of the
production of wind power is an important topic for wirgthergy prediction. This involves tackling issues including the erratic
and sporadic nature of wind assets, how conditions affect wind speed, and the necessity of maximizing power production
and connection to the grid. Improving techniques for forecastingiended to increase the effectiveness and effectiveness
of wind energy systems. Reliable wind speed prediction is necessary for increased wind energy system efficiency. In thi
article, we suggest an article on marine predatmtimized convolutional dep belief network (MPFCDBN) for wind speed
prediction. After the MPCDBN architecture has been trained using historical wind data, it is optimized utilizing the MPO
approach.

2. Materialsand Methods

The suggested model for predicting wind speed was creatsdg a combo of Marine Predator and convolutional
deep belief network (MFCDBN), which was chosen. This particular combination is employed for the very first time in wind
speed prediction, as was previously indicated. In additional research that inctiedgallearning techniques, it was also tried
with combos. This section provides detailed explanatiofithe structuresthat makeup the suggested hybridpproach, data
collection methods, and data preparation techniques.

2.1. Dataset

The wind speed informatiofrom the Changma wind farm in China (Zhang et al 2020) is used as a simulation to test
the technique's capacity to forecast the wind speed of a genuine wind field. Every 20 minutes, the wind field gathers a wind
speed reading, with a daily maximum of 1eadings. Four thousand four hundred siktyr wind speed readings from 31
days ofinformation on wind speeds wereaisedin thisinvestigation. The winfarm's 3tday distribution ofwind speeds graph
is seen in Figure 1. The chart shows that the wind dpegies significantly, with a highest wind speed of roughlyn3tand
a low wind speed of only O0m/s. These-@4dy wind speed measurements were used in the studies presented in this study.

10 4

Actual Speed

—— Speed prediction with TVSR
—— Speed prediction with MP-CDBN
91 |l— Speed prediction with DNN

Speed (m/s)
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Figurel Resultof actualandestimatedvalues.
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2.2. Preprocessiong

To get an easidio-understand outcome and remove noisentaining values fromhe segregated information, a
normalization method was used from 0 to 1. To identify information sets for a more precise evaluation and to improve the
effectiveness of the logistic procedure, the normalization step is crucial. Thenamnnormalization preedure is used to
change the information structure into one that is more conventional. Equation (1) is used to normalize the data.

., _G0 Gu e
o=
Q> We 1)

Here, wrepresents thenormalized datapgrepresents the data to be normalized; aqdy, oy -erepresents the

minimum value and the maximum value in the data, respectively.

2.3. Marine PredatorsAlgorithm

MPA is a branshew MA that was motivated by swarms and replicated fifeenomena of marine animals searching
for nourishment. In the water, both the Prey and the predator are looking for their next meal. Three stages are identified fo
the hunting procedure based on the speed relation between predator and Prey. In thistbaspredator with the best
hunting capacity is referred to as the elite. Like other swarm intelligence optimization algorithms, MPA's ultimate goal is t
find the best answer (the elite) in accordance with the planned location updating techniques. Tveirfgllis the precise
execution:

Stage 1. When the predator's speed is greater than the Prey's, the predator waits and keeps an eye on the Prey's
motion. This procedure takes place throughout the first third of repetitions, which is the MPA's discovery stag

[ORIPA= 0§ (QIA, Vs S VIARTE 1,8 ,a
01 Q= 01 Qogt 6.0 8 {6 (2
Where P=0.5, Elite stands for the location of the elite, Prey for the location of the Prey, n for the gliougr'sions,
RB for a vector determined by Brown's law of attraction, and R for an arbitrary number in the range [0, 1].
Stage 2: Prey moves in a Brownian motion when its speed is equal to that of the predator, whereas elites fly in a Lévy

motion. This proedure takes place in the MPA's discovery and utilization stages in the middle of iteration. Discovery is
carried out by half of the people utilizing (3). The other half is in charge of (4)'s commercialization.

[0 Aa= Y § (AL, Uo% 0iQRE 1,8,
01 Qo= 0i Qogr 6.0 8 TNy  (3)

(O "Y0= Uy 8 (Vg8 QIOQ, OIQRE 1,8 .4
01 Q= THEO+ 6.w0 8 {6 a%,  (4)

(<2
Where Rrepresentsa vector basedon Lévyflight, and'O= (p ) e

(A ]

Stage3: Thepredator movesmore quicklythan the victim in the final third of repetitions. Thealgorithm'sexploiting
stephasbeenexpandedconsiderably.

i 6 Qo= 008 (008 QAR 01Q & 1,8 ,a
01 Q= QOO+ 6.00 § {6 Oy, (5)
The impacts of Fish Aggregating Devices (FADs) are taken into account by the MPA as an extra to the previous thre

stages. Equation (6) is utilized to model the chance of the Prey jumping from one habitat to another. It can succegsfully sto
the algorithmfrom becoming stuck at the nearby optimal.

o OG0t 08 (e @e)]d ©
0T Q= {. , s s P (6)
01 Qt [@Oi(p )+ 0](LIQYG VI QYR)
Where FADs=0.2y,, andnax represent the lower and upper boundarié€l and @ represent two random indexes
of the Prey. If the random number in [0, 1] is less than FADs, then U =0; otherwise, U =1.

2.4. ConvolutionaDeepBeliefNetwork(CDBN)

The basi¢ConvolutionalRestrictedBoltzmannMachine" (CRBM) comprisean input layer V, and a hiddenayer H.
Thehidden layer consistsof K groups,with eachgroup representedas) ¢ x O garray of binary units, resultingin a total of
0 Y hiddenunits. Eachgroupin the Y groupscorrespondgo a i - x 0 «filter, where 0 ~is determinedasi - 0 ¢+ 1. The
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sameset offilter weights is utilized for all hiddemnits within each groupMoreover, abias termr); is linkedto eachgroup of
hidden units, whereas all visible units collectively share a bias term. The primary objective during the training of 8 ©RBM i
minimize the energy functidny @), which is defined as:

B(Qa) = B BUGBIYE Y G BY nB® & 0B & (7)
i=1 @1 @l Mmeenle01 i=1 i Te1 0 el @
Wemayusethe followingtypesof conditionedprobabilitiesto apply Gibbssampling:
6(d =116)=, ((Fzd) +n) )
@ e}
6(Gw=1|¢) =, ( BY+ &)t V) )
Given the dataset D, the energy function is defined as follows:
b(YY= B B BiepY @V B B jBi® o OB Bi® (10)
Q7Y =l el Qel m et ilenl QY i=1 0 el QY el

The maxpooling layer functions as an amplifier for signals. We may construct a convolutional deep belief network
(CDBN) by layering many CRBMs over one another. Hopmial forecasting job, we apply the cresstropy error function
to the softmax structure. The crogmtropy damage rate is provided by, wherei¥ @ set of labeled data points used to train
the algorithm.

oy - B0y ¢ DG . .
Gy F= B¢ QAR d)log (1 whY (1)
Backpropagatiomombinedwith the layerwiseunattendedtrainingtechniquecanbe utilizedfor training CDBNSs.

3. Results

Practical tests were performed usitigze MATLAB application on a PC with an Intel i9 CPU, a 1750ti graphics card, and
64 GB of RAM.

The study's combination MEDBN method was separately utilized to estimate everyday wind speeds. The findings
were assessed and summarized using measures of perfareadditionally, the TVSR and DNN network topologies were
employed to evaluate the efficiency of the hybrid model used in the case study. The remaining parts provide a detailed
presentation of the case study's findings.

Comparing the actual and estimate@lues using both proposed and existing methods, Figure 1 demonstrates that
the proposed method exhibits superior accuracy in predicting wind speed compared to the existing methods. The estimated
values obtained through the proposed method closely aligth Whe actual values, affirming its effectiveness in wind speed
prediction.

Root Mean Square Error is referred to as RMSE. It is a measurement of the discrepancy between the results of ¢
logistic analysis' real and expected values. The RMSE is caladatestjuare root of the mean of the proportional variations
among the expected and real data. The RMSE of the suggested system is shown in Figure 2. While the proposed methc
achieves the desired MEDBN of 0.0116, TVSR has only reached 0.0346, and DMNIhashieved 0.0252. It shows that
the proposed method of action is a minimum error than the existing method.
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Figure2 RMSE.
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Where:

@ Ni Wisthe expectedworth

® CLBOGTIS the actualvalue

£isthe no of samples

Mean Absolute Percentage Error is referred to as MAPE. It is a way to gauge how accurately a number was predictec
against how accurate it was. The average percentage difference between tha actd anticipated values, as compared to
the actual value, is measured by MAPE. Figure 3 displays the MAPE of the recommended system. While TVSR and DNN h;
only attained 0.0456 and 0.0621, respectively, the suggested technique achieves the targefBMPof 0.0201. It
demonstrates that the suggested method of action has less error than the existing approach.
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Figure3 MAPE.
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Rsquared (R2) is an indicator of how much variability in the variable of interest in a model of regression is caused by
the variables that are independénThis evaluation metric is commonly used in the study of regression. R2 is a value that
ranges from 0 to 1, where 0 indicates that there is no deviation from the variable that is dependent that can be explained by
the variables that are independent, ammhe indicates that there is the entire variance in the centered measure that can be
accounted by the variables that are independent. Figure 4 displays the recommended system's R2. While TVSR has on
attained 0.862 and DNN has only hit 0.923, the suggetseldnique achieves the target MBDBN of 0.987. It demonstrates
how successful the suggested technique of action is than the existing one.
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Theformulafor R2is:

=1 (7 (14

YO

Where:

SSressthe total of the residuals'squares

SStot is the total of all squares

The ability of the model to accurately categorize or forecast a binary or categorical result is measured by its accuracy.
It is the proportion between the number of accurate forecasts and the emtioglel's other forecasts. Figure 5 displays the
accuracyof the proposed system. While TVSR baly attained 0.964 and DNN has only hit 0.892, the suggested technique
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achieves thearget MRCDBN 00.994.1t demonstrates howhe suggeted plan ofaction is more successful than tbisting
strategy.
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Figure5 Accuracy.

5. Conclusion

In this research, MIEDBN was used to build the recommended model for forecasting wind speed. As previously
mentioned, this particular combination is uséar the first time to estimate wind speed. Utilizing wind speed information
from the Changma wind farm in China as training dataset, the technique's capacity to forecast the wind velocity of a real
wind sector is put to testing. The efficacy of the sudgegsybrid approach was assessed by MAPE, R2, RMSE, and accuracy
metrics. It was shown that the hybrid model produced better and more reliable findings (MAPE= 0.0201, RMSE= 0.0116, R2
0.987, Accuracy= 0.994) than existing methods in wind speed predidtienlimitation of this research is that only a small
number of the datasets are used. If a large dataset is used in the future, then we can enhance wind energy efficiency.
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Abstract Developing classrooms for active learning is a more popular component about higher education instil
instructional efforts to interest and engage students in their acas. Social elements have been determined to img
student learning performance and participation in collaborative learning. This research examined social factors'
to encourage collaboration and participation and whether these concepts medmteonnecting social factors ar
student learning outcomes. The student's academic conduct has been observed using the constructivism theory.
at universities completed surveys to provide that data. Results assessed using Structural Equatiomd/(&ieM) shov
that societal factors, including connection, social connection, and usage of social media, improve active learn
peers also teachers, collaboration in Education, and participation of students, impacting educational performan
results support this study's use of twiold mediation. Online learning should be encouraged because it affects stuc
academic development in higher education institutions' teaching and learning. Collaborative learning and
component involvement habeen found to enhance student learning activities.

Keywords:SLP¢ollaborativelearning,onlinelearning,SEM socialmedia,two-fold mediation

1. Introduction

Comparing the internet, we use today, Web 2.0, with those used in earlier times, 1.8aitithat Web 2.0 is more
interactive than 1.0. Additionally, the researchers note that interactive websites like Facebook, blogs, and YouTube are
available on an internet connection nowadays. Students generally utilize social media to communicate &rishiroth social
setting, claims. After focusing on researchers from a traditional perspective, higher Education now focuses on using socia
media in teaching and learning {Rahmi and Zeki 2017). The number of university students has significantly expavete
the past several decades. When digitization started growing sphere of Education, it led to the advent of remote education
techniques using digital technology. Parallel to digitalization, collaborative and transdisciplinary learning started to gain
popularity in higher education, particularly in engineering programs, to prepare future experts to address increasingly
complex, multistakeholder, and muklperspective issues societies face today (Kalmar et al 2022). Student learning
achievement is enhamrd by collaborative learning. The essential technique for facilitating learning is as follows: In
collaborative learning, students create and maintain a shared knowledge of their issue through social interaction. This
assumes that students are aware of théhinking and those of their fellow group members and are communicating these
perspectives to one another. Students must interact metacognitively, in other words. According to earlier studies, social
contact connects to metacognition and supports effeetilearning. It fosters knowledge development, facilitates the
adoption of practical techniques, and raises students' understanding of their own and others' learning processes (Haataja et
al 2022).In computersupported collaborativéearning,there is growing academidnterestin multilayered interfacedesignto
enhance purposeful interactions in online learning. In online learning instruction, multilayered interactions that encourage
collaborative knowledge generation at individual and group levels haaen kemphasized. It has become possible to
investigate collaborative learning beyond a certain level of an individual by using concepts of group cognition andecollectiv
cognitive responsibility (Zhang et al 2022). When interpreted broadly, communicataniigeractiorenabling system that
works together. Participants interact with one another in a group setting through active collaborative learning and content
engagement, ideas, and technology. Students may become more engaged, improve knowledgecane dimlong peers,
mentors, instructors, and professional assistants, consult specialists, and regfitugdties dueto social media's accessibility
and usefulness (Alismaiel et al 2022).

The paper De et al (2022) developed regulators' online profile evaluations about asynchronous Computer Supported
Collaborativel earning(CSCLparticipants'applicationof SociallySharedand Individuatoriented MetacognitiveRegulation
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(SSMR). The paper Troussas et al (2023) proposes a system for recommending collaborative tasks to learners by utilizing
Weighted Sum Model (WSM) and an Artificial Neural Network (ANNg. paper Begum and Naga (2021) effects of
Collaborative Learning (CL) based on Information Technology (ICT) on acquiring integrating abilities and driving amon
college students studying English as a Second Language (ESL). The paper Zabolotna et déy@0p3) analytical
techniques that make it possible to monitor Computer Supported Collaborative Learning (CSCL) processes for a deepe
understanding as well as constructing instructional tools to promote regulation and Knowledge Construction (KQ)efhe pa
Béachtold et a[2023) focused on cooperative learning activities about group workgolidis to ascertain hownuch students'

past group work experiences, study habits, and learning styles influence these attitudes and beliefs. The paper provides
methodological, theoretical, and valuable recommendations to further social learning analytics research, tool development,
and implementation (Kaliisa et al 2022). The paper Lin et al (2022) examined connections between quality characteristics
three different forms of interactions, Information System (IS) success paradigm, and one example of a flipped classroom
measuring perceived learning and learning satisfaction with flipped courses. The paper Luo et al (2022) proposed that &
pleasant learning environmentight increase students' involvement in online learning and feelings of belonging. The article
Su and Zou (2022) developed on collaborative language learning contributed by educational technology has drawn more anc
more attention from students, teachers, drresearchers. Many studies have examined an effects of technelolggnced
collaborative learning on students' language learning also emotional health. The paper Zabolotna et al (2023) presented
students' opinions regarding group learning settings, tlveurses, group cohesiveness, and academic success as affected by
gamification.

2. Materialsand Methods
2.1. Developmentf a hypothesis

1 H1l:Peerinteractionsignificantlyaffectsactivecollaborativelearning.

H2:Teacheiconnectionhasa significantimpacton collaborative activelearning.
H3:Active,collaborativelearningis significantlyimpactedby socialpresence.
H4:Sociamediausehasanimportantimpacton active,collaborativelearning.

H5:Studentsinvolvementis stronglyimpactedby activecollaborativelearning.

H6:Learningperformances significantlyimpactedby studentengagement.
H7:Sociakspectsandstudents'participationare mediatedthroughactivecollaborativelearning.

1 H8:Activecollaborativelearning,socialaspectsandacademicsuccessre all mediatedby studentengagement.

= =4 =8 =8 -4 4

2.2.Researcldesign

Figure 1 shows a suggested framework, including social interactions, social media interactions, engaging learners ir
active, collaborative learning, interactions with classmates arathers, and other intervening factors. Learning outcomes
are dependent variables. Through mediation, a part of engagement and collaborative learning, the framework presents
variables that seek to study how social aspects affect students' learning perfoema

Interaction Student-
with Peers Instruc!or Social Presence Social Media Use
Interaction

Active
Collaborative
Learning

—

Students’
Engagement

N —

Students’
Learning
Performance

Figurel Study'sconceptuaframework.SourceTheauthors'composition.

Operationallyyariableswere describedashavingexplicitknowledgeandfollowing precisemeasurements:
1 Collaborative learning: pertains to circumstances in which studenjsidbactivities while each member uses
the other's resources and talents.
1 Presentin society:a psychologicdimit that a studentmayfeelis alternativestudents'currentconnection.
1 Student participation: impression about a student such as cosgainst interactions with peers and teachers
while learning.
|
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1 Participationof peers:enhancesactivelearningandinformation processinghroughinvolvement,discussionand
peer education.

1 Interaction with teachers: enhances ties between instructors stadients by enabling teachers to give feedback
to students and help them wittheir problems.

1 Social media use &n online applicationthat establishes an@xchangesnformation through movies,images,
and textual documents.

1 Learningperformance the modificationof potential andability to engagen conduct.

2.3. Instrumentationanddata collection

All areas were assessed using gdint Likert scale except social presence, spanning from strongly opposing to
supporting, which was evaluated using a Likert scale with seven points. The research method adopted was quantitative;
therefore, data were gathered using a survey questionnaire that examined features of this targeted population; numerous
demographic questions and interactive subjects with cleseded questions were included. There are 34 items in it since a
study has seven varisds. The survey's questions have been modified. 400 Igra University students received an online
questionnaire using a convenience sample method. There were 398 online questionnaires, and students from various fields
at Igra University in Karachi complet888.

Consequently, its sample size is 398. A sample size standard of 300 or more was suggested, according to a benchmai
The survey's questions were derived from those used in earlier research. The peer interaction and collaborative active
learning questins were developed from two studies. The first research included three modified peer interaction items, two
changed functional collaborative learning items, and the final two components of active collaborative learning and peer
engagement.

Three differentstudent engagementelated items and one social medialated item were all modified. While three
social media items, interactions between students and teachers, learning outcomes, four simseattor interaction
elements, and four learning performanéems were limited. Social presence inquiries. Four different components were
modified in total. The following four student engagementated factors were included: Participants' sefteem will not be
harmed by the information obtained for this studyhich is intended to accomplish its primary goal.

2.4. Subtopiditle

¢CKS a{draAradaort t O1F3S F2NJ {20Al ¢ {OASyOSa oL.a {
statistical techniques like frequencies. SMART PLS 3.2.3 program for structuadloegmodeling (SENPLS) is another
statistical approach employed in this work to analyze a route model's valid, convergent, and discriminant properties. It also
included a bootstrapping technique.

2.5. Subtopiditle

Table 1 analyses the responderagie groups, genders, and educational levels. According to the results, 39.4% of all
398 respondents are under 18, 52.3% are between the ages of 22 and 25, 7.0% are between the ages of 26 and 29, and ju
1.3% are over the age of 29. The gender breakdomorsgy 398 respondents was as follows: 63.3% were men, and 36.7%
were women. Additionally, each responder's educational background was scrutinized. According to respondents' academic
backgrounds, 69.8% were undergraduate students, 19.1% were graduates, @Wergpostgraduate students, and more
than 1.0% had degrees in various educational specialties.

Tablelw S & LJ2 priafife KN 898).

Demographidtems Percentile Frequency
Age
18¢21 395 158
22-25 52.4 209
26.29 7.1 29
Above29 14 6
Gender
Male 63.4 253
Female 36.8 147
Education
Undergraduate 69.9 279
Graduate 19.2 77
Postgraduate 10.2 41
Other 11 5
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3. Resultsand Discussion

Using the program Smart PLS 3.2.3, the study's data were examined. The recommeraiedtement and structural
model were tested using a research model SEM).

3.1 Subtopiditle

The evaluation model looks at the connection between measurements of latent variables. As stated, some tests were
conducted in this study using a model's validityd reliability. Convergent an discriminant validity of measurement models
do evaluate using Smart RBSAs shown in Table 2, Cronbach's alpha, composite reliability, and Average Variance Extracted
(AVE) are used to determine measured items' convergetitity. They are examining its internal survey questions using
Cronbach's alpha. When evaluating dependability, "composite reliability" with "AVE" determined that alpha should be more
significant than 0.7. Reliability should be greater than 0.7, accotditfte composite value.

Table2 Modelfor measurement.

Items ltemsLoadings / N2 Yy 0 | Averagevariance Composite
alpha extracted reliability
(AVE)
Activecollaborativelearning ACL1 0.825 0.835 0.669 0.890
ACL2 0.799
ACL3 0.829
ACL4 0.819
Sociapresence SP1 0.858 0.840 0.677 0.894
SP2 0.817
SP3 0.850
SP4 0.763
Studentinstructorinteraction Sli1 0.82 0.833 0.666 0.889
Sl2 0.849
Si3 0.823
Sl4 0.782
{ G dzR Bngdgemaent SE1 0.702 0.777 0.817 0.900
SE2 0.89
SE3 0.792
SE4 0.895
SE5 0.914
Sociamediause SMU1 0.900 0.819 0.735 0.893
SMU2 0.836
SMU3 0.836
Studentdearning SLP1 0.820 0.789 0.826 0.905
SLP2 0.827
SLP3 0.909
SLP4 0.910
Interactionwith peers IWP1 0.737 0.848 0.622 0.892
IWP2 0.832
IWP3 0.790
IWP4 0.788
IWP5 0.795

Additionally, advise that an AVE acceptance thresholcthbee significant than 0.5. As can been, this study has met
all three requirements. The product loading weights in corresponding latent variables were found to be larger than or equal
to 0.5. Additionally, two items related to student involvement, two things related to student learning outcomes, and also a
social media use item were eliminated throughout the analysis as shown in Figure 2, Figure 3, and Figure 4.

Crosdoadings, AVE, and TMT were utilized into look at discriminant validity after convergent validity. Each
construct's initial value should be bold, indicating a square root for that expression. When diagonal values in linked column
and rows outweigh nowliagonal values, thewre considered legitimate values. A latent variable's discriminant validity
assesses how different it is from other model variables. Validity for discrimination has been established, as showrBin Table
since nondiagonal values are lower than all. Thé&etastep is to look for croslwadings; Table 4 shows that constructs have
values of 0.85, 0.9, or below, demonstrating that they display their HTMT ratio and discriminant validity.
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3.2 Architecturaimodel

That component of SEM that connects latent factors is a structural model. The connection patterns between each
construct aredentified usinga structuralframework. Thebootstraptechniquecan beused to determine a structurahodel's
result. Each structurahodel and hypothesis are examined using a path coefficient iFSEMEbecause it emphasizes every
direct effects of independent variable on a dependent variable and uses a standardized regression coefficient. With 5000
subsamples, a bootstrapping approaeshs applied to assess the significance of connection coefficients. Thepatiicient
criteria state that a relationship is significant if as@lue is less than 0.01. Table 5 shows that since eveglue is less than
0.05, all social elements have avérable and substantial impact on active collaborative learning. Additionally, active
collaborative learning has an large also advantageous impact on student involvement a significant that favourable impact
about student's academic success. These inckhtieH2, H3, H4, H5, and H6 therefore approved. Every indirect impact of all
social elements on students' involvement has been investigated in Table 6, and it was discovered that active collaborative
teaching mediators this link to some extent. Accordingdeearch, if students learn through collaboration, interaction with
classmates and teachers, and social media, use boosts student engagement. H7 has therefore been approved. Additionally
the mediation impact of student participation has been studied. $hely shows that social presence, peer interaction,
teachercontact,socialmedia,and socialpresenceall indicatedgreater levelof activecollaborativelearning,which predicted

Table3 Disparatevalidity.

ACL WP

SE Sli SLP

SMU SP

ACL 0.818

IWP 0.691 0.789
SE 0.656 0.628
Sl 0.665 0.647
SLP 0.639 0.577
SMU 0.620 0.583
SP 0.660 0.663

0.905
0.540 0.816
0.661 0.511 0.909

0.501 0.518 0.451 0.858
0.589 0.694 0.531 0.564  0.82%

Table4 Heterotraitgmonotrait ratio (HTMT).

ACL WP

SE Sl SLP

SMU_ SP.

ACL
IWP 0.818
SE 0.810 0.775
SII 0.798 0.771
SLP 0.790 0.707
SMU 0.746 0.700
SP__ 0.786 0.785

0.672
0.843 0.631
0.629 0.626 0.560

0.728 0.831 0.653 0.678

greater student involvement and, ultimately, better student learning ontes.

Table5 Resultof path analysis.

Hypothesis Regressiormpath SRW Effecttype Remarks
H1 IWR>ACL 0.288*** Directeffect Supported
H2 SIF>ACL 0.241%** Directeffect Supported
H3 SR>ACL 0.175%** Directeffect Supported
H4 SMU>ACL 0.231%** Directeffect Supported
H5 ACE>SE 0.656*** Directeffect Supported
H6 SE>SLP 0.661*** Directeffect Supported

Table6 Resultof mediationanalysis.

Hypothesis Regressiorpath SRW Effecttype Remarks
H7a IWR>ACL>SE 0.189%** Indirecteffect Supported
H7b SI>ACE>SE 0.158*** Indirecteffect Supported
H7c SMU>ACE>SE 0.152%** Indirecteffect Supported
H7d SR>ACE>SE 0.115%** Indirecteffect Supported
H8a IWR>ACE>SE>SLP 0.125%** Indirecteffect Supported
H8b SIH>ACE>SE>SLP 0.105*** Indirecteffect Supported
H8c SP>ACE>SE>SLP 0.101%** Indirecteffect Supported
H8d SMU>ACE>SE>SLP 0.075%** Indirecteffect Supported



https://www.malque.pub/
https://www.malquepub.com/multiscience

4. Discussion

The proposed hypotheses were tested using SEM analysis, as was already establisliedulheupport a model
and assumptions proposed to explain how different variables relate. Figure 5 shows the hypotheses for six essential
constructs. The findings confirmed every hypothesis. Activated collaborative learning and peer interaction angichet
the first hypothesis. Theesults indicated a clear correlation between collaborate@&ning and peer interaction &¢0.287,p
0.01). They prompted the authors to conclude that peer interaction is encouraged by collaborative learning, knowledge
sharing, information exchange, also group discussions. Consistent results led researchers to conclude that student
collaboration and active learning promote interaction.
Students’

Learning
Performance

0.660%

i

Students’
Engagement

0.655*

i

Active
Collaborative
Learning

0.287***

e
o
&=
=]

2

| 0.174** 0.230**

. Student-
Interaction q s n
with Peers Instruc!or Social Presence Social Media Use
Interaction

Figure5 Resultof path analysis.

Additionally, a chance for peer connection aidka exchange fosters students is motivated to stay engaged
throughout the learning process through a sense of belonging in collaborative learning. The second hypothesis discusse
engagingn active, groudearningwhile interactingwith teachers Becausestudentsprioritize their interactionswith teachers
and strongly prefer active, collaborative learning and teacher contact were positively and significantly correlated lgg findin
(= 0.240, p 0.01). They suggested that facilitating interaction betweedents and instructors strengthens active
collaborative learning. The connection between social interaction and active, cooperative learning is a different hypothesis.
According to the findings, social interaction and engaged, collaborative Educatiordayersit A OF yGf & | yR FI @
0.174, p 0.01). The research concludes that students will engage in active learning more when the group's social presenc
improves. Social presence has been acknowledged as crucial in helping students engage laaacinge According to a
fourth hypothesis, social media usage and group learning are related. The study's results demonstrate a strong and positive
association that there is a positive correlation between Social media use and active collaborative |bau@ng positive
correlation (r = 0.230, p 0.01), and this improves performance.

Similar results suggest that social media may be used to promote collaboration and interaction among students. The
connection between active learning and collaborative invoieat is the subject of the sixth supposition. According to the
findings, collaborative learning and participation allow students to access more resources and information, which enhances
their academicsuccessthis demonstrates an encouraging and robusheection between thdl ¢ 2 0®55[p 0.01). Similar
conclusions were drawn from the data, which show that active learning raises students' levels of academic engagement. The
last theory discusses a relationship between learning performance and studewivénvent. The study results show a
substantial positive correlation between student involvement and learning outcomes (r = 0.660, p 0.01).

4.1. Analysiof mediation

The impacts of student engagement in active tedsarning involvement as mediators among different factors are
investigated. Every study first shows that active collaborative learning mediates engagement, social media use, interactions
between students and teachers, and online presence. According torégkearch, collaborative learning is an effective
teaching strategy since it motivates students to engage and collaborative. Students that actively collaborate during the
learning process have higher levels of engagement. The results show that studdmeimgot also mediates a relationship
between variables. Every outcome supports the mediation effect that was the subject of this investigation. They conclude
that critical factors influencing learning outcomes incorporate student participation and actilteborative learning.

5. Conclusions

This investigation aimed to examine haacial interactions and collaboratiVearning is impacted by social media use
and visibility, which involves students and ultimately improves their learning capacity. Everycredemuks up each
relationship in the predictive framework. The study's conclusions help us understand how university students learn, interact
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with their classmates and professors, and engage in collaborative learning and social p@sasocél media. However, the
findings suggest that peer group instruction is advantageous for pupilsisimzg provide higkcaliber results. Collaborative
learning for students develops solid thoughts, group ideas, conversations, and interactiondasimates. When students
interact with teachers, they get technical assistance and academic guidance, reflected in their behavior and work product in
the student workgroup. Faem-face cooperation is less successful than online collaboration.

Additionally, findings demonstrate a strong and advantageous relationship between student involvement and active,
collaborative learning. Students learning performance does eventually improve since, through group learning and
participation; they might havaccess tanore resources and data. Findings frahis study's investigation afooperation and
involvement also support the use of constructivist theory. The results demonstrate that involvement and cooperation
improve learning outcomes by including social variatfegroup discussions. The collaborative learning style encourages
students to actively participate in their Education to benefit their future careers. The study's findings confirm it dnlilesta
social elements as predictors of active collaborativenaay. Therefore, for enhanced generalizability of outcomes, sample
populations in future research should be drawn from various nations and areas. One restriction is the study's consideration
of social elements, such as the Influence of collaborative lagrthiat is active. Future research also considers other factors,
such as the social interaction of the instructors, various aspects of student involvement, use of learning outcomes as the
dependent variables.
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Abstract The researchers needed to figure out hemployees at least one or two schools and colleges in Urdaneta
Pangasinan share data with each other. The data were analysed ustaguelne, thematic analysis, weighted avers
mean, frequency and percentage analysis, and average weighted niieaas discovered that the bulk of the respons
are controlled who are between the ages of 18 and 38, are male in sex, work as part of the college of education
Accesdo HigherEducationinstitutions(HEI)andacces®or checktheir Faceboolkaccountsanywherefrom onceper dayto

three or more times per day. In the classifications of teaching and learning, current events and news, enterta
fitness, and love and family, the overwhelming majority of participants were driven by an interest iavimegr
information via their like.According to the findings of the research, the manner in which individuals share inforn
may be influenced by factors such as age, the kind of higher education received, the course group, and the ar
time spent wsing social mediaAs a tool for education and training, Facebook is by famtiost popular social networkini
site (SNS) to utilizeln addition, the respondents' top choices for contributing to the cooperation of instructors inc
the chatting function the feature that allows for the exchange of information, and the page featimespite of this,
ethical concerns were brought up about the usage of social networking sites.

Keywords:Informationsharing highereducation,SNSbehaviour,academianembers

1. Introduction

The use of social media by colleges and universities to increase their exposure to prospective students, increase
interactions between users (including prospective students, alumni, and donors), examine the effects of social media on
college marketing practices, and examine the types of marketing information are just a few recent social media marketing
studies that have focused on this topic (Lund and Wang 2020). Student success and learning are greatly aided in highe
education by iteraction and informatiomsharing patterns. These structures relate to the interactions and information
sharing that takes place between students and teachers in a variety of learning places, including conventional classroorr
settings, online learning endnments, and hybrid models that integrate both techniques (Battistelli et al 2019).

In addition to improving critical thinking abilities, knowledge retention, and overall academic achievement, effective
interaction and informatiorsharing patterns magontribute to the creation of a more engaging and collaborative learning
environment. Additionally, by creating possibilities for social and emotional development alongside academic success, these
students maygaina senseof supportandbelongingthrough patterns(Gebreyohangt al 2022).Thesharingof informationin
higher education aims to increase students and their families' access to and transparency of the higher education application
and admissions process. Colleges of higher learning may asslenit in making wise choices about their educational and
professional routes by offering accurate and current information (Beardsley et al 2019).

To guarantee that all students have equitable access to educational resources and possibilities, effecthagion
sharing in higher education necessitates cooperation between institutions, policymakers, and other consumer teachers. A
fascinating area of study for the academic community is how university students utilize social media to share knowledge.
Worldwide studies have been conducted to assess the level of student usage of social media and infeshweaiion
behaviors (Bashir et al 2021). The many ways that people and groups interact and exchange information within the higher
education system are refeed to as communication and informatiesharing patterns. Students, instructors, staff,
administrators, and other parties with interest in higher education, for example, communication and information exchange,
may fall under this category (Sun et al 20Zlhe present college students and instructors have grown dependent on social
media as a method of interaction since they were raised in a technologically advanced world that met their social needs
(Wong et al 2022).However, the investigations excluded legies and the kind of institution that would have marked a
boundary in students' informatiosharing behavior.

|
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Researchers, students, and administrators are drawn to the Internet of Things (IoT), a quickly developing educational
technology.In orderto ascertainif higher education institutions (HEIsqveprospectivecultures ofinteractionand sharingof
data, the chapter examines the possibilities and problems presented by the 10T (Ali 2021). The systematic review offers &
summary of empirical studies on the use of Al in online higher education. This review specifically looks at how Ad wperate
empirical research, the algorithms utilized in empirical research, and the results and implications that come from empirical
research (Ouyang et al 2022). Gasdi@lgado and Garcigefnalvo (2022) Introduced the Women into Science, Technology,
Engineeing and Mathematics (V6 TEM) model, which is the result of three years of research into approaches and plans for
enhancing the procedures of attracting, gaining entry to, guiding, and retaining women in STEM programs.

Abbas et al (2019) investigated theagband negative influences on students' brains, as well as how they influenced
their ability to communicate both happy and bad experiences with others. It is becoming more obvious that social
networking sites and the apps they provide university studemththuge advantages and threats and that their effects on
students' psychological adjustments or learning practices are not well known. Students may now submit material aimed at
external audiences or audiences other than the teacher, according to thdeaetinployed by information communication
technologies (ICTs). Since they are public and exist outside of the classroom, these audiences are referred to as genuir
audiences (Lynch et al 2022).

Alshehri and Cumming (2020) determined how Knowledge Manageifi@) among students and instructors in
higher education settings in Saudi Arabia is impacted by the inclusion of mobile devices. Two institutions conducted
interviews with instructors and students to learn more about the variables influencing the usagelite technology for
learning. Ozdamli and Cavus (2021) approach is selected in order to-deptin comments from college students on
knowledgesharing and related technologies in Northern Cyprus. Siktg studentsfrom the Computer Information Sysitas
department who were enrolled there during the 2042018 academic year make up the study group for the study. It has
been shown that students in the Department of computer information systems often utilize knowbkddgeng tools. The
usage of face maskim the context of COVHDO is discussed in this paper, along with an empirical investigation of
information-sharing habits on Twitter. People's knowledge and views, which are in turn impacted by the information at their
disposal, often have an impact oreliavioral changes, such as the usage of face masks. At the start of the-CODVID
epidemic, face masks were not advised for usage by the general population in the UK (Dai et al 2022).

Zhan et al (2022) examined the dilemma of supply chain participaatsng decisions under there are four different
information-sharing scenarios: total information sharing, forward information sharing, backward information sharing, and
non-information sharing. We refer to the impacts of strategy and agility, which ardymed by forecasting information, on
choices about wholesale prices and product quantities, in our model. (Gupta et al 2022) conducted a primary survey on the
adoption and usage of information and communications technology (ICT) by academicians inabtlgingemethodologies,
particularly in higher educational institutions in the Delhi National Capital Region. Liu et al (2022) designed a bleck chain
enabled safe dataharing architecture that can accommodate a distributed community of different staketslddéterward,
we turn the issue of data sharing into a challenge pertaining to machine learning by introducing a sort of federated learning
that protects users' privacy. Sharing the data model rather than disclosing the actual data is an effectivepveagdiothe
confidentiality of the information.

2. Materialsand Methods

In this section, we discuss the academic members' interaction and informsliaring patterns in higher education.
Collaboration, communication, and knowledge exchange are essentialeats of good learning outcomes and may be
promoted through effective interaction and informatiesharing patterns among academic members. Academic members
may communicate with one another via many different means, including-ttadace encounters, emaitonversations,
online debates, and collaborative platforms.

2.1.Populationand StudyLocation

Convenience sampling was the best choice since the researcher needed to quickly acquire the questionnaires from &
selection ofUrdaneta City's HEIs arder to collect data. Ircontrast, Slovin'$ormula took intoaccount thetype of institution
of higherlearning,the studygroup,andthe usepatternson socialmediato calculatethe samplesize.lt alsoincludedstepsto
(1) assess the respondentsiformation-sharing habits in the contexts of entertainment, health, education, and instruction,
and love and family news and current events; and (2) analyze the connection between the respondents and the information
sources. The other three HEIs were uleato participate, thus, the researcher decided to just take into account six of the
nine.

2.2.DataCollection

The researcher created the questionnaire that was used to collect the ddta.reliability of the set of questions was
evaluatedby a pilot test. The target demographiovaschosenat random,and 33 UrdanetaCity Universityprofessorswere
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chosen. They wereobligatedto respondto the questionnaire. Test for thedependabilitycoefficient, in particulaCronbach's

Alpha, which is a means to gauge a measuoensistency, was used in the Statistical Package for the Social Science (SPSS)
Program version 23.0 to determine an analysis of item dependability. The exam only needed to be administered once, and
the79 items' alpha coefficient was 0.959, demonstratadpquate dependability and consistencyhis demonstrates that

the survey questions were entirely suitable for the intended study.

2.3.Processingf Data

The use of social media by age, sex, course group, kind of higher education institution, and frequarstyasghe
frequency and percentag®rmula used, is théirst issuewith the profile. Theweighted mean method was used as stated for
the second issue of two, which concerned people's informasibaring habits in the health, family, love, news, andeuotr
events categories, entertainment and instruction, and education and instruction. Theqohre formula was used as
demonstrated to solve issue three, which associated the association among the participant's demographic infermation
sharing patterns mong several factors in the areas of teaching and learning, entertainment, news and current events,
fitness, and love and familyinally, the fourth issue was solved via theme analysis. The equation is written as:

i =802 1)

Whered? = Chisquaed

O-sobservedralue

"Gsexpectedvalue

The chisquare formula is used to assess if there is a significant difference between the observed distribution of
categorical dataand the distribution that would be predicted under the null hypothesis. The crucial value fromsg e
distribution with degrees of freedom equal to the number of categories minus one is compared to tsquelne test
statistic. The null hypothesis idisproved if the chéquare test result is higher than the threshold value, demonstrating a
substantial discrepancy between the observed and anticipated frequencies of the categorical variable.

3. Results

In this section, we discuss the findings of the infation sharing in higher education refers to the dissemination and
exchange of knowledge, data, research findings, and resources among individuals and groups within the academic
community. It encompasses the sharing of educational materials, researchispatigital content, and relevant information

that contributes to the learning, teaching, and research activities within higher education institutions.

Tablel TheProfilesof the Respondents.

% PROFILE f
Age 72 18¢38 116
23 3953 37
8 54¢72 13
Sex 53 Male 85
49 Female 78
CourseGroup 16 SocialScience 26
5 NaturalScience 7
22 FormalScience 35
Frequencyof Use 41 1¢3timesaday 66
33 4¢6timesaday 53
11 7¢9timesaday 17
19 Tentimesor more 31
Typeof Institution 85 Public 138
17 Private 27

3.1.Thew S & LJ2 yRRdBllgsii Q a

The number of male and female respondents is one of the profiles that can be observed in tablshbuld be
mentioned that 52%f the participants are men, whilihe other 48% are womenThis will allow it tdbe assumed that there
was a nearly distribution equally ofplies to thesexrelated questions during theourseof the distribution of the study. The
table also shows the type of higher education institution to which the participants involve iprdfies. It is evident that
the bulk of respondents, 84% belong to public higher education institutions, with the remaining 16% attending private HEIs.
Education, Formal Science, and Social Science had the highest percentages within the subject wétie @68, 21%, and
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15%, accordingly. This follows by engineering (12%), business (9%), health science (7%), and natural science (4%), in tl
order, with theremaining responders. Furthermore, jua%of the participants fromthe archiecture and desigrhumanities,

and media and communication course groups, as well as none from Public Ad, Transportation, Agriculture, and Nutrition,
were among the course categories that had the fewest responses.

Table2 Fivetypesof NB & LJ2 yiogmatio@sharingbehavior.

CATEGORIES POSTING SHARING LIKING
WM DE WM DE WM DE
Educatiorand 2.14 Sometimes 2.56 Often 2.61 Often
Instruction

Entertainment 1.89 Sometimes 2.22 Sometimes 2.44 Sometimes

Currentnewsand 2.03 Sometimes 2.32 Sometimes 2.53 Often

events

Health 2.08 Sometimes 2.44 Sometimes 2.66 Often

Loveand Family 2.07 Sometimes 2.35 Sometimes 257 Often

AWM 2.05 Sometimes 2.36 Sometimes 2.57 Often

3.2. FiveCategorie®f respondentsinformation-sharingbehavior

The outcomes ofhe way respondents shared information across all five classifications are shown in Table 2. It is
important to emphasize that appreciation a weighted average overall mean of 2.55 across all inforeetiong behaviors,
which is considered as often, whesrs sharing and publishing received weighted average overall means of 2.36 and 2.03,
accordingly, which are descriptive similar of occasionally. This implies that the majority of the participants liked the
categories on many different occasions, with theception of the entertainment category, which received a weighted
average of 2.43 and was classified as sometinidse majority of respondents preferred to just inform the public that they
enjoyed the piece without leaving a comment, according to the stias shown below. Education and teaching are often the
topics that respondents enjognd discuss thenost acros®very field. Following in decreasiogder are:wellness, family and
love, information about the world, and current event§he hypothesis thaparticipants prefer distributing posts rather than
liking and submitting on social media in all areas, especially in the fields of Education and Instruction (Eand I),nEgmértain
(ET), given all the information collected, would indicate that news amdent affairs, health, and love and family are
rejected.

Table3 Agerelateddifferencesin information-sharingbehavior.

Indicators Ageand Information Sharingbehavior
Eandl, Liking 11.75
Eandl, Sharing 5.14
Eandl, Posting 17.57
ET Liking 21.05
ET sharing 36.93
ET Posting 35.37
40 -
354 —T =
10
2
D 254
-
g 204 m
< 15+
&
é’no 4
54
0 T T T T T T
Eand!, Eandl, Eandl, ET, ET, ET,

Liking Sharing Posting Liking sharing Posting

Indicators

Figurel Agerelateddifferencesin information-sharingbehavior.
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3.3.Thew S & LJ2 yRe&tibnstipigeand SociaMedialnformation-SharingBehavior

The relationship between the two profileariables, age, and the respondent's shared information procedures, is
presented in figure 1 and Table 3. This shows that the respondents' inforrasttimting actions strongly correlate with their
age when submitting issues on Education and Instructioan@I), sharing, liking, and posting about Entertainment (ET),
sharing, liking, and posting about news and current events, liking, distributing, and submitting about health, and liking,
sharing, and posting about politics. Based on their age, people efify, share, and publish in five main categories.

Table4 Informationsharingand sexualbehavior.

Indicators Sexand Information Sharingbehavior
Eandl , Liking 2.64
Eandl , Sharing 5.95
Eandl , Posting 9.27

ET Liking 10.07

ET sharing 0.63

ET Posting 2.66

10 4

Sex and Information Sharing behavior

o T T T T T T
Eandl, Eandl, Eandl, ET,Liking ET,sharing ET, Posting
Liking Sharing Posting

Indicators

Figure2 Informationsharingand sexuabehavior.

3.4. RelationshimmongRespondentsSexualrientationand InformationSharingon SociaMedia

The association between the profile variable sex and respondents' informakiaring habitds seen in figure 2 and
table 4. These show a substantial relationship among the responders like behavior and their sex in favor of news and curren
events, entertainment, and healtfelated themes. But when it comes to enjoying themes about educationt@aching and
issues about love and family, sex does not seem to be significant. These show that issues relating to education and teachin
as well as love and family, are popular among the respondents, whether they are male or female.

Table5 HElandinformation-sharingbehaviorrelationships.

Indicators HEITypeand Information
Sharingbehavior

Eandl, Liking 22.04
Eandl, Sharing 19.47
Eandl, Posting 14.75
ET Liking 22.92
ET sharing 36.12
ET,Posting 23.87

3.5. Connectiorbetweenthe HEITypeand SociaMediaInformationSharingBehavior

I NBflFOGA2YaKALl 60SG6SSYy GKS LINBPFAES GFENRFO6ES FyR (&L)S
shown in figure 3 and table 5. Use networking websitestry in contact with friends, make new ones, or track down old
ones. However, other users have deeper motivations for frequenting the SNS, such as maintaining close ties with their
families. With these various perspectives the respondents' use of sociakedia platforms, it can be deduced that there is
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also variety in their use of social media platforms on a regular bdsis. table displayed the respondents' like behavior
across all categories, indicating a correlation between the ardpnts' frequent usage of their like behaviors and social
media.
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E 154
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Liking Sharing Posting Liking sharing Posting
Indicators

Figure3 Typeof HElandinformation-sharingbehaviorrelationships.

Table6 Sociamedia usagdrequencyandinformation sharingbehavior.

Indicators Social Media and
Information Sharing
behavior
Eandl , Liking 34.11
Eandl , Sharing 16.12
Eandl , Posting 27.96
ET Liking 32.62
ET sharing 23.55
ET,Posting 28.38
5
'g KLE
5 —
» 304
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Eandl, Eandl, Eandl, ET, ET, ET,

Liking Sharing Posting Liking sharing Posting
Indicators

Figure4 Relationshipamongsocialmediausagefrequencyandinformation-sharingbehavior.

3.6. Sociamediausagefrequencyandinformationsharingbehavior

The relationship between respondents' behavior in sharing information and the variable profile frequency of social
media usage is shown in figure 4 and table 6. The results shovththaespondents' frequency of visits may be attributed to
a number of factors. According to the Uses and Gratification Theory, people, organizations, and society utilize media in
various ways to meet their unique needs. These many user motivations persudigiduals to create an account in order to
fulfill their demands. However, other users have deeper motivations for frequenting the SNS, such as maintaining close ties
with their families. With thesevariousperspectives on theespondents' usef socid media platformsijt canbe deducedthat
there is also variety in their use of social media platforms on a regular basis.
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Table7 Issueswith utilizing SN$ teachingand education.

Issues Percentagg%)
Privacyand Security 15
Distraction 17
50 4
40 4
g
&30 —_
8
5
e
& 20 -
10
0 : : T -
Ethics Content Distraction Privacy and
reliability Security

Issues

Figure5 Problemswith utilizing SNSn teachingand education.
3.7.SN3ssues

The Social networking site use, notable Facebook, in the sphére of éducation and teaching is a topic that is covered ir
this article. The particulamotivations for using SNS are presented in figure 5 and table 7. According to the data, the
respondentstop concernswere ethics,whichaccountedfor 47%of the total. Nextin importancewere contentdependability
(30%), distraction (17%), and privacy aedurity (15%).

4, Conclusions

The majority of the participants are driven by a need to find information, as seen by their interests in news, news,
entertainment, health, family, and lovdnspiring quotes, phrases, and examples about the man's place iateonship are
more popular among the participants, who also expressed a preference for teaching strategies papers, beautiful location
images, governmentelated breaking news, healthy lifestyle articles, and appropriate exercise techniques. The patticipan
information-sharing habits are influenced by their age, kind of usage of social media often, higher education, and course
group. The participant's sex did not, however, influence their sharing information behavior in general, including sharing,
loving teaching and education, love and family issues, and publishing amusement articles. The most popular social
networking site (SNS) for education and teaching is social media. It allows quick data distribution, is accessible, encourage
participation, and ighe chosen medium for most students. Additionally, respondents preferred the chat tool, information
sharing feature, and page feature as features that might aid in teacher cooperation.
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Abstract This study assessed the economic (Ec), environmental (En), and social aspects (SA) of ecotourism (
Philippines inLobo (LO) and Batangas (BT). The Verde Island Passage, where LO is located, is said to be the hul
biodiversity on earth. Another characteristic of LO is the-g§@arold Malabrigo Lighthouse, which views Verde Isla
Tectona philippinensis tregsvhich grow in mountain ranges, are severely endangered in the Philippines. There a
fish sanctuaries, lovely beaches, and diving spots there.394 inhabitants of 18 barangays or local villages in the ec
regions (ETR), who were chosen by sfied-proportional random selection, provided their opinions. A sun
guestionnaire was used to acquire data for this descriptesearch. Results indicate that ET in L is socially, commerc
and ecologically acceptable. To ensure the viability ob¥er the long term, the local Lobo government (LLG) and
Tourist Sector(TS) should exercise continual caution in all aspects of development. Residents of the surround
should also be constantly looking for methods to safeguard the Eotvironnent (LE)and preserve its natural resource
which should take precedence above any financial advantages that industry, tourism, or other sectors may be
provide.

Keywords:economicaspectssustainablalevelopmentcommunityassessment.obo,socialaspect,ecotourism

1. Introduction

The Economic (Ec), Environmental (En), and Social Aspects (SA) of ET are represented as the Triple Bottom Line (Tl
Dueto its contributionto LocalEconomies (LE) and prosperity, tourione of the industrieswith the quickest growth rates
internationally. Additionally, this fast expansion has socioeconomic implications, including environmental issues that many
nations need to address. The most pressing problems are the tourism sector and the ecologicakharmda, particularly
in the natural regions that stand out for their delicate ecosystems and distinctive local cultural elements (Kaymaz Ex al 202
The significance of the tourist sector is shown by its contribution to employment and economic deeelopwer the last
few decades at a rising pace. Currently, it employs 292 million people globally, which equates to one in every ten employees
(Teeroovengadum 2019). Elite entrapment, Poor Management (PM), Nepotism (Ne), intimidation, the failure of Local
Participatory Processes (LPP), the removal of Donor Funding (DF), the removal of external support for capacity building, an
lower revenues as a result of the unfavorable Macroeconomic Environment (ME) are also linked to the socioeconomic issue:
the Mahenye ET project later encountered after 2000 (Mudzengi et al 2021). Confusion and problems in planning tours to
draw consumers and ensure customer satisfaction for ET have resulted from a need for more agreement on the nature of ET
and its activities. Becaudbese barriers could have been better planned and executed, they had a detrimental impact on
visitors' experiences. This deficiency necessitates a fresh study round to find the elements that boost visitor pleasure and
remove the ones that cause it (Thuy al 2020). These TBL advantages demonstrate how ndmased tourism can
significantly support endangered species conservation. They also show how recognizing individual decision heterogeneity
might improve the ability to optimize the features and costghis significant segment of the tourist business (Naidoo et al
2021).

The TBL, a theoretical framework for Corporate Social Responsibility (G#IR) up of economic, social, and
environmental sub dimensions, serves as the foundation for the theory (Shim et al 2021). The research Ahmad and Wonc
(2019) provided comprehensive and weighted sustainability metrics for Malaysia's food manufacturing Eketauticle
Acep et al (2019) demonstratedafcorporation prioritizes its external environment's interests in addition to its own financial
goals. As the first stage in the investigation of integrating the tigg#om-line approach to event evaluatioand the Big
Data produced by participants, Cortese et al (2019) devised a circular and participatory monitoring strategy that uses
technology to include all stakeholders.The article Gunesch(2020) philosophicallyconnected sustainability, the TBL,
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environmental communication, and slow and fast tourism. Commudged ET (CBET) is a locally driven natural resource
management based on the principles and actions of conservation (Mohd et al 2020). Travelussdh, literature and
lifestyle, and Sustainable Business Management (SBM) papers from the 1980s and 1990s were combined, contrasted, ar
studied fot Gunesch (2019). The research Wondirad et al (2020) utilized a qualitative research methodology te themin
benefits of two competing theories: NeBovernmental Organizations (NGOs) promote Sustainable Development (SD) or act
as agents of negolonialism. The article Ranijith (2021) explored the idea of responsible tourism as one of the finest ET
approachedor the present and the future. The research Rahman (2022) looked at how Malaysia's maritime protected areas
(MPAS) are affected by the rise of ET from an economic, environmental, and social perspective. The article Rao and Saksel
(2020) focused on the amy tourism ideas connected by the same underlying philosophy that encourages travel for a
purpose. The regional towns near the destinations take a good stance on environmental accounting. As a result, they coulc
participate in programs for ecological cemgation and accounting (Meera and Vinodan 2020). The research Newland et al
(2021) used the World Tourism Organization's (WTQO) Sustainability Indicators as a framework to investigate how athletic
events and ETompare. Thetudy Eshun and Tichaawa (201®&used on raising Eevelopment involvement to benefit the
nearby community. The article Mulyani et al (2021) examined cooperative governance in developing sustainable ET ir
Magelang Regency, Central Java province. The ESQ and tourist satisfactioiogin'EtBale Mountains National Park
(BMNP) were examined in (Aseres and Sira 2020). The study Poponi et al (2020) emphasized the critical function of hikin
guides as a powerful tool for spreading conservation messages to ET while advocating SD and adoggnvironmental
practices on the side of local populations.

2. Materialsand Methods

The descriptive design survey method is used in the current study. The faculty of a State University (SU) and
professionals in the Batangésurismindustry (BTIapproved theresearchersfjuestionnaire as theneans ofdata collection.
Thirty respondents from LO, BT, who are presently enrolled in school or engaged in Batangas City, participated in &
questionnaire pilot study. The reliability study of the collectedadproduced a satisfactory Cronbach's alpha value of.7875.

The actual data for the research was gathered from 18 BT (villages) in LO, which has a population of 25,393 and i
adjacent to ETegions.Threehundred ninetyfour participants tookthe testin its entirety. UsingSlovin's formula, theample
size (number of responders) was determined.

£=0] (1+0.520) 1)

Where the sample size is n, N is the population size, with a 95% confidence level and the assumption that about 50% o
the populationwill be trustworthy research participants. The stratifiptbportional random sample method was utilized to
guarantee representation from all 18 BT.

To analyze the survey data that was gathered, SPSS was employed. Each sort of respondent's propowionlatad.c
The results were rated on a scale of 21@9 (Strongly Disagree), 1:209 (Disagree), 2.58.49 (Agree), and 3.50.00
(Strongly Agree). The indices of ET's economic, environmental, and social effects were just fair. Male and female
respondents’ replies were compared using an independsaimples #est. Responses from respondents wivere separated
into groups depending on their age and educational background were examined usingnapANOVA.

3. Results

The number of responders and correspamgl % for each profile group are in Table 1. These results show that most
respondents are male, young (between the ages of 18 and 39), and high school graduates. A college degree might be mor
prevalent in LO, given that a small extension campus of a @ubiiversity offers a small selection of academic courses,
primarily in agriculture. People had to travel to Batangas City's colleges and institutions to pursue additional degree
programs.

The respondentstvaluation of the economic impact of ET in L is shown in Table 2. The most excellent average was that
Lobo Ecotourism (LET) increases the income of drivers and operators of transportation services. In contrast, the lowes
average was opening gift storesidaproviding livelihood initiatives supported by donations from tourists. Residents of LO
expressed excellent agreement with all claims or economic facts made to them, which was shown by their employing higher
than 3.50, with thehighest being that Lobo ETeates more incoméor thesepeople. The findings shothat the residents of
Lobo accept ecotourism development (ETD) due to the possibility of economic benefit. They view ET as a way to promote
their smalittown community and improve the standard of hgi for the locals.

The respondents' opinions on the environmental impacEdfin L arehown in Table 3. Residents of LO also established
a firm agreement with the environmental indicators, as demonstrated by a mean higher than 3.50. The most excealtent me
rating was given to the circumstances under which LET uses biodiversity as an attraction, whereas ecosystem preservatio
and the conservation of endangered species earned lower averages. According to the findings, ET is also being embraced by
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the peopleof LOto preserve theinaturalriches and maintain theienvironment. Dueo its abundant biodiversity, tequires
its population to be aware of and protective of the domain.

The respondents’ opinions on the social impact of ET in LO are shown in Table 4. A mean of greater than 3.50 indicate
that the people of LO highly agreed withl af the indicators offered to them to evaluate LET in terms of the social
component. They received the most excellent mean rating for promoting the sustainability of ET destinations via resident
engagement in programs and the lowest mean rating for comityyparticipation in planning and decisignaking.

According to the findings of the community evaluation, ET in LO is also very obviously accepted on a social level.
Residents of the community were not antagonistic to ET development since they were engaged and saw the potential social
advantages that camalong with the economic ones.

Tablel Respondentper CategoryNumber.
Profile Frequency Percent

Sex
Male (M) 206 52.3
Femalg(F) 188 47.7
Age
18-29yrsold 184 46.7
30-39yrsold 100 254
40-49yrsold 68 17.3
50-59yrsold 29 7.4
60yrsold andabove 13 33
Educational
Attainment(EA)
College(c) 127 32.2
Masters(M) 6 15
Elementary(E) 27 6.9
HighSchool(HS) 205 52.0
TechnicatVocational 29 7.4
(TechVoc)
Total 394 100.0
Table2 EconomidAspectof LET.
Indicators Mean
Developsnitiativesfor sustainindivelihoodsusing 3.55
donationsfrom tourists
Encouragethe openingof gift shops 354
With the influx oftourists, it increaseshe incomefor 3.68
driversand operatorsof transportationservices
Promotesto touristsa new lineup of goodsand 3.64
services
Improvesthe localeconomyby givingvisitorshousing 3.62
or other accommodations

Providesopportunitiesfor fundinginitiativesthat can 3.61
aidin the region'seconomicdevelopment.

Createsnore adaptablework circumstancedy starting  3.61
smallfirmsthat couldbenefitthe locals

Providegobsfor localsin industrieslike travelguidance 3.58
andlodging

Generatesnoretaxesfor the municipality 357
Createdhusinespportunitieswithin the municipality ~ 3.62

With an overall mean of 3.64, the respondents' comprehensive evaluation of LET is shown in Table 3. LO inhabitants
stronglyagreedwith all of the EFrelatedtopicsprovidedto them for assessmentThisdemonstrateshat the mostsignificant
community support for ET growth in LO. Ecotourism Sustainability (ETS) may be realized if this trend persists in the future.

Figure 2 displays the variations in the respondents' evaluations when grouped by Sexalde phigher than 0.05
indicaes no differences between male and female opinions on any element of LET at the.05 level of significance. In other
words, judgments made by men and women are similar, with the difference that males prioritize social and economic
concerns more than womennoenvironmental ones. The research does not support the null hypothesis, which states no
discernible difference in respondents' evaluations when grouped by Sex. However, it is encouraging that both genders
responded similarly and positively assessed thénEfease in LO. Of course, for ET to be viable, it must consider both sexes'
specific needs.
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Table3 LETConnectiorto the Environment.

Indicators

Mean

Maintainsthe ecosystem

Maintainsand preservedhe naturalresourcessiaadoptingstandard
normsandregulationssuchasrestrictionof fishingin protected
areasJittering, sandquarrying,andcoralreef damage

Ensurehat Lobo'snaturalresources|ike asits beachesandcoral
reefs,arenot in danger

Implementsplansor initiativesfor the municipality'scitizensand
visitors'effectivetrashmanagement

Deliversvisitorsa pleasantpeaceful,or energizingholiday
experiencawvithout endangeringhe environment

Promotesthe preservationof nature more broadlyandcontributes
to the conservatiorof the environment

It usesits flora, animals,andbiodiversityin generatto attract tourists
Contributegto the localcommunity'sefforts to safeguard
endangeredanimals
Providesnvironmentalinitiatives,includingtree-plantingcampaigns
andcleanupinitiatives

Encouragefocalsto adoptenvironmentallyfriendly products,such
aspaper bagsin placeof plastic

3.62

3.69

3.69

3.70

3.70

3.68

3.77
3.64

3.69

3.69

Table4 LET'SocialAspect.

Indicators

Mean

Includethe neighborhoodn the planningand decisioamakingprocess

It enhancegpeople'sfeelingsof pride and ownership

Supportdocalculture, cuisine,andrecreationaloptionsto createhealthier

communities

Promotesconsideratiorfor both visitorsandlocals

Createsa pleasantenvironmentfor guests
Increasedocals'andvisitors'awarenes®f the region'scultural,
socioeconomicandenvironmentalchallenges

CompositgC)

Promotedocalexperiencedy educatingpeopleabout sports,including

fishing,hiking,diving,andsnorkeling
Encourage®calexperiencedy teachingaboutthe geographical
characteristic®f the areaandthe people thatlive there.

promotesthe sustainabilityof tourist destinationsin the municipalityby
involvinglocalsin initiativeslike the creationof artificial coralreefsandthe
bantay-dagat(deputizedcoastguard)

It provideslocalswith the chanceto meetwith individualsfrom all cultural
backgrounds

3.52
3.70
3.63
3.62
3.69
3.61

3.64
3.60

3.61

3.74

3.62

[_Imale
[_IFemale

.
=)
1

Differences on the Assessments (Sex)
- - N N (2] (2]
(=) o o o o o
1 1 1 1 1 1

o
o
1

0.0

Economic Environmental Social

Figure2 Differencedn the Assessment&hen Groupedaccordingo Sex.
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When the respondentgatings are classified by age, the variances are shown in Figure 3-vidheepof.014 indicates
that there is a significant difference in the ratings of the economic component at the 0.05 level of significance when the
respondents are grouped according ige. Each age group's mean ratings showed that those over 50 had higher mean
ratings than peoplainder 50. In this case, it refuted the hypothesis that there is no noticediffierencein the respondents'
views on the economic aspect of ET in LO whenggd by age.
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Figure3 Agebasedgroupsshowdifferent resultson the assessments.

Given that those under 50 are more likely to quit LO and look for better career opportunities elsewhere, it becomes
reasonable that they would have fewer positive assemsts of ET's financial characteristics. The likelihood that someone
over 50 would live through their days in LO and be happy with the work opportunities there, including any potential
employment benefits ET may offer, is higher. Because they are alse g@tetffiect age to be more active in entrepreneurial
endeavors, younger people are beginning to worry that they may also tremendously profit from ET in the long term. ET
developers should address these concerns.

The evaluation of the environmental and so@abpects and the overall assessment stay the same noticeably when the
respondents are divided according to age on the extra dispense. This contradicts the claim that categorizing evaluations o
environmental and social factors by age reveal no discermilflerences. Environmental and social concerns have received
positive feedback from all age groups, which encourages the development of ET in LO since it should meet the demands c
the locals who are young, middéged, and old.

Figure 4 displays the vatians in the respondents' evaluations when sorted by educational level. There is no noticeable
difference in the respondents' assessments of any component of ET in LO when categorized according to educationa
attainment at the.05 level of significance sinall of the pvalues are greater than.05, supporting the null hypothesis. The
natives were aware that they had equal prospects for growth and were required to contribute equally to ET's sustainability

regardless of their level of education. People witktjan elementary education or little to no formal education will make up
the LET.
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Figure4 AssessmenbDifferenceDependingon EducationalAttainmentGrouping.
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4. Conclusions

The research's results, which are based on the opinions éé6d8 communities (BA) in Lo, convey the impression that
there is no issue with the growth of ecotourism in Lo, BAd Philippines (P). If this occurrence persisted for many years, ET
in the region would ultimately become viable. It would provide visitaith satisfying and good experiences and more
tremendous advantages for the residents and municipal government. The community and the government can supply the
facilities and services most visitors will need if ET in LO remains commercially successtill fdsource base will be
preserved, and tourism will go on if the environment and natural resources of the LO can be safeguarded and conserved. Ir
this instance, conclusions can only be formed if the respondents' information is reliable. The use efectassal rather
than longitudinal data, a limited number of variables and indicators for assessing those variables, and even the data
collecting tool are all limitations.
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AbstractThe parent's involvement is believed to have a big impact on the achievement of their children at home
school. The major datgathering technique for the present research, a survey questionnaire, was useddarch the
impact of parent involvement on students' completion of science learning assignments. The information acquire
the 204 parents of Grade 11 students participating in the academic track at Narra National High School i
Philippines andPalawan were analyzed using a mixadthod technique. According to the study's results, most of

parents are working, responsible, ftilne students, and competent in terms of their parenting styles, occupations,
levels of education. Parental paripation is highly extensive, and the majority of students can successfully averac
science learning assignments. The outcome also shows that parental participation levels are independent of t
parents' profiles and the number of learning adies that pupils have completed on those profiles. However,

amount of parental participation affects how many learning activities kids achieve.

Keywords:sciencdearningtasks parentalinvolvement,mixedtechnique

1. Introduction

Parenthood is a chi@nging endeavor. It demands everlasting love, patience devotion and to becoming a successful
one (Shipton and Guirguis 2019). Among their duties as parents, parents have the duty of guiding their children. The
responsibility to educate children and proeidhem with socialization opportunities falls equally on parents and the school.

It's generaknowledgethat the development ofchildren and theilachievement is vergignificant to parents (Gunderson et al
2018). Involvement of parents in the conventiomakthod of instruction delivery that has been standardized by the
Education Department is required sinG®VIBL9 has caused significant changes to the teackeagning process (Flack et al
2020). Facgo-face instruction is almost entirely replaced byliae instruction, making parents and other adult guardians
crucial to provide their kids with a higjuality education (Lewis et al 2017; Andrabi et al 2017). As they make substantial
efforts to provide their children with education, parents are increalirigading the charge in education (Alam 2021). As
schools and their students adapt to the new teaching and learning structure, parents are increasingly assisting them in a
variety of ways. Currently, parents must accompany their children to school targeturn in their children's modules and

other learning outputs as part of the Modular Distance Learning modality (Mesci and Schwartz 2017).

Many middle schoolstudentsthink that scienceandtechnologyare difficult disciplinesResearcherghat studyscience
education have stated that pupils still struggle to understand scientific ideas (Boonk et al 2018). When doing scientific
experiments and procedures, students sometimes contact their parents. Parents should be aware of the specific lessons tc
teachtheir children as a result of this situation since it demands a lot of time and attention.

Jeynes (2018) aimed to examine any connections between parental involvement in their children's educational
activities and their degree @fcademic performance. Faet al (2017) presented a highly practisaategy that may serve as
a guide for school leaders and managers in boosting parental participation and engagement in their respective schools. The
Dual Navigation Approach (DNA) model is the name given tadnisept. So et al (2022) explored whether three types of PI
at the school level for the betterment of education for all students, PI for the benefit of individual students, and Htto bu
social networks among parents (networking) relate to student achigent at the schoelevel and the learning environment
at the school. AntonyNewman (2019proposed that becausparents'choiceto send theirchildren to HBlwas not voluntary
but rather the result of an outside force, HBL's mechanism during the CiBndemic necessitates new understandings.
Liand Fischer (201 6ffered a methodicasynthesisof 40 qualitativeand quantitative studies on immigrant parentgarental
participation in Australia, Asia, Europe, and North America. Fernandez (Alonso(dt7ali@vestigated the connection that
exists between family networks and parental participation in their children's primary schools during those crucial formative



mailto:ritika.karnani@atlasuniversity.edu.in
https://orcid.org/0000-0002-7596-1784
https://doi.org/10.31893/multiscience.2023ss0211
http://crossmark.crossref.org/dialog/?doi=10.31893/multiscience.2023ss0211&domain=pdf
https://www.malque.pub/ojs/index.php/msj

years. (Gilbert et al 2017) investigatedthe connectionthat can be drawn between the many waysin which parentsare
involved in their children's lives at home and the levels of academic suttmessschildren experience.

StudyQuestions
The goabf this studywasto determinehow parentalparticipationaffectedhow well pupilslearnedsciencematerial.

It addressedhe followingissuesn particular:

1. Howwouldyoucharacterizehe parents'profile:
1 workingsituation;
1 Educationlevel,aswell asparentingstyle?
Howmucharethe respondentsparentsinvolvedwith them?
Howmanylearningassignmentslo studentsaccomplishon averagesachweek?
Isthere astrongconnectionbetweenthe parents‘characteristic&indtheir degreeof participationasparents?
Isthere a strongconnectionbetweena parent'sprofile andthe numberof tasksyoungstersdo for learning?
Doesthe amountof parentalparticipationsignificantlyaffectthe numberof learningactivitiesthat kidscomplete?
Howdoesparentalengagementffectkids'ability to completesciencdearningtasks?

Noogbkowh

2. Materialsand Methods

A mixed technique was used in this investigation. Data were gathered mostly via a questionnaire. The quantitative
LR NIA2Y OSYGSNBR 2y RSGSNXYAYAY3I GKS AYLI OG 2F LI NBydGl ¢
well as the linkamong the profile of the parents, the quantity of the amount of parental involvement, and successfully
performed educational assignments. For the qualitative portion of this research, however, "Focused Group Discussion (FGD
was employed to confirm the infmation offered in the structured interview".

2.1. Respondents

Parents of Grade 11 students from the four academic strands Humanities and Social Sciences (HUMMS), Accountin
Businesand Management{ABM),ScienceTechnologyEngineeringand Mathematics(STB), and GeneralAcademicStrand
(GAS) Participants were requested to take part in the research. There were a total of 204 respondents in total. They were
chosen with a 0.08nargin oferror usingSlovin's Formula. Sintleis research aims tascertain theparticipation ofparents in
its impact on students' completion of learning activities in Science, probability sampling was specifically employed in
combination with simple random sampling. To ensure that every potential responder had the sample sizéeisisigboowl
method, this gives each participant an equal chance of being selected.

2.2. Datatoolsand procedures

Before the Focused Group Discussion (FGD) and the distribution of the questionnaire, the respondents' permission
was requested. Respondents recalvguarantees that the data they would supply would be treated with the greatest
secrecyWhen theschool's parents received theimodules, thequestionnairewas administered at theametime. They were
informed that the questionnaire will have two (pmponents to it. The first section collected data on the profiles of the
parents, including their job situation, level of education, and parenting philosophy. The second section of the questionnaire
which examined parental involvement levels, includdteén items on a Hoint Likert scale with interpretations ranging
from 1 to 5, with a score ofcl.99 denoting "not involved," @.99 denoting "less involved,"¢3.99 denoting "somewhat
involved," 44.99 denoting "very involved," and 5.00 denoting higinlyolved. Before the questionnaire was given to the
respondents, it was administered to thirty parents of Grade 11 students who were not a part of the research sample to
confirm its validity. The questionnaire's dependability was investigated using Chuabegiability analysis. The Test's
Dependability and Validity were shown in this research by Cronbach's alpha, which was 0.72. To collect information for the
study's qualitative component, a structured interview was conducted. Following the respondepli€s, the researchers
recorded and transcript them. Standard procedures and health guidelines were followed during the execution of this
investigation.

2.3. DataAnalysis

TheStatistical packagr social sciencwvas usedo analyzequantitativedata. Theprofile of the respondents andhe
several learning activities completed by the students every week were described using frequency counts and percentages
We calculated the level of parental participation using the weighted mean. The association betwemmtber of learning
activities performed and the level of parental engagement was established using linear regression analysis, and the
relationship between the parent's profile and other factors was established using multiple regressions. On the @her sid
qualitative data were gathered and examined to identify themes based on each respondent's comments. To produce the
datarequiredfor the research Braunand Clarke'sthematic analysisvas employed.It then proceededto familiarizeitself
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Createpreliminarycodesfrom the data, explorethemes,investigatetopics,identify themes,andcreatethe report.
3. Resultsand discussion

The parents' job situation, level of education, and parenting style are all detailed in Table 1. As shown, 78 people, or
35%,hadfull-time jobs,while 21 people,or 10%, wergobless.67 of the parents,or 32% had completedtheir undergraduate
degrees, while just two, or 1%, had completed their master's degrees. 117 respondents, or 59%, described their parenting
style as authoritarian, while just 1% indicated they were uninvolved.

Tablel Parentaldemographicsncludeoccupation,education,and parentingphilosophy.

Frequency Percentage
EmploymentStatus
Unemployed 21 10%
Parttime 35 250%
Fulkime 81 35%
Seltemployed 71 35%
Total 209 100%
EducationaAttainment
CollegeUndergraduate 55 35%
CollegeGraduate 67 32%
Highschoolundergraduate 1 5
HighschoolGraduate 53 22%
Elementarygraduate 15 9
Didnot finishM.A. 9 5%
Total 291 110%
ParentingStyle
Permissive/Indulgent 48 27
Authoritative 117 59%
Neglectful/Uninvolved 2 1%
Authoritarian/Disciplinarian 45 23%
Total 212 100%

3.1.AnExtentof Parentallnvolvement

Thelevelof parentalparticipationis seenin Table2. Thecomposite mearof 4.21indicatesthat they were Very
Involved in completing their children's learniagtivities across all of the variables.

Table2 Parents'Involvementl_evels.

Parentalinvolvement Interpretation Weighted
Followthe developmentof my child'ssciencdearningassignments. Verylnvolved 4.21
Formy child'ssciencerequirementsandprojects,pleaseprovidethe essential§¢devicesyequired Verylnvolved 5.58
texts,andother schoolsupplies).

My childrenwill haveaccesdo the internet for educationalreasons. Verylnvolved 5.24
Discussny child'sfuture goalsandthe benefitsof a solid education. Verylnvolved 541
Iwantto encouragemy kid to readscientificbooksandother resourcesat home. Verylnvolved 2.10
APTAor homeroommeetingshouldbe attended. Verylnvolved 4.15
Helpmy childwith his/her sciencénomework. Verylnvolved 4.04
Beforesubmitting thelearningexercises| went throughanddouble-checkedmy child'sresponses. Verylnvolved 4.49
Spendime visitingthe schoolwhenthe instructorrequestsit and bewillingto completeany Verylnvolved 411
assignmentgjivenby the institution.

Rewardor encouragemy childfor putting out a decenteffort andfinishingthe learningactivities. Verylnvolved 451
Helpmy child identifywhat is challengingandwhat is simplein terms of complexity Verylnvolved 4.29
Encourageny childto communicateabouttheir emotionsandacademicstruggles. Verylnvolved 4.21
Askthe instructorsfor updateson my child'sgrowth on aregularbasis. Verylnvolved 4.11
Seta consistenttime andplacefor my childto do hisor her homeworkat home. Verylnvolved 4.15
AverageComposite Verylnvolved 4.21

3.1. TheNumberof LearningTasks<Completed

The average number of learning activities that each student completed is shown in Table 3. 5 out of 114, or 57%, of

them can successfulomplete 5 science learning assignments on average.
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Table3 Totalof completededucationalactivities.
Numberof Learning

Task<Completed Frequency Percentage
1 1 1%
2 5 3%
3 7 4%
4 32 14%
5 114 57%
6 45 21%
7 8 4%
Total 212 104%

3.2. CorrelatiorbetweenParentalCharacteristicand Involvementevels

The association between thgarents' profile and the number of involvement in their child's learning is shown in Table
4 to some extent. The-palues of 0.07, 0.67, and 0.85 weak higher than 0.05, thus we could not rule out the possibility
that there is no correlation between the parents' characteristics and their level of engagement. So, it can be claimlee that t
profile of the parents has no bearing on the extentpafrental involvement. Figure 1 and 2 shows the standard error and P
value of Correlation between Parental Characteristics and Involvement Levels respectively.

0.35 4

0.30 4

Standard error
o o o
- N N
(6] =) [¢]
1 1 1

0.10 4

0.05

0.00 T T T T

Intercept Ed Ei status Parenting style

Figurel Thestandarderror of CorrelationbetweenParentalCharacteristicand InvolvementLeels.

T T T T
Intercept Educational Emploument status  Parenting style
Attainment

Figure2 TheP-Valueof CorrelationbetweenParentalCharacteristicand InvolvementLevels.

Table4 Parentalinvolvementis significantlyrelatedto parentdemographics.

upper stderr p-value tstat lower coeff vif

educational 0.122 0.035 0.075 1.814 -0.00 0.058 1.22

attainment 195 56338 7402 6244 445 55304 8781
Intercept 4.315 0.181 1.672 20.00 2571 3.940
723 61254 E51 65 774 74195

parentingstyle 0.105 0.041 0.855 0.205 -0.04 0.101 1.02

2514 80371 4155 5143 812 03512 8065

Employment -0.04 0.032 0.205 -0.43 0.811 -0.02 1.02

Status 263 21791 5140 8452 3591 71705 8163
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3.3. Parentsprofilesandthe numberof learnedtaskscompletedhavea relationshipwith eachother.

The parent profile and the pupils' successfully compldesatning activities are significantly correlated, as shown in
Table 5. The palues were 4.51, 0.46, and 0.72, all of which were above 0.05 hence the statement "fail to reject the null
hypothesis" was prepared. This suggests that here is little or noioekttip among the parents' characteristics as well as
how well their children accomplish their academic work. It follows that the amount of learning activities that kids have done
is independent of the profile of their parents. Figure 3 shows the numbdearhed tasks and the standard error of the
parents' profiles, while Figure 4 shows the same information for the parents' profiles and the correspondilug P
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0.16
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Figure3 Thenumberof learnedtasksandthe standarderror of the parents'profiles.

0.4 T T T T
Intercept Educational Emploument status  Parenting style
Attainment

Figure4 Thenumberof learnedtasksandthe P-valueof the parents'profiles.

Table5 Parentalinvolvementis significantlyrelatedto parentdemographics.

lower coeff vif tstat upper p-value stderr

educational 0.152 2512 1.31 5.71 0.354 452 0.01
attainment 541 581 7581 4561 642 E05 3574
Intercept 4.215 2.562 10.6 2.93 0.31
065 961 E21 274 0181

parentingstyle -0.13 0.031 1.05 0.31 0.205 0.721 0.05
220 672 8165 9551 542 741 7654

Employment -0.15 -0.02 1.35 -0.5 0.091 0.451 0.04
Status 215 984 8132 4001 022 122 7295

4. Discussion

According to Table 6, there is a substantial correlation between parental participation and the quantity of learning
activities that kids successfully complete. Since there is insufficient information to establiskhéhaegree of parental
participationis connectedto how well the kids completetheir learningactivities,sincethe p-valueof 0.04is lessthan 0.05,
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we conclude that the null hypothesis must be rejected. Hence, it may be claimedhamount of parental participation
affects how many learning activities kids accomplish.

Parents'supportand participationin their children'seducationare essentiain the Philippinespresentlearningmodel,
as is seen from the parents' codaéplies. Parents' love and devotion may have an impact on their kids' academic
performance. When kids do well or get good marks in their classes, parents congratulate them. For them, they are how
parents might encourage their kids to complete each leargisgignment in the program. Parents often push their offspring
to do all homework and class work. The vast majority of parents who participated in the survey said that their guidance is
essential since their children are more likely to follow instructiand complete assignments when they are there. If parents
check in on their kids' homework progress, it may motivate them to finish and hand in their assignments on time. Parents
also said that they must constantly set aside time to watch the performancthef kids to see how effectively she
completes their tasks or discover the obstacles she experiences so that they may assist her in resolving such issues. Mol
importantly, parents' complete support is crucial for encouraging their children to studyparfdrm better. Parents who
responded also mentioned giving their kids access to the internet, technology, and money to help with their schooling.
Parents believe that moral support and encouragement are additional forms of help. Parents may assidiypdigitgying
complex concepts they do not understand. It was easier to complete the learning activities at home when parents shared
their knowledge and abilities with their children. Parents claim that other factors that might affect their child's success
include engaging in pareftéacher conferences, receiving calls from the instructors, and reading communications from the
school. They may use them to monitor their child's academic development and the status of Science learning assignment:
that have beeraccomplished.

Table6 Significantorrelationbetweenthe numberof learnedactivitiesperformedand parentalinvolvement.

lower tstat upper p-value stderr coeff
L;‘imge;aosfks 0.158 571 0.354 452 0.04 2.412
544 4561 642 E02 3544 551
Completed
Intercept 4.215 10.1 2.451 2.93 0.315 2.562
066 E21 812 274 181 961

5. Conclusions

The results of the research confirm that parents are significantly active in completing their children's science learning
activities, which is evidence that the level pérental participation in kids' learning affects the students' performance.
Students may finish an average of five Science learning assignments when parents are participating. Therefore, the level ¢
parental participation affects how well students do thecience homework. The level of parental participation, however, is
independent of the parents' profiles. The level of parental participation in their child's education or fulfilment of school
obligations was not necessarily impacted by the parentskbgeaunds. Therefore, this research suggests that parents must
play a significant role in their children's education. Therefore, whether there is a pandemic or not, the school should start
awareness programs to increase parental support for kids' educasamce this study only included students from the
Academic Track, further research is needed to discover the obstacles faced by students from other tracks or grade levels
while completing learning activities; this information might then be used as the faspolicy creation.
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Abstract Politics may be significantly impacted by how often people access Facebook news. Users' understant
comprehension opolitical topics may improvas a result obeing exposed to political headlines on Facebadhkich may
have an impact on how they feel and what they believe. Facebook users may be more inclined to have pa
opinions on political topics and engage in political activism if they often read political news on the social media p!
In this stidy, we examined the effects of Facebook network size, connections with public political actors, use fo
and political expression on political attitudes, protest, and participation. We did this by considering the Orier
Stimulus Reasoning Orieziiton Response (OSROR) framework for political engagement impacts into conside
According to data from Hong Kong's (HK) whole population, a city that has one of the highest rates of Facebook
globally, structural equation analyses were catrimut. Results indicated considering Facebook's size and connectic
influential political leaders had an impact on users' engagement in Facebook news, expression, and effectivenes
direct and indirect ways. Through political speech, Faceboaksrargely had indirect consequences. A discrimin
function analysis also revealed that the most important factors for separating Facebook users from nonusers wi
education, and exposure to online news. This research has consequences for paditiggEigns and groups trying !
enlist members on social media sites like Facebook.

Keywords:Facebookpolitics,participation,Facebooletwork size, OSROR

1. Introduction

Over the course of the last decade and a half, advances in informatioc@nchunication technology have had a
huge impact on the whole planet. For instance, the use of new media and technology has changedidhend political
conversation, communication techniques, and interpersonal connections. Researcherspéidimal sience, sociology,
communication and media, and international relations have examined various aspects of social media usage (Golan et a
2019). The Internet has made it possible for the general people to learn a great deal about political events, and it als
engages and inspires its users to take part in political activities offline. Participation in politics has become moremtepend
on the Internet. The advent of social media and the internet has fundamentally changed how sophisticated countries
communicae politically.

In addition to being accessible 24/7 on an egeowing number of channels with constant deadlines, tiesvs is now
being disseminated and consumed via digital networks througbafled intermediates, such as social networking sites like
Facebook (Ahmad et al 2019). Over 2 billion people use Facebook, making it one of the most widely used Internet
applications irthe lastten years.College students anesingit more and morein both their socialandacademidives,whichis
unprecedented.70 to 90Facebook users are college students or adlttheir first or second year. Users may update their
status, update their wall, remark, read their news feed, like, message, upload a picture, organize a group, play games
manage fan pages, createents, take notes, and communicate in groups on Facebook, among other functions (Karlsen and
Aalberg 2023)For young individuals to retatheir onlineidentities andgrow their social networks, Facebook hbscomean
essential tool. The demands for sddiateraction and the procedure of unorganized information on Facebook, however, can
havea detrimentalimpacton howwell pupilslearn.In other words,there isa changén how individuals read th@ews.More
and more individuals, especially the youngly on social media, most often Facebook, to read their daily news (Sterrett et al
2019). We are just starting to comprehend how these middlemen impact how people perceive the news and the veracity of
headlines, and thesshifts may have real repercuss®ron viewers of news and the function of news organizations in
democratic nations.

Politicsrelated news is a crucial component of the informatidraed on Facebook (Feng et al 2019). Consequently,
66% of Facebookusersaccessewson the platform, makingthe SocialNetworking Site (SNSh crucial conduit for news
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about current events. Users of SNSs haweider variety of friends than offline connections, which include both strong and
weak links. Recent research reveals that most friend lists are rather broad and that there is more dispute among buddies
than predicted, despite worries that algorithms ancetpropensity to be friends with others who have the same interests
restrict the variety of information that is displayed (Levy 2021). The circumstances of society are diverse in a nation that
upholds a democratic government. Political involvement is onthefdistinctive features of a democratic society. Political
involvement is the action of an individual or group of people to actively engage in political life, including, but nat tonite
either directly or indirectly choosing a state leader and inficiag governmental policies. Pubtic citizens engagement in
generalelectionsis one kindof political participation. The electionis the people'swish or will to bring abouta change for

the greater good via the selection of regional leaders,Rhhesident, and representatives for the people (Maulana 2022).

Rossini et al (2021) presented dysfunctional information sharing on Facebook and WhatsApp, focusing on two
explanatory variables: the frequency of political discussion and -@uatsgg visibiliy and possible solutionsjncluding
observing, witnessing, and enacting social corrections. The findings imply that dysfunctional communication is widespread,;
about a quarter of respondents reported spreading misleading data on Facebook and WhatsAspgialadjustments also
happen often. Bail et al (2020) combined nonpublic Twitter data concerning the Russian Internet Research Agency (IRA) wit
longitudinal information from late 2017 that characterized the opinions and online habits of 1,239 Repuélfidan
Democratic Twitter users. They do not find any evidence, using Bayesian regression tree models, that contaciasgbt$RA
during a ¥mo period significantly affected any of the six numerous metrics of political beliefs and behaviors. In the early
weeks of the national healthcare crisis, Gadarian et al (2021) looked at the health practices, beliefs, and policy parspective
of the American people on COVID. Between March 20 and 23, 2020, they created and administered an original
comprehensive survey to 3,000 American citizens to gather information on 38 healthrelated actions, preferred
governmental responses to COVIB, and pandemic concerns. Lutzke et al (2019) evaluated how two straightforward
interventions, each engaging thinkingcritically, affected people's assessments of the veracity of true and false weather
news on Facebook. Through a weased test, participants (n = 2,750) were given the option of reading a set of
recommendations for assessing online newseadingthe instructions andating theirvalue;a control group did noteceive
any guidance.

Ecker and An¢r019) evaluated individuals who identified with ledind rightwing political groups using hypothetical
situations depicting political misbehavior by respective organizations' leaders. The Continuous Influence Effect (CIE), whicl
occurs when false infonation persists in people's memories and inferences after it has been corrected, is a common
occurrence. Theitizencentric acceptability model was presented by Alarabiat é2@p1), and it was validated. By including
new elements discovered in pertinetiterature, the suggested model expands the model that was first developed on the
notion of deliberate conduct. 400 Facebook users in Jordan were surveyed, and the results were obtained using a randorr
sample method. The suggested method or possible oeaifig of certain views and how it may influence people's political
conduct, particularly in nomlectoral contexts. Ohme (2021) examined the impacts of social media use on attitudes
reinforcing while focusing odeportation following the refugee flow int&urope in the fall of 2015. It links this to political
involvement in refugeegelated events. The association between populist sentiments, devotion to democracy, and political
involvement was explored by Zaslove et al (2021). The paper uses data frotetherlands to demonstrate that people
with greater support for populism are more in favor of democracy, are not as inclined to demonstrate, are more in favor of
elections, and are more in favor of thoughtful involvement methods in politics.

2. Materialsand Methods

In this section, we present the Orientation Stimulus Reasoning Orientation Response (OSROR) paradigm. The initial
symbolizes a state of mind that exerts control over which stimuli are seen as important and which ones are not in their
original defnition in social psychology. These are often the variables that affect the amount and kind of media attention in
media studies. For instance, research has shown a connection between post materialist beliefs and earliersmedials
and greater media gosure, which may result in higher levels of political expression, information, and engagement. The S
can be represented by media exposure parameters using the OSROR design. The function and ability of the news to foster
politically engaged citizenry havong been a primary concern amongst political engagement experts due to keeping the
public informed about political and current affairs is the news media's fundamental responsibility. R has been added to the
fundamental OSROR structure consideraiyof the cognitive operations that relate the effects of stimulus (S) on later
cognition results. These involve the efforts made in ntimdelaborate” and "reflect” on information that has been received,
which is expressed via political discourSéhe secondD stands for cognitive outcome communicative orientations, crucial
preconditions for political involvement. Political efficacy is one of the most significant precursors since it has been a key
predictor of democratic involvement. This is because peoplelets in their capacity to engage in and affect politics have
been a primary prediction. Planned or actual conduct makes up the model's last element. Political involvement is the most
important metric in political interaction studies since normative madef democracy assume that citizens are actively
participating in thedemocratic process. Itsrucial to takento accountprotesting as alifferent behavior in thesetting of HK.

The theoretical model shown in Figure 1 served as the foundation for thigmizted pathways.
3
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The design's many elements may all theoretically havaranediate impact on engagement, as seen in Figure 1. For
instance, political and new®lated Facebook use médgad users down separate roads to political protest and involvement.
This is due to the fact that media coverage often offers the backgroundnaatdrial needed to support ensuing debates
aboutsocietaltopicslike politics,whichmight aswell promote involvement.Considering thenassivedata, it is predictedthat
this study on Facebook will have a similar indirect effect and a prediction ferplat

H1: The usage of Facebook for political discourse will attenuate the effect of Facebook news consumption on political
involvement and protest.

The OSROR approach is being tested for the first time in an Asian setting in this research. The gesemth Re
Question (RQ) is therefore posed since it would be wasteful to provide definitive hypotheses for each of the direct and
indirect approaches demonstrated in Figure 1:

FB news

F
conne:

B
ctions

Political
protest

Political
efficacy

Political |

participation

FB network
size

Figurel OSRORaradigmbasedconceptualstructure.

FB expression

RQ1: The degree to which Eedook's uses of efficacy (O), news (S), and expressiveness (R) moderate the connection
between involvement (R) and network features (O)?

Somepreliminarycluesmaybe providedby comparinguserswith non-users.Consequentlya subsequenRQis asked:

RQ2:Do Facebook users and nasers in HK have different statistics, political views, media use, and participation?

2.1. Dataset

The research institution connected with a university in HK carried out an online poll in July 2014. The rate of home
landline adoptionn HK was 99.95%, based on the most recent official figures. The most recent HK household telephone
directory was used to randomly seleghone numbers. The final two digits of unlisted addresses were changed to values
between 00 and 99. The desired papiant was chosen from each home using the most current birth approach. An overall
responserate of 35% was obtained usirtbe reactionrate 1from the American Associatiofor PublicOpinionResearch, with
a 3.4% rate of mistakes. Participants were all Gaesespeakingeitizens between the ages of 18nd 70.466 those polled,
or 57% of the study, use Facebook.

2.2. Networksizeof Facebook

The Facebook network encompasses far more than just individual profiles. It includes a vast ecosystem of people,
groups, eterprises, and organizations linked together by a virtual network of social connections. Facebook is a powerful
instrument for collaboration, information sharing, and communications on a scale never before seen because of its complex
web of relationships.n this investigation of the scale of the Facebook network, we explore the complicated web of
relationships that characterizes this universal platform. We look at its astounding user base, the variety of organizations t
thrive there, and the wideangirg effects of its evegrowing influence. We acquire insights into the transformational force
of social media in our linked society and the problems with its expansion by comprehending the breadth of the Facebook
network. According tahose polled, they haw the following numbers of Facebook friends: onel(D), two (103250), three
(251-500), four (5011000), and five (1,001 or more) (M = 3.12, SD = 2.05).

2.3.Relationshipsn Facebookvith prominentpoliticalfigures

Facebook relationships with prominemiolitical figures have changed the mechanics of political communication,
allowing politicians to communicate directly with voters and reach a bigger audience. Politicians carteraat with their
people more directly thanksto digital media, which allows them to go beyond conventionalbounds. Political actors may
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distribute theirideas in actualime and promotea feeling ofconnectedness and accessibility via official sites dreadcasts,

or participatory postings. However, thesels also bring up special issues that miostconsidered. Due to social media's
explosivegrowth, concerns havéeen expressed regardiipw theseplatforms may affecpolitical division,the propagation

of false information, and the possibility aefgorithmic biases. It is vital to analyze the structure of Facebook's relationships
with prominent political figures and comprehend the ramifications these connections have for democratic procedures and
the shaping of public opinion. When asked whethegytthad any of the following links on their Facebook page, respondents
answered either yes or no. (1) "Friend" or "Like" a political party; (2) "Friend" or "Like" a social or political a8jivist; (
"Friend" or "Like" a political analyst; and (4) "Friend" "bike" the district council participant, lawmaker, or another
representative of the authorities.

2.4.Newsconsumptioron Facebook

The capability of Facebook to customize the news feed depending on users' preferences and interests is one of its
main benefitsfor news consumption. Facebook's algorithms create a customized news feed that shows users stuff that is
relevant to their interests by examining user behavior, such as the sites they follow, the content they interact witheiand th
demographic data. Bynsuring that people are exposed to the news that appeals most to them, this tailored approach
improves user experiences while encouraging empowerment and involvement. In addition, Facebook's significance as ¢
platform for news consumption has been aidedits/extensive network of content creators, media outlets, and journalists.

The platform is a potent medium for circulating news material, letting publishers connect with a huge and varied audience.
Users may receive news items from numerous sources ahd gemprehensive grasp of complicated subjects thanks to the
democratization of news delivery, which has given birth to a rich tapestry of viewpoints and opinions. The amount of how
respondents use Facebook to keep up with politics and current affaissrmrmal day was reported as follows (M = 1.32, SD
=.75):zero(none),one (15 minutes),two (30minutes),three (45minutes),four (60 minutes),andfive (plus60 minutes).

2.5.Faceboolasa platform for onlineexpression

Facebook's strength as a medium fonline expression resides in its capacity to strengthen disadvantaged
populations, give voice to the unheard, and foster communication and mutual comprehension. Facebook provides a
welcomingatmosphere whergeople carexpresshemselvesjnteractwith others,and havemportant discussionsywhether
it's through expressing personal experiences, giving comments on current events, or showing creative talents. Facebook
struggles to create a welcoming and secure atmosphere while facilitating widespread gréimehs The platform has taken
proactive steps to protect user security and overall health by addressing probiechsiing erroneous data, hate speech,
and issues with privacy. Facebook keeps improving its rules and spending money on technologywithdisglse issues,
striking a careful balance between encouraging free speech and protecting its community. The participants showed how
frequently they express their personal political views and opinions, share others' political opinions and points ohview
Facebook, republish data collected from Facebook friends about politics and current events, and read about politics and
current events from news outlets outside of Facebook, with responses ranging from 1 (never), 2 (rarely), 3 (sometimes), anc
4 (often). An average of the responses was used to create a single scale (M = 2.63, SB.73)3,

2.6. Efficiencyin politics

Thetrust that someonehas in theircapacity tocomprehend politicaprocesses andontribute meaningfullyto themis
referred to as theircivic efficacy. It includes a feeling of assurance, sway, and involvement in influencing the political
environment. It is a crucial idea in democracies since it directly affects people's propensity to take part in polititeEsacti
like voting, havingolitical conversationsand standingup for what theybelievein. It is crucialto rememberthat a numberof
variables, includingocioeconomic condition, educational attainment, and historical context, may have an impact on political
effectivenessForinstance,marginalized groupsiay experiencetructuralobstacles thaunderminetheir confidence irtheir
own accord political effectiveness. Promoting inclusion and guaranteeing that everyone has equal access to meaningfu
political participation require recognizing and resolving these inequities. Replies to the two inquiries that examine internal
political effectiveness ranged from 1 (strongly disagree) to 5 (strongly agree). Both were modified, and Il lpiesess a
solid grasp of HK politics andreent events, making me wedjualified to engage in political activity there (M2:04, SD =.82;

r =52, p <.001).

2.7.Participationin politics

Political engagement may take many different forms, from more conventional ones like voting in contests amd joinin
party affiliations to more modern ones like taking part in internet activism and rallies or demonstrations. It includes both
individual and group endeavors, all of which support the vitality and inclusivity of democratic institutions. Political
engagemenhis important because it may give people power and enshedr opinions are heard. It enables citizens to voice
their concerns fight for their rights, and demandaccountabilityfrom electedleaders.Peoplemay influence governmental
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policy, encourage social change, and strive toward fulfitliregr aspirations for a better society by being involved in politics.
If the participant had done any of the following in the previous 12 months, they were asked to indicate it by answering 1
(yes) or 0 (no): (1) signing a statement about a social or political problem; (2) time spent giving to an ideological or social
cause; (3) attending an event or gathering for politics; (4) approaching a public representative; (5) making a donation to a
charty or social organization; or (6) going to a political gathering. Additionally, participants stated that they voted votes in
the 2012 federal legislative election. The total measure of political engagement (M = 2.47, SD = 2.38) was created from the
seven omponents.

Concerning their chance of attending a political rally during the next 12 months, participants gave answers ranging
from 1 (extremely unlikely) to 5 (very probable) (M = 3.32, SD = 2.32). We considered the population, interest in pdlitics, a
consumption of other news as statistically variable sources.Regulatingpolitical interest is essentialsince prior research
has shown that it acts as an influencing factor for political engagement.

3. Results

The research variables were all correlated, wipigetial out variation credited to the controlling factors (political
objectives, exposure in the media, and demography) to get the data ready for analysis. The partial relationship matrix was
created.Tablel presents a summary dfie generated matrix. Thiighest probability estimation was used to feed tmatrix
into the Mplus 7 application for modeling structural equations analysis.

Tablel Matric of PartialConnectivityof the Major StudyComponents.

1 2 3 4 5 6
Networksize -
Connections A 4xxx -
News WiVl A8 -
Expression 37 AT .60*** -
Efficacy 35%* .28*** 327+ .32+ -
Protest .33%* 29%* 297+ 297+ 37 -
Participation 247 AL .33+ .38+ .35%** 29%**

The research used the multiple fititeria technique to determine if the data matrix matched the theoretical model.
The Comparative Fit Index (CFI) and Tutksvis Index (TLI) cutoff values should be at least.95, and the Root Mean Square
Error of Approximation (RMSEA) and standardizedt Réean Square Residual (SRMR) scores would be below.06 and.08,
correspondingly. However, perhaps two other elements may affect how social media works. First, the impact of social media
usage is likely dependent on the user's political allegiance, as witdidate lies. Second, the impact of technological
advances may vary depending on the social media platform, given the various capabilities and customs connected with each
Even while Facebook is the most popular service, throughout the 2016 electiord patimerous other social media sites,
suchasTwitter, YouTubeand Reddi,shownin Figure2, were alsoutilizedto get political news. lisimportantto note that, in
all three waves, p <.001, Facebook users received political news through rsetwi@irks more often than users of solely
other social media sites.
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3.1. Examinatiorof the RespecifiedModeland FullModel

Theresults showed thathe complete model derived fronrigurel fulfilled the cutoff requirements properly:.2 (1) =
1.73, p =.18; CFIl = 2.00, TLI =.84, RMSEA =.05, SRMR =.02, even though the TLI and RMSEA values barely made the pro
threshold. The respecified modeling was evaluated by removing any insignificant pathsebetactors observed in the
entire model (p >.05) to see whether the fit could be made better. The respecified model demonstrated a good fit with the
following values. 2 (5) =5.17, p =.16; CFl = 2.00, TLI =.88, RMSEA =.03, SRMR =.02, and signéased indhe TLI and
RMSEA values shown in Figure 3.
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Relationshipswith public actors (f = .24,1 < .001) and network size f = .17, < .001) were connected to
Facebook usage for news and accounted for 28% of the variatmmording to an analysis of the immediate consequences
along every stage of the model. Relationships to the public sector and news influenced expression, explaining 39% of the
variation (f = .12, n< .001) and(f = .37, < .001), respectively.Network sizef = .12,/ < .001), newgf = .21,/ <
.05), and expressivenegs = .25, < .01) were related to political effectiveness, and together they accounted for 16% of
the variation.

In order to predict political protest, network sizef = .15,7 < .001), relationshipg = .11,7 < .05), phrasdf =
.11,n < .05), and efficacff = .26, < .001), were all taken into account. In contrast, connectins .26, ) < .001),
communicatiorff = .16, ) < .001), and effectiveness, whichexplained 26%of the variation, predicted political
engagemenf = .21,1 <.001). Results revealed that all factors had direct impacts on political involvement and protest, as
shown in Table 2, with the exception of using the use of Facebook for media and the donneetween political
engagement and the size of networks.

3.2. Examininghe indirectimpacts

The general and specific indirect effects that the factors had on one another are also shown in Table 2. The relative
significance of every impact as a percentageh& overall indirect impact may be accounted for by considering certain
indirect impacts. The results are in line with other research that used communication mediation models to examine if using
Facebook for news could be associated with political actiyitgtest, and political discourse (H1). They demonstrated that
the overwhelmingshareof all indirect impactswas accountedfor by the news (S)expression(R)route. & ¢ KoBtes from
the news(S) efficacyO)andnews(S) expressio(R)efficacy(O)werebotha A 3y A T A @dulisdhéedyaitd&n®nstratea
wide range of relevant pathways with respect to the degree to which Facebook uses for expression, news, and efficiency
would temper the relationship between network characteristics and engagementoitrast, the specific inadvertent
consequences for relationships on different paths roughly equally spread political involvement and protest. The scenario in
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question was the gender disparity in political engagement, which is seemyumer4. According to research on Facebook
political comments, female users between the ages of 20 and 60 were less likely than equivalent male users to participate in
political discussions on the social media platform.
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Figure4 A graphshowsthe numberof politicalremarksmadeon Faceboolky maleandfemaleusers, brokerdown by age.

Table2 Significancef News,Size and Relationship®n Faceboolon PoliticalEngagemenand Protests.

Political Protest Political Participation
Certaindigressiongrom the extent of the Faceboolnetwork
SizelhNewsIhExpres$hEfficacy A2 -
SizelhNewslhExpress .02* .04**
SizelhNewslHEfficacy - .02*
SizehEfficacy .08*** .06***
Directimpact 1R 21 xx*
Overallindirectimpact .05*** .03***
Certaindiversionroutesfrom Faceboolconnections
Relationship§bExpres$bEfficacy .02* .02*
Relationship§bExpress .02* .05**
Relationship§bNewslhExpresshEfficacy .02* .02*
Relationship§bNewsIHExpress .02* .04**x
Relationship§bNewsIhEfficacy .02* .02*
Directimpact 10%** 39k
Overallindirectimpact .09x*x N A
Specificdetoursfrom Faceboolnews
NewslhExpresdbEfficacy .03** .02**
NewsIhExpress .06* .09+
NewslHEfficacy .04* .03*
Directimpact - -
Overallindirectimpact 0% 13%*x

3.3. Facebookisersandnonusers

To determine the degree to which statistics, political opinions, media use, and political participation may separate
Facebook users and nonusers in HK (RQ2), a discriminant function analysis was car(R@2)utThe outcomes of the
discriminant evaluation and the descriptive statistics for the inputted variables are listed in Table 3. Wilks' lambda was
significant_ = .63, .2 = 201.07, p <.001, showing that the collection of factors may differentiate lestw the two
categories. All variables made a substantial contribution to the model, save maybe political attraction, political effidacy,
radio news usage. A closer look at the uniformed function parameters revealed the three most significant digtigguis
characteristics were age (.69), educatior0(32), and readingnline news ( 0.30). As a result, people who are young, more
educated, and more likely to read via the internet news are more likely to use Facebook. Figure 5 displays the findings for
Faebook users and nonusers.
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Table3 Statisticsfor Facebooland non-Faceboolusers together withthe resultsof the discriminatoryevaluation.

Nonuse User Comparativeevaluation
M SD M SD Performance Correlation Equality of
Coefficients Coefficients GroupMeans
(p-Value)
Politicalbeliefs
Efficacy 2.05 .96 2.15 91 .08 0.08 ns
Interest 2.15 2.05 211 2.01 .23 .04 ns
Engagement
Protest 121 245 155 2.26 .04 0.15 P<.02
Politicalparticipation 2.37 217 2.73 2.35 0.21 0.19 P<.002
Usageof media
TVnews 1.64 2.73 1.07 251 k] .26 P<.002
Radio 2.96 1.09 2.84 2.95 0.12 .08 ns
Newspaper 2.90 2.80 2.24 2.49 .09 .26 P<.002
Onlinenewspaper .90 1.49 2.00 1.62 0.30 0.50 P<.002
OnlineTVnews 45 112 .84 1.28 0.07 0.25 P<.002
Demographics
Age 4,74 117 3.32 1.29 .69 .82 P<.002
Education 4.27 181 5.83 1.65 0.32 0.61 P<.002
Income 3.90 2.50 5.16 2.38 0.16 0.36 P<.002
N 350 466
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Figure5 Usersand Nonusersf Facebook.

Despite the fact that protest and political involvement were both substantial discriminators, the function coefficients
for these factors were rather modest 0.12 and.03, respectively). According to categorization findings, the model correctly
predicted B®% of Facebook neasers and 75% of Facebook users.

4, Discussion

In a citystate that is semdemocratic and where more than 50% of the people use Facebook, this research looked at
how these factors would affect political involvement. These factors inclubdedsize of the Facebook network, connections
to prominent political figures, the use of Facebook for news, and the use of Facebook for opinion expression. For the
development of theories and an understanding of political interaction processes, the OS&f@Rhas two advantages.
First, the integrative model can assist in bringing together and integrating the numerous significant investigationsehat hav
shown correlations between variables that are frequently investigated topics that are often discusdedngaged in
separately, such as Internet usage and effectiveness and news and communication, into a complete and logical framework
Second, the method may provide light on the many avenues that could lead to political involvement. It is especially helpful
for analyzing SNSs like Facebook since it allows for the systematic placement and analysis of the many informational an
interactive advantages of these SNSs, together with the design of users' online communities. A deeper look at the
information revealghat 24% of Facebook users were connected to political and social activists. In contrast, the percentage
was just 10% for government employees and 17% for political organizations and commentators on political issues. The fac
that activists tend to be moreonnected is reasonable, given that they are often better at utilizing social media to further
their causes and gain influence.

3
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The OSROR model reveals not only direct effects but also significant intermediary functions of news asskexpr
routes. Additional connections equate with greater political power and significant knowledge, providing opportunities for
direct connection, which may increase political effectiveness and encourage involvement. The main behavioral difference is
that Facebook users amore inclined to participatén politics and demonstrations thamonusers. Therare special features
on social networking sites that are particularly helpful for connecting with others and organizing group activities, which in
turn credes additional chances for political activity. As a result, the findings suggest that there may be a "participation
divide" becausehere may befewer opportunities for Facebook useis engage irpolitics. Thesare, ofcourse, merely early
data; whetheror not this is the case must be confirmed by larger, lortgem investigations. There is a reason for the hope
that the absence of participation may eventually be minimized via the slow process of a generational shift, considering that
Facebook use in Hikas been steadily growing and that future Facebook users from the present younger demographic are
predicted.

5. Conclusions

The usage of Facebook news has been shown to have a complicated and multidimensional impact on political beliefs
and engagement. WhilBacebook gives users a place to obtain a varietyewfs items and participati political debates, its
effect on people's political opinions and actions is impacted by a number of different elements. Examining the factors that
most clearly separate Facebk users from nonusers revealed some information on a potential setsvad digital divide.
Given that these people tend to be early adopters of new technology, it may not come as a huge surprise that Facebook
users are often richer, younger, and moreokviedgeable. This research has a number of shortcomings that shouldtbd.
First, more Facebook features could possibly contribute to the OSROR model. In future research, increased network
heterogeneity, for instance, might add another variable to thstfO and provide a wider variety of information and debate.
Second, this study's focus is just on Facebook use. Although It is one of the most widely used social networking sites in HI
users also communicate via WeChat and WhatsApp. Despite these diesylthis research adds significantly by employing
the OSROR model to explain the processes behind various Facebook usages for political involvement and protest. Futur
studies should take into account and review the system's key characteristics, theratevdas benefits and consequences
using algorithms instead of seeing one platform having significant influence as Facebook or similar online social cgnnections
which might potentially influence decisions regarding utilization with generic measures.
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Abstractin this research, Nigeria's Aku@wo Axis public transportation system (PTS) passenger satisfaction is eval
It was required becaus® SNIi I Ay bAISNAFY dzNBlFy OSyGNBaQ ¢Sk {1 NI
products, and services to move freely. Meanwhile, the significance of public transportation resides in the basic trn
accessibility and mobility are nessary for both economic development and the effective and efficient flow of prod
andservicedn citiesof manydevelopingnations.Therewasdiscoveredo be twelve busservicesTogatherthe necessary
data at the terminals (Akure and Owo Park), tlesearch used questionnaires and field observation. Passengers ¢
two terminals were given one hundred and twelve (112) questionnaif&tandard deviation and weighted mean we
used as descriptive tools. Also utilized to provide descriptive statistes gap analysis. The results showed t
passengers were dissatisfied with the drivers' skills, the vehicle's condition, overloading and over speeding, the
attitudes, the drivers' adherence to traffic laws and orders, and the cost of the trip.

Keywords:expectedservice perceivedservice PTSpassengers

1. Introduction

Public transportation (PT) is any form of transportation that is accessible to the general public and is run by either
public or private organizations. Buses, trains, subwaysydrand ferries are a few examples of PT. An important function is
PT for many individuals depends on it to obtain to and from positions such as work, school, the doctor, and others. In
addition, since it lessens congestion in traffic and releases greexghgases, it is an environmentally friendly substitute for
using individual vehicles. According to the area they provide, transit systems come in a variety of sizes and levels o
sophistication Despitesomecitieshavefewer alternatives; someaavesubstaitial networksof buses trains,and subwaysPT
is crucial for offering populations cesffective, reliable, and secure transportation solutions. Many times, governmental
organizations, suchsmunicipalor regionaltransit authorities,run PTS. Aa substitute,institutions may beun by individuals
under government contracts. Government subsidies, taxes, and cost collections are just a few of the sources of funding
available for PTS (Leng and Corman 2020). The way various people perceive and etigégeirviravel experience is
referred to as the passenger viewpoint. That may involve things like their attitudes, expectations, and feelings about the
means oftransportation,the lodgings, andhe wholetrip experience. Many other thingsuch as indidual preferences, past
experiences, and the caliber of the travel experience, have an impact on passengers' perspectives. For transportation
providers and travel agencies to match the demands and expectations of their consumers, it is essential to enchfireh
viewpoint of passengers. Detailed agreements outline how transit providers and authorities should interact. The operational,
financial,andtechnologicaktandards thabperators haveo conformto, aswell asthe consequences afon-complianceare
outlined in the contracts (Canitez et al 2019).

The Chinese government has implemented several changes in recent years to improve the availability of PT and
effectively promote PTS. To enhance service and attract new customers, analyzing the manys fefRiFemight reveal the
areas where it performs poorly. Therefore, the ability of the PTS to draw in and keep passengers is a key factor in
determining its success. One of the most crucial metrics for assessing the state of urban PT is the qualisenfidbe
provided (Zhang et al 2019). PTS has made a lot of improvements with the introduction of information technologies.
However, the fact that numerous disruptions and uncertainty are one of the technique's biggest challenges. A new
framework model foloT-based PT is offered for bett@oordinated transfer solutions that incorporate the scheduling issues
of shared taxis, buses, and subways. Utilizing periodic patterns to anticipate transport flow for the study of passenger and
traffic flow, mining is dered (Luo et al 2019). The review procedure often involves getting input from passengers via
guestionnairesjnterviews, focus groups,or online discussionforums. It entails taking into accountseveralvariablesthat
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have an immediate influence on the happingssacticality, and efficiency of travelers. Determining how much it costs to use

PT inproportion to the income levels of the users and the perceived value they get from the service, taking into account
things like ticket costs, tariff schedules, and any applicable discounts. Assessing the connectedness of the transportatior
network overalland the ease with which passengers may switch between various forms of transportation, such as buses,
trains, and other connecting services, to guarantee smooth trips (Liu et al 2021). Evaluation of a PTS from the perbpective o
passengers refers to evalilag how well the system meets the requirements and expectations of the passengers who use it
to get from one point to another. The evaluation can involve various aspects of the transportation system, including its
accessibility, reliability, affordabilifysafety, convenience, and comfort. The assessment may cover a range of transpertation
related factors, such as the system's efficiency of use, dependability, expense, security, simplicity, and pleasurealChen et
2021). Sazu and Jahan 2022 determine@ythwere sound, adaptable, and diverse enough to be used ircityig
transportation systems. The framework will enable system management in a centralized way, enabling far more effective
transit among cities. Big data analytics methodologies may be utitzguovide information for practical decisiemaking

and policy development to address the issues posed by the problems of increasing traffic congestion on the roadways.
Guillermoet al (2022)examineda structurefor modellinginformation gathered fronPT was developed.oconnectdataand

enable the gathering of geographical information while traveling, the Tiger Graph system was employed, and Django Pythor
was used as the web framework for the (geographic insight website 2020).

The main engine of a nian's economy is PT. Instead of counting the number of individuals who drive private
automobiles, the actual indicator of a nation's growth is the proportion of people who use PT. Shen et al (2021) provided to
share China's experience with PT control ameévpntion efforts to advance worldwide adaptation to COMED During all
nations around the globe begin manufacturing, it will be especially crucial to prevent and manage illness when using public
transit. Aparicio et al (2021) utilized trip information txtensively investigate evolving urban mobility dynamics within
multimodal PTS. It blends quantitative perspectives with improvements in machine learning. The presenfl@@pitiemic
has caused changes to urban mobility patterns in the city of Lisddnwhthese changes are being thoroughly tracked using a
similar method. Cedar (2021) provided an effort to depict the potential, logistics, and means of mobility for metropolitan
areas. The inefficiency of utilizing private cars makes the case that intime f when autonomous and electric vehicles are
developed, PCs will not be able to compete with the potential of urban transportation networks. Grahn et al (2021)
presented a strategy for informing such policy using a dligen manner that specificallgxamines the relationship
between TNCs and bus transit in Pittsburgh. Due to a lack eletrgd data, transportation network companies (TNCs) offer
mobility services that invisibly influence travel habits. Their interactions with other forms of tramsiportmay directly
affect society, necessitating the implementation of the proper policies. Porru et al (2020) provided insight into the
application of smart transportation solutions distinct in rural and urban settings. The region's transportation sgstems
under pressure to adapt innovative strategies as a consequence of moving demographics in outlying locations. The use of lo
technology has been demonstrated to be a beneficial solution to the movement problems in rural regions and has given rise
to the idea of smart land. Yan et al (2019) provided the reactions of users to a suggested integrated transit system. They
performed a largesample survey to gather information on both revealed preference and asserted preference, and then they
fitted an RPSP Kbrid logarithmanalysis taarrive at the primary factors influencing thehoiceof commuting mode. Owais et
al (2021) integrated the bus and subway systems inéongle, interconnected transit network to provide a workable solution
to the design issue foa subsurface section. The consistent and -demandoriented criterion for the design tries to
improve the connectedness of the whole transportation system. According to predetermined demand node pairings, the
metro lines are constructed to minimize pasger transfers through the transportation network.

2. StudyArea

The AkureOwo expressway connects the western and northern regions of the nation and is a particularly active
federal route as a consequence. The road was among the kinds of highways buiBdromto Illesha in 1965 as pavement
dressed, and it underwent its last significant interventions through Ak in 1998. In 1978, it was transformed into
asphaltic concrete. The road's Owdure segment begins at the lkare intersection in Owo and andsat place. It is now
clear why the road is in such fantastic shape because this stretch has just undergone extensive restoration. However, base
on the FGNRSDT study from 2010, it was found that culverts, drains, and bridges are all suffering firegndegrnees of
scouring and siltation and would need a variety of repairs and upkeep, such as painting and cleaning of bridge bearings
joints, and weep holes. Based on Akure to Owo, 51 km separates the two cities. lluabo, Ogbese, USO, and Emure are tt
principal cities along the axis. Bephdo Park in Akure and Post Office Park in Owo are two of the significant parks
mentioned in the axis. The location of the Ak«®&o is seen on the geographical map below.

3. ResearchMethodology

Due to the average and gerie structure of the statistical data types, the study is explanatory. Both primary and
secondary sources were employed to get the data. The demographics being studied are the people that use the PT along the
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AkureOwo axis in Nigeria's Ondo State. Passengers who routinely travelled along the axis were givedesgigneatl
questionnare to complete to gather primary data. The National Union of Road Transport Workers, which coordinates the
AkureOwo axis, provided the daily movement records that were used to calculate the study's sample size. According to the
records, there are at leagourteen minibuses that run back and forth along the axis, each of which can accommodate 14
passengers. The number of passengers, which came to 112, was divided by the number of minibuses that run every day
However, throughout the investigation, bothrrdom and purposeful approaches to sampling were employed. To guarantee
that only passengers who had travelled around AkOreo were polled, a purposeful sampling technique was required. The
randomized procedure was chosen to guarantee thapaiticipantshad thesame chance to be sampled for thidy.A gap
analysis was used to examine the information that was gathered for the study. Comparing expectations and perceptions of
quality services was done using gap analysis. The idea behind gap analysisas the difference between expected and
perceived services (ES and PS) increases, quality will be viewed as becoming steadily less than desirable. When Expec
Service (ES) and Perceived Service (PS) are identical, quality is good. Likewise, whes tB&nsPS and PES, quality will
become increasingly satisfactory as the PS > ES gap widens. To examine the purpose of this investigation, the weighte
average measurements of the expected service (ES) and the perceived service (PS) were coatrdstedap analysis
depending on the weighted mean amounts has been carried out. In addition, the significance of standard deviation in the
research of vision is such that one is unable to overstate. The standard deviation, a measurement that revealgetud a
variable's significance, is important for figuring out if survey respondents are heterogeneous or homogeneous. The period or
range given follows has been selected to represent the respondents' perceptions of heterogeneity or homogeneity.
Maximum Al Ol O - Edouatl Ol
Interval = number of range (1)

.
Interval = - @)

Interval=0.8

Theamount ofpleasurethat participants evaluated wiliffer divided into intervalswith each interval equal to 0.®r
each separate variable, which translates to the following:

Translationof the RatingSystem

2.60¢ 3.39:Thepassengers neither satisfiednor dissatisfied.

1.80¢ 2.59: Thepassengers dissatisfied.

4.20¢ 5.00: Thepassengers heavilysatisfied.

1.00; 1.79: ThePassengeis highlydissatisfied.
e. 3.40¢4.19:ThePassengeissatisfied.

In addition,

2.60¢ 3.39:Theserviceisgood.

1.80¢ 2.59: Theserviceisfair.

4.20¢ 5.00:Theserviceisexcellent.

1.00; 1.79: Theserviceis Poor.

3.40¢ 4.19:Theserviceis verygood.

oo o

Pooop

The standard deviation of 0.8 is justified because respondent perceptions are homogeneous if the standard deviation
in the study is less than 0.8, but heterogeneous if the standard deviatioreisttidy is greater than 0.8.

4. Resultsand Discussion®f Findings

In order to determine the optimum outcome, we looked at factors including socioeconomic status of passengers,
frequency of travel, cost, and identify the heterogeneity and homogeneity of consumers' perceptions of transportation,
number of passengers, secei quality, and techniques for enhancing public transportation.

4.1. SocialEconomicharacteristicef Passengers

Thedatain Tablel provided insighinto the socioeconomienakeupof the study's samplef passengersSex,age,and
level of education are among the factors taken into account. 33.9% of travelers were female and 66.1% of passengers
remained male, according to their sex. This demonstrates that men make up the bulk of the travelers along th@wdure
route. This maye due to the fact that gendespecific differences in women's mobility and travel activities exist. Gender
specific differences in female movement and travel behaviors exist. In this area, there are discernible gender differences in
travel behavior thatmay be attributed to a variety of circumstances, including age, financial level, society perspective, time,
distance, family size, etc. In terms of marital status, there were 27.7% of single people, 48.2% of married people, 17.9% o
divorcedpeople,and 6.3%of widowed people. Accordingto the researchabove, most of the travelerswere married. This
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suggests that married individuals visit the region more often than persons in other marital status categories. This may be
because marriedndividuals must travel about to take advantage of opportunities to satisfy their daily needs and support
GKSANI K2dzaSK2f R !y |ylfeara 2F GKS GNX@gStSNARQ | 3Sa NBG
are among the categories &0 and 40; 18.8% are between the ages of 40 and 50; and 8.9% are over the age of 50. All
indications point to the bulk of passengers being in the 30 tyddér age range. This suggests that people in this age group
have a significant impact on their sehrdor employment. This is a working age group that is active and capable of
overcoming the intricate difficulties presented by the surroundings. Based on the passengers' educational backgrounds, it
was clear that most of them had college degrees. Thisestgghat the users of the PTS along the AkDwo axis were
informed enough to share their degree of satisfaction. While most of them expressed the opinion that PT in the region is
more affordable than other forms of transportation along the axis, whiokosirages people to use it. A majority of the
travelers on the Akur@wo route were merchants, next to students, professionals, and artisans, according to their
employment status.

Tablel Socieeconomicstatusof responders.

SocialEconomicCharacteristics Percent Frequency

Student 22.3 25
Trader 40.2 45
OccupatiorStatus Professional/artisan 22.3 25
Civilservant 22.3 17

Total 100 112
20-30 27.7 31
AgeStatus 3040 44.6 50
40-50 18.8 21
50andAbove 8.9 10

Total 100.0 122
Sex Female 33.9 38
Male 66.1 74

Total 100 112
No FormalEducation 8.9 10
EducatiorStatus Primaryschool 271.7 31
Secondangchool 18.8 21
Tertiaryabove40-50 44.6 50

Total 100 112

4.2. Theregularity of the journey,the costof travel,and an explanationfor usingPTalong AkureOwoRoad

Accordingto the frequency ofpassenger travel anovement along theAkureOwo road, 13.4%f them did nottravel
along the route regularly, 35.7% sometimes, and 50.9% often. These suggest that the vast majority ofénggrasalong
the axis travel often and, as a result, have a thorough understanding of the route. A majority of the respondents (54.5%),
K26 SOSNE | aaSNISR GKIFIG GKS SELISyasS 2F | GNALI NI y3IShe TNR
cost of travel, and an explanation for using PT along Akure Owo Road.

4.3. Theimpression®f travelersregardingpublictransportservicesuchasheterogeneityor homogeneity

The analysis of standard deviation may be utilized to identify the heterogeaeiy homogeneity of consumers'
perceptions oftransportation. Oneapproach for figuring@pproximate measurements of dispersion that informs us about the
range of a variable's value is the average deviation. According to this model, each people's opiai@pedfic service are
different or heterogeneous if the average variation is greater than the gap. In similar veins, all participants' percafpdions
specific service are comparable or homogeneous if the standard deviation is smaller than the gegmalfsés and
representation of the passenger' perceptions of the PTS are shown in Figure 2 below. According to the descriptive analysi
shown in Figure 2 below, all services, except safety, have standard deviation values for service quality and passenge
satisfaction that are larger than 0.8. One of the distinctive features of transportation as a derived demand is that passenger
felt differently or heterogeneously about the services given when the standard deviation was more than 0.8. Given that
passengesafety is seen as crucial in comparison to all other services, it follows that passengers felt similarly about safety if
the standard deviation of safety is smaller than 0.8. The passengers' perspective and the state of safety service are
comparable.
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Figurel Theregularityof the journey,the costof travel,andan explanationfor usingP TalongAkureOwo Road.
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Figure2 Servicequality and passengesatisfactiondescriptiveanalysis.

4.4.PassengebatisfactiorLeveland PublicBusServiceQualityalongthe Route

The analysis and representation of the degree of passenger satisfaction and the caliber of the bus transportation
service throughout the route are shown in Figure 3 below. According to the gap analysis shown in figore, assengers
were dissatisfied with the skill of drivers, the state of the car, overloaded and over speeding, the drivers' demeanor, the
drivers' adherence to traffic laws and orders, and the cost of the trip.
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Figure3 GapAnalysiof PassengeBatisfactiorand ServiceQuality.
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4.5. Methodsof ImprovingPT

The opinions of the passengers on how to enhance the functioning of PT along theoflaiexis are shown in Table
2 below. According to the analysis, 49.1% of the passengersiraeaded driver training, 19.6% supported following traffic
laws and orders, 17.9% advocated routine vehicle maintenance, and 13.4% suggested lowering transportation costs anc
improving relationships between drivers and passengers. According to the iratestigthe majority of passengers believed
that educating drivers would enhance PT in the study region. The foregoing was supported by the observation that well
informed and educated PT drivers will go a long way toward lowering the number of accidantaké place on the road.

Table2 Precisioroutcomeswith different techniques.

SIN Waysof Improving Public Percentage Frequency
Transport
1 Compliancevith Road 19.6 22
SafetyRulesandOrders
2 Others 134 15
3 RegulaMaintenanceof 17.9 20
Vehicle
4 Trainingof Drivers 49.1 55

5. Conclusions

The majority of the passengers agreed that training the drivers, followed by compliance with road safety rules and
order, will improve the public transport system in the study ar€his study carefully assessed the passengers' satisfaction
with the public transport system in the Aku@wo Axis, Nigeria. The results showed that the price of public buses is less
expensive than other vehicles. The results also showed that passengegsthe AkureOwo axis were dissatisfied with the
following service indicators: driver competence, vehicle condition, dependability, overloading and excessive speeds, and
driver altitude, adherence to traffic laws and order, and cost per journey. The &edead Safety Corps (FRSC), educational
institutions that specialize in transport management, and the National Union of Road Transport Workers (NURTW) should
work together to conduct periodic training, tests, and seminal for public bus drivers to adthegssues. This will boost
their efficiency and dependability as well as their ability to interact politely with passengers while going about their dail
business. Before a public bus is permitted to be utilized for public usage, notably for transpopiassengers, FRSC shall
control and inspect its conditions. This will minimize any unnecessary delays that can happen from a car breaking down ir
transportation. Similar to what was said above, the FRSC's efforts to control bus loading and speeding feed t
strengthened. As a result, there will be fewer accidents on the road. The FRSC should monitor drivers' adherence to traffic
laws and instructions to prevent accidents on our roads. It should be mentioned that certain FRSC officers have been knowr
to accept payments from drivers who break safety regulations. The people (passengers) should be given more authority via ¢
whistleblowing strategy by reporting such instances to the head of operations and@mntiption authorities to checkmate
this. This wll advance the sector's return to sanity and create a society devoid of accidents. A scientific technique for
calculating the cost of transportation per trip should be developed by the public and private partners, including therranspo
research institutio. This will put a stop to the nation's notoriously persistent transportation expense rise.
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Abstract Thisresearch examines the hypothesis that criminal activity has increased behavior among knowledgeabl:
people in Lagos state, Nigeria, in response to the unequal employment opportunities in the public sector. The tool t
used for the purpose of datcollection was the questionnaire. Through the use of techniques including simple ra
sampling and sophisticated sampling, 1900 individuals overall and four geographical regions were selected accordi
Statistical Package for the Social Sciereeslyzed the acquired data. According to the study, uneven access to
prospects is a key factor contributing to the rise in juvenile delinquency in Lagos. The study's findings indicate
disparity in hiring practices for open positions in ttr@ader public sector is the cause of the rise in criminal activity an
educated Nigerians in Lagos. Consequently, the report recommends that the hiring process in various governmen
follows legal procedures and that a supportive business cliretepromotes small and mediussized firms be created.

Keywords:;job opportunity, criminalbehavior,unemployment.educatedyouth, education

1. Introduction

The rates of property crime and violent crime normally rise with age throughout adolescence, thesichighest
point during the latter years of teenage hood, and then begin to fall after that point. This overarching trend was fastl noti
by Quetelet in the late 18th century and continues to be consistent with both the official arrest rates andlfthepsrted
offense rates today (Steffensmeier et al 2020). Thecagme characteristic is one of the correlations in criminology that has
received the most attention and research. Even though it has received less attention, the connection betweeimgenubl
criminal behavior is just as intriguing. More than two thirds of the males who were arrested in the year 1993 had not
completed their high school education. Sedporting and arrest statistics show striking disparities across educational
categories regarding rates of both property crime and violent crime (Weaver et al 2019).

Adolescence is a time when delinquent conduct is frequent, and a lot of it includes infractions like small theft and
underage drinking. Which authorities may easily ignore ambse longterm impact is minimal. But teenagers are also
engaged in significant delinquency, which may have unfavorable effects. Society's response to juvenile misbehavior migh
differ and lean more toward rehabilitation or punishment (Carter 2019). &léte 1990s, for example, moral panics about
teenagers acting as violent super predators and toogkcrime measures were prevalent. Educational institutions and
companies established an emphasis on handling risks and aderance stance toward lawiolating conduct during this
time, paralleling the punitive change in criminal justice policy (Hullenaar 2021).

Whenthere is a higherlevel of employment, thereis a proportionatereduction inthe availability ofacceptablgargets
since individuals havéewer opportunities to snip.The leading cause of a rise in crime is unemployment, especially long
term unemployment that lasts for an extended period across an economy. There will be fewer chances for legitimate work if
the unemployment rate rises, andere will be more criminal activity since jobless individuals find it more affordable to
engage in illicit activities.The eradication of human pleasure in countless spaces and the widespreadetongmpact it
has on society is both caused by unemploytn@gkassem et al 2019).

In addition, several studies have shown a connection between unemployment, criminal activity, and other forms of
social dysfunction in Nigeria and other nations. For instance, researchers discovered a connection between the overall
percentage of unemployment and the number of possibilities and motivations for criminal activity. Additionally, the study
found that a higher unemployment rate is positively correlated with an increase in property offenses (Lee 2018). The paper
(Javdani2019) aims to (a) advanceby conductinga systematicreview of social scienceliterature with a focus on peer
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reviewed studies about education, psychology, and juvenile justice; (b) develop an approach for evaluating the efficiency of
schools law enforcement training courses; and (c) develop a framework for evaluating the performance of school police
departments.

The study Cameron et al (2018) provides a comprehensive evaluation of quantitative research on the same subject.
The information that has been accumulated as a consequence of these quantitative investigations being carried out in a
variety of nations is dpersed and incomplete. To provide evide#@sed recommendations to educate policymakers,
services, and future research, reviews and synthesis of the previously conducted research are required.

Based on earlier studies in Iran, the study examines theblatween crime and unemployment. It compiles findings
from 20 researches on the connection between unemployment and crime using-ametgsis methods. It has been utilized
to explain the diversity in study results to employ categorized studies and coalexdtiables in the shape of moderators. In
times before and after 2006, the moderator of various periods examined the impact of unemployment on crime (Mir
Mohamad Tabar and Noghani (2019). The study Britto (2022) makes usedeptm individuallevel dat that links
employment paths, criminal histories, and welfare registries for the whole population of male workers in Brazil to examine
the effects of job loss on crime and the mitigating function of unemployment benefits. Workers laid off in large numbers
have a 23% higher chance of committing a crime on average than their sons who live with them. The study estimates how &
worker's lack of employment will affect criminal behavior. The study (Bennett and Ouazad 2020) constructs each employee's
history of jd segregation, unemployment, and criminality using a matched empleggroyee continuous data set on
joblessness, criminal activity, and taxes for all citizens of Denmark. The article’'s main concern is displaced workers: high
ranking employees who getith off. The paper (Hazra 2020) proposed a linear regression model with -parekcted
standard errors is used since there is evidence of both heteroscedasticity andsegigmal dependency. According to the
finding of the study Parida (2023), the gowsrent of Punjab should take measures to reduce levels of unemployment and
population density while also working to increase the number of remittances that are invested in industrialization and social
infrastructure. This would help bring about a drop imtnal activity.

The study (Jawadi 2021) shows a strong relationship between unemployment and crime inarfable time
varying VAR framework, taking into account both violent and-viotent crimes through the identification of four shocks:
joblessnass and output, migration anxiety, and crime shocks. According to the paper Wajim (2020), a lack of economic
possibilities encouragegungpeopleto participatein racialstrife andillegalactslike theft andarmed robbery. Theresearch
suggests that thgovernment increase employment possibilities and industries so that young unemployed may also benefit
and help satisfy their immediate requirements. The paper significantly reduces ethnic strife and youth unemployment
related criminal activity.

The rest 6 the essay is available here, the suggested approach is explained in Section 2, the results are presented in
Section 3, discussion is discussed in section 4 and the paper is concluded in Section 5.

2. Materialsand Methods

In this section, we discuss in dédtabout assessing the relationship between employment opportunities and criminal
tendenciesof educatedyouth. Foreducatedadolescentsin particular,alackof work prospectsmay causedissatisfactiorand
despair. When people put in the time and effdd get an education but have trouble finding a job that suits them, it may
make them feel despondent. Some people may turn to criminal activity to escape this dissatisfaction to satisfy their social o
financial requirements.

Even with education, there mastill be a gap between the abilities that educated young possess and what the labor
market requires. Despite holding a degree, there may be underemployment or unemployment if there is a large skills
mismatch. This mismatch's frustration might lead to emn$ of discontent and desperation, which could increase the
likelihood of being involved in illegal activities.

2.1.Studyarea

Lagos Statéslocated in thesouthwest ofNigeria. It had boundaries with tHegunstatein the northeastand eastand
the west with the People's Democratic RepublicB¥nin. Lagos has a total area of 3,577 sqkélameters, ofwhich lagoons
and creeks occupy 787 square kilometers. From an administrative standpoint, it is divided into five divisions comprising 20
Local Government &as. The commercial center of Nigeria has traditionally been regarded as the state of Lagos. This study
focused on four areas of Lagos where youth unemployment and criminal activities are prevalent. The study's participant
audience for this study consistf all educated teenagers between the ages of 25 and above who are unemployed (or
underemployed) and who reside in the specified areas.

2.2. Samplingechnique

With intention, a straightforward random sampling approach was adopted. Using the sample that wiasetided
method, four Lagosareaswhere juvenile criminality has been extensivelypublicizedwere selected.ln comparison,1,019
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individuals were chosen from the chosen locations using simple sampling. The characteristics used include age, educational
level, and employment status.

2.3. Datacollection

Primary as well asecondary sources of data were used in the investigation. A-sextfonal survey study approach
served as the main source. The study tool utilized to gather data submitted by the people who participated was a structured
questionnaire. Three experiencedsearch assistants helped with the questionnaire administration. The additional sources
include earlier scholarly work, statutes and legal documents, news articles, and internet resources. The difficulties of
unemployment, uneven work prospects, atige pervasiveness of crime in Nigerian communities were clearly understood by
evaluating these sources.

2.4.Dataanalysis

This study's approach to data analysis focused on a combination of descriptive and inferential techniques. Statistical
Packages for Social Sates (SPSS) was implemented to test manch impact an uncorrelated variabt@s on an associated
variable, and simple percentages, as well as frequency measurements, were used to analyze the demographic data of the
people who participated and responsesatihg to the goal of the study.

2.5. EthicalConsideration

It has become essential for social scientists to respect ethical principles while doing research. Research ethics
consequently set boundaries for this study. As a result, participation in this studyoptemal. The permission of the
respondents was requested, and they were all given sufficient information regarding participating in the research as well as
the objective(s) of the investigation. These enabled students to comprehend the consequencesr afitblvement and
their freedom to leave the research if they choose.

Additionally, the information’'s confidentiality and anonymity were ensured. The questionnaire that was employed
was not designed in any way to include questions that may identifydéetities of the people who responded or be able to
be traced to any othem. Additionally, theesearcher had no access to thespondentspersonal information. As a result, all
data gathered was anonymous. Additionally, respondents received a prdahasehe information they supplied would be
kept private and only be utilized for this research project and, maybe, it's publishing.

3. Results

The outcomes of the main data acquired via the used questionnaires are presented and analyzed in this part. One
thousand nine hundred questionnaires were distributed, and 1792 were returned and filled out. The 1792 returned surveys
were the focus of the study and debate. The even distribution of respondents' demographics is shown in Table 1. Figure 1
shows the respondgs' perceptions of creating employment in the country distributed. It is clear that 38% of responders
were female, and 62% were men. Additionally, 24% of respondents were between the ages of 26 and 30, 38% were betweer
the ages of 31 and 35, and 21% wértween the ages of 36 and 40. This implies that most responders were between the
ages of 31 and 35.

Tablel Resultsof NB & LJ2 ypRréeptidripfgbb creation.

Factors Value (%)
VeryHigh 16
High 21
Moderate 38
Low 19
VeryLow 6

In addition, 56% ofpeople were widows or widowers, and 50% were single. Additionally, 32% had a university
bachelor's or higher degree. Additionally, 36% of people were underemployed, and 68% were jobless. These findings shov
that single, educated, and jobless responderdmprised most of the sample.

Table 2 displays respondents' perceptions on the degree of employment creation in the government sector (at the level of
the federal, state, and municipal governments). Figure 2 shows the allocation of participants' percepti@uial
opportunity in the civil service employment procedure. The findings suggest that 38% of respondents believed that
generating jobs in public service was moderate, while 16% and 21% said it was very high and high, respectively. Meanwhile
19% and &0 believed it was low or very low. These findings indicate that the vast majority of those polled believed the
degree of job creation in the civil service was around average. In other words, it is neither high nor low.
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Figurel Responénts' Perceptionsf creatingemployment inthe CountryDistributed.

Table2 Resultf NS & LJ2 ypRerEeptidbripf@qualopportunities.

Factors Value(%)
StronglyDisagree 42
SomewhatDisagree 36
Neither Agreenor Disagree 22
SomewhatAgree 2
StronglyAgree 1
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Figure2 Allocationof participants'perceptionsof equalopportunity in the civil serviceem ploymentprocedure.

The respondents' impressions of equal opportunity throughout the recruiting process for the Nigerian public service
areshownin Table2. Accordingo the data, 22%of respondents areinsure,43%of individuals completelgisagreeand 38%
of individuals are somewhat skeptical that there are no equal opportunities in the hiring process. According to the results,
most respomlents said that Lagos State's competent Nigerians did not face an equal opportunity to compete for available
posts in governmenéffiliated organizations (civil service) at all levels. Figure 3 depicts the respondents' perceptions on the
major factors contibuting to their unemployment and insufficient employment. Table 3 displays the replies provided by
respondents to the query on the main cause of their unemployment and underemployment. The results showed that 23% of
respondents believed that the lack appropriate jobs in the nation's economy was a major factor, 38% said that unequal
recruitment opportunities in the civil service were to blame, 10% that the poor economic situation and unfavorable business
environment wereto blame, 4%hat poor policy famulation and execution wert blame, and 8%nd 17%hat inadequate
government agencies independence and the lack of private enterprises in the country were to blame.
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Figure3 Respondentgerceptionson the majorfactorscontributingto their unemploymentandinsufficientemployment.

Table3 Resultof Joblessnesand Underemployment.

Factors Value (%)
High 41
Moderate 24
Low 15
VerylLow 11

Thisimpliesthat manyrespondentghoughtthat unevenjob opportunitiesin publicservicewere a contributingfactor.
The respondents' perceptions of the degree of juvenile crime in Lagos City are shown in Table 4. Figure 4 shows the
respondents' views on the amount of youth crime in lagos city. Results indi¢chtgdall respondents considered that
juvenilecrimein Lagos was low or very low, whereas 359 41%hought itwas veryhigh andhigh, respectively, whil24%
thought itwas moderate. Thisuggests thaa higher proportion ofrespondents thought.agos & hada highrate ofjuvenile
crime. In answer to the inquiry of whether the rise in young crime in Lagos is a result of uneven job possibilities throughou
the hiring process, the respondents' views are shown in Table 5. Figure 5 depicts the respovidesst®n the rise in youth
crime as a reaction to unequal chances for employment in the civil service It can be seen that 19% additionally disagree o
agree.In comparison38% and24%partially agreeandstronglyagreethat the risein youth crimein Nigeria'sLagosStatewas
a consequence of or reaction to the inequitable possibilities for employment in the civil service. 6% and 13% of respondents
completely disagree and slightly disapprove of this statement, respectively.
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Table4 Resultf perceptionof the levelof youth criminality.

Factors Value (%)
Lackof adequatejobs 23
Unequalrecruitmentopportunity 38
Pooreconomicconditionsanda conducivébusinessenvironment 10
Poorpolicyandimplementation 4
Inadequategovernmentempowermentprogram 8
Inadequateprivate establishments 17

Table5 Resultof unequaljob opportunitiesin CivilService.

Factors Value (%)
StronglyDisagree 6
SomewhaDisagree 13
Neither AgreeNor Disagree 21

SomewhatAgree 32
StronglyAgree 28

Unequal Job Opportunities in Civil Service (%)
o
1

T T T T T
Strongly Somewhat  Neither Agree  Somewhat  Strongly Agree
Disagree Disagree Nor Disagree Agree

Figure5 Respondentsvziewson the risein youth crimeasa reactionto unequalchancedor employmentin the civil service.

4. Discussion

The goal of the curremesearch was to determine if the spike in young crime in Lagos State, Nigeria is a reaction to
the uneven job prospects in the country's public service recruiting process at all levels. The majority of respondents,
according to the data in Table 1, believthat the civil service was creating modest amounts of new jobs. This implies that
some Lagos residents believed that the government had contributed to creating certain employees in the public sector.
However, the widespread perception is that the hiripgocedure for these positions is discriminatory. That is, qualified
Nigerians do not have an equal chance to apply for these positions. However, there are a variety of viewpoints among the
respondents about the main cause of their unemployment (and undeteyment). However, as shown in Table 4, most
respondents believed that uneven job opportunities in the public sector were a significant influence.

In addition, respondents believed that Lagos's juvenile crime rate was high (Table 5). The degree of ymentplo
seen in recent years may have influenced this impression. Aside from that, salutations. Additionally, many respondents
blamed this on the uneven career possibilities in the public sector. In essence, the findings revealed that some young
educated Nigrians in the city of the port of Lagos widely believe that there is a disadvantageous environment for them to
compete for available positions in the government workforce, which is believed to be one of the most likely places for an
average Nigerian to fthemployment. It is accepted that this uneven opportunity reduced their prospects of landing a job or
madeit challenging for individuals to get work. Manytb&ém continued to bejobless (or underemployed) as a consequence.
Many people seem to have beepropelled to take up menial and humiliating tasks (tireleremployed) to meet their daily
necessities, while others (the jobless) are dependent on their family members.

5. Conclusions

The Nigerian government has diligently addressed poverty and unemploymekéyasocioeconomic issues for
decadesTheseissueshavebeenaddressedn a numberof employmentcreationand empowermentprojects.In spite of this,
statistics from recent data indicate that a higher percentage of Nigerians are now living in povertgaandost young,
trained Nigeriansare unemployedor working part-time. Althoughit is true that there are not enoughqualified Nigeriansto
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fill all the open positions in the public sector, analysts have asserted that corruption arhosg in positions of authority
(government) is a major contributing factor to the rise in unemployment (and poverty) in Nigerian states. These individuals
use their positions to favor those who support them by giving their friends, family, and other atajuzes access to
employment and perks for advancement that are meant for all eligible Nigerians. Therefore, in a culture where success is
determined by work status, educated Nigerians who are without a link to or affiliation with any political orgamittzio

cannot get a fulfilling job will find it extremely challenging to survive. This group shares neighborhoods with people who,
through associations or other means, have landed jobs with respectable pay that enable them to support their families, send
their children to school, purchase automobiles, and meet other needs. These people typically share the same educational
background as them or were once their classmates.
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Abstract The purpose of this research was to examine how diversity in the workplace affects productivity

information technologysector. Workforce diversity may be measured by gender, age, education level, and ett
India's IT sector is among the fastest developing in the world. Diversity in the workplace is a growing concern ir
businesses, presenting both a problem aa opportunity that, if mishandled, may harm productivity; various pec
have various viewpoints and biases, just as they vary in gender, age, education level, and race. Analysis of exist
alongwith interpretation of datagatheredfrom additionalsourceswasusedto conductthe research. Th@urposeof this

exploratory research is to get insight into the participants' decisi@king processes by probing their beliefs and valt
Twohundredpeoplefilled out an organizedsurveythat yieldedusefulinformation. Theeffect of staff diversityin terms of
age, gender, and level of education on IT firms' productivity was investigated using correlation analysis and ar
variance. It has been determined via research and analysis thailananaged diverse staff is an asset to any comp:
helping to boost output and efficiency.

Keywords:workforcediversity,employeeperformancejob performanceworkerdiversity

1. Introduction

The competence and leadership of a company's humesources are crucial to achieving its objectives. Human
resource (HR) job satisfaction is highly impacted by HR quality variables and management techniques, including HR growt
and job performance oversight. Job success is a function of one's netwdhk, akil understanding of one's place in the
company, so the theory goes. An individual's level of physical and mental energy used while doing their job respoisibilities
a direct effect ottheir degreeof Work Drive. Theesearch results indicated thatorkers'productivity inthe workplace might
be enhanced by providing them with better training opportunities. Investing in staff development and inspiration is essential
for any business that wants to see a rise in productivity from its workforce (Hargbra 2020). Human resource
management (HRM) that is efficient and lelagting relies heavily on the input of thod&ectly involved in the business and
the employees. HRM has to be rethought in light of current difficulties, with-teng sustainabity being an improved
approachto accurateHRM.Commongoalsand outcomesare the focusof responsiblenanagemenof human resourcesThis
includes but is not limited to taking care of team members and the surroundings, staff engagement and growth, outside
collaboration, adaptability, adherence to employment laws, collaboration among staff members, fairness, justice, and
financial viabity (Davidescu et al 2020).

Although the repercussions of stress in psychology are-desitribed, fewer considerations have been paid to the
factors unique to behavioral health employment that raise the risk of exhaustion, together with additional agpects
interest, including intentions to leave and fulfillment with work. It has been found that mental health professionals
experience interactions between exhaustion, job fulfillment, and desire to leave, which aligns with findings from studies on
other labor forcedemographics. Botktressandthe purposeof leaving one's current work amnnected positivelywhereas
both are inversely related to contentment on the job. There is a correlation between burnout and issues, including lack of
companionship at wrk, heavy workloads, a lack of control over one's own time, and negative interactions with customers
(Scanlan and Still 2011). The ethnographic study conducted at an architecture company and an overnight camp led to the
formulation of the notion of staffnvolvement. A worker's degree of involvement is measured by how much of oneself they
bring to their job regarding their body, mind, and emotions. His definition of teamwork was the adaptation of what
employees bring to work roles provided andepth exanination of the many factors that contribute to the definition of
participation, including individual characteristics, workplace participation, and corporate citizenship. Therefore, they have
provided all the essential ideas linked to staff involvement éiset al 2019). We find that (a) institutional autonomy and (b)
multisourceevaluationare two HRapproacheghat may enhanceefficient communicationamongemployeesof different
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backgrounds. Human resource approaches that emphasize the value of fellow workers and foster an atmosphere of
acceptance and respect within a company hold considerable promsdools for managing employees from various
backgrounds. Recent developments in organizational structure favoring more individual initiative and adaptability have
boosted the profile of institutional power and multisource evaluation. The efficacy of th#seapproaches for handling
employee diversity is worth exploring, especially as more businesses want to enhance their operations by implementing
them (Lee and Kim 2020). Academics and practitioners alike have been paying increasing attention to trengepfrjob
fulfillment as a worker's result. Job fulfillment is defined as an assessment regarding the kind of enjoyment that a staff
member comes from their position, which consists of emotional and intellectual components. Both favorable and adverse
sersations regarding labor and the organization can influence worker conduct, influencing the successful execution of the
company's commercial tactics. An employee's outlook on the work they do is measured by their level of happiness at work.
When workers aréhappy in their roles, they are more likely to have constructive attitudes. However, if they are unhappy
with the way they are expected to carry out their responsibilities, they may develop a pessimistic outlook on their job
(Mickson and Anlesinya 2020)& Ruantitative Study for the Impact of Diverse Workers On Job Performance In The IT Firms

2. Relatedwork

The current investigation is on the influence of human resources management on the efficiency of governmental
agencies. Government organizations strigeatlvance their efficiency by reducing costs, extending services and operations,
and enhancing superior to succeed in a constantly shifting financial climate that includes developments like
internationalization, expanding requirements of consumers and efmalders, and boosting services in a fierce rivalry. The
investigation was analyzed using a methodjoéntitative inquiry. 240 participants were chosen as gineup ofparticipants’
size for this analysis. Out of the five hypotheses tested, only one Dieaentralization has a favorable relationship with
company efficiency, was supported by the data. Therefore, it was determined that dispersion contributes positively to
company efficiency (Anwar and Abdullah 2021). Employees of universities that are bbliclyp and privately owned
participated in the survey. Simple and numerous regression tests show that staff involvement and work efficiency are
positively influenced by their happiness with interaction, and work fulfillment positively influences staffénvent and
work efficiency. There is no proof; however, that contentment with ways of communicating has any effect on productivity in
the workplace (Pongton and Suntrayuth 2019). The most studied subject in corporate and company psychology is how to
increase workplace happiness. Professionals and researchers are beginning to appreciate work happiness for its insights int
improving company performance. This section examinedréisearch on employebappiness in thavorkplace. To begin, we
tracethe develgpment ofthe concept ofwork pleasureand howit has been explained and developed through time. We next
detail the different measuring methodologies and methodologies, as well as key assessment factors, for gauging employee
contentment on the job. Third, & examine what factors and outcomes contribute to a happy workplace. Finally, we
recommend additional studies on job fulfilment by synthesizing findings from the last few generations (Judge et al 2020).
There has been a rise in studies examining the &ffe¢ having a workforce that spans many generations on businesses
worldwide. There has been a lack of empirical investigation into the processes that could underlie the correlation between
different ages and the effectiveness of organizations in prevtugies. We argue that interpersonal and social assets are
the mechanisms via which age variation impacts the efficiency of organizations. We also look at howimgsndiee
leadership and cultural diversity in the workplace influence the ways in whigrdgity of age impacts social and human
assets. We evaluated our assumptions using responses from a large survey of managers conducted by the Association fi
managing human resources.

A beneficial connection between various ages and company efficiencyfoussl, with the relationship being
mediated by higher levels of social and psychological capital. The beneficial benefits of age variety on human and socia
capital were further bolstered by functional variety and gendwlusive leadership (Li et al 202 Because individuals and
their expertise are among the most essential factors determining the organization's efficiency, HRM has gained prominence
in the modern corporate world. Morale assessment is a crucial part of HRM. Enhancing efficiency, atapabdllence,
and recognized performance requires businesses to ensure good worker happiness. The purpose is to investigate wha
factors contribute to job happiness and drive. The impact of the business atmosphere on morale is also discussed.
Professiomal contentment, intrinsic drive, and variable pay all features heavily iptti@sophical foundations of this theory.

The open lines for interaction between workers and superiors are one of the company's greatest strengths (Ali and Anwar
2021). The studwpplied the ideas of setfetermination and the reinforcement approach to the study of motivation to
examine the effects of incentives on workers' productivity. Work efficiency is evaluated based on both job duties and local
characteristics, while incemés and rewards are studied from both internal and external viewpoints. The role of job
happiness as a mediator between inspiration, incentives, and achievement in the workplace has additionally been studied.
Investigators gathered information from both gufuction and service company managers and workers (Kumatri et al 2021).
The principal information was the main source of information for the research, and the survey was the main means of data
collecting. Staff dedication in production companies increasdastntially when earnings sharing were implemented. In
contrast, staff Y S Y 6 Saipiace principlesincreasedgreatly when flat rate structures were implemented, and unity
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among workers increased considerably when incentive programs were negotiated through labor negotiations. The results
showed a comlation between incentive programs and productivity in the workplace. This connection affords businesses the
chance to harness the incentive provided by the system of bonuses to steer worker behavior in a more productive and
efficient direction. Accordindgo the results, it was advised amongst others that compensation systems for manufacturers
need to be developed so that workers have the right to portions of the profit made by the company as a method of fostering
creativity and unity amongiembers (Ngwa eal 2019) It has alwaydeen difficult to determinghe worker efficiency on the

job affects the worth created and captured by a company.

Theliterature on micromanagindas largelygnoredthe questionof how muchof a worker'sworth creation genuinely
belongs to the company that hired them. At the same time, the field of macroeconomics has largely ignored the nature and
forms of individual achievement and collectively efficiency procedures inside organizations in favor of a concentration on
value genertion and preservation. Therefore, we present an idea that predicts the manner in which businesses are going to
extract value through worker efficiency by theoretically integrating strategic leadership concept about value generation and
acquisition with psghological research on individual job accomplishment and overall success (Call and Ploy hart 2021).
Managerial qualities, staff motivation, and productivity on the work were all investigated. The research surveyed relevant
scholarly works that provided theonceptual basisThe research was qualitative in nature, and questionnaires were sent out
to employees at a subset of Nigeria's consumer goods manufacturers. The research revealed a comprehensive relationshi
between managerial traits, staff involvemerand work effectiveness via the use of Partial Least Square (PLS) route
modeling. The framework shows that among transitional leadership, transactional leadership, and staff involvement, there is
a large and moderate link. The level of involvement amongkers was shown to be inversely related to pay. A greater
degree of staff efficiency may be achieved via the use of transformational leadership as opposed to traditional management
(Adeniji et al 2020).

3. Differentially essentialfactorsin the labor force

Diversity is more than just accepting and even celebrating variety. Diversity may be defined as a deliberate collection of
behaviors that includes:

U Realizingincludingvaluingthe interconnectednessf all people,civilizationsandthe physicaworld.

U Puttinginto practicea shared appreciatiofior one another'suniquecharacteristicandlife lessonsRecognizinghat
there are many methods of knowing along with various technigues of behaving;

U Inlight of the knowledge that bias of a hidden, socialp@anizational nature develops and maintains benefits for
some at the expense of others,

U We needto collaboratecollectivelyto end all forms of prejudice. Thuswe must forge coalitionsacrosslines of
diversity.

Consequently, understanding variatioequires connecting to traits and circumstances which transcend related to us
and beyond the communities in which we participate. These can involve, but are not restricted to, factors such as age,
socioeconomistanding,gender,physicalabilities/qualities, race,sexualorientation, religion,genderexpression, anglaceof
birth, level of education, profession, revenue, legal situation, parental position, and career history. Finally, we magalize t
one culture is inherently better than another, thalassifications of distinction aren't necessarily established and those we
accept the freedom to determine one. Thus, a more expansive understanding of variety serves to promote openness and
encourageus that thereare many reasons to pursutversity beyon compliancewith legal mandates, such as learning from
the distinctive viewpoints of employees

4. Researclobjectivesgoals

U Thegoalisto learnaboutandcomprehendhe ideaof Worker Diversification.
U Tolookatthe everincreasingmportanceof multiculturaladministrationin the businessvorld.
U Thegoalisto investigatethe relationshipamongstrategiesfor managingdiversityand organizationakffectiveness.

5. Materialsand methodology

The investigation in its entirety is meant to bemprehensive and curious. Evaluation of the existing scholarship and
interpretation ofdata gathered fronmadditionalsources weraised to conducthe research. Thaim of this exploratory study
is to find out more about the variables that affect the regdent's decisiormaking. In this investigation, firm's operations
and corporate culture are relevant to understanding the organization's perspective on diversity at work, employee
productivity, the primary obstacles to overseeing a global workforce, ahdratlated issues. The research focuses on the
effects of diverse staff members on IT organizations, and it finds both good and bad outcomes. Books, journals, periodicals
research papers, and numerous search engines, etc., were used to supplement ithiet @urd historical databases of the
selected firms. Analysis of the whole project was greatly aided by the information gleaned from reading a wide range of
literary books, articles accessible online, etc.
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5.1.Samplesize
Theresponserate is 200for everyindividual.
5.2.Dataset

wSourcematerial
Athoughtful surveywasusedto collectthe datafrom 200 participants.
uBubsequentnformation
The Internet was the most popular and prolific method for data collecting, but knowledgewas also gatheredvia
publications, newspapers, and corporate documents.

5.3. SurveyEquipment

Thequestionnaireisthe pieceof technologythat wasutilizedfor the survey.
«Resourcesor Statistics
Thesestatisticalapproachesvere usedto arriveat the final surveyfindings.
U FrequencyDistribution
0 ProportionalBreakdown
U ThevariabilityAnalysis

6. PredictiveError

Theresearchiswithout its own setof caveats Somédimitationswere discoveredhroughoutthisinvestigation.
U The term "diversity managementncompasses a wide range of ideas. All the chosen businesses are key players in
the Indian IT industry, both nationally and internationally. Only four of India's numerous IT businesses provide data.
We also did a poll in cyberspace.
U0 Indeed, diversity marmgement is a comprehensive and intricate field. The discussion was limited to only those
factors.More time andin-depth studyare neededto conclude.Therewasn'tenoughtime to do athoroughsearchin
this region.
U Anotherrestrictionisthat findingscanrot be generalized:
The sample size of this research, 200 IT workers, was small since it was an experimental one. While this study's conclusiol
aregeneralizable withirits parameters dudo the enormous scopef the specimenmore research intathe topic of inclusion
in the workplace is needed.

7. Researctandinterpretation of results
7.1.Toinvestigatethe associatiorbetweengender,age,and skilldistributionin the workplaceand productivity

To do this, | have utilized Pearson Correlation to analyzeafiseciation among applicant diversity and success in IT
firms. There is no correlation between demographic differences in the workplace and productivity.

HO=NullHypothesisH1=AlternateHypothesis.

Those with a bachelor's degree made up the largdstre of participants, followed by those with a master's degree.
The lowest educated group, PhD holders made up just small part of the total. There were 4.7% people who had some othel
degree of schooling.

8. Interpretation
8.1.PearsorCorrelationAnalysis

PearsorCorrelationAnalysigeterminesthe significanceof an associatiorbetweenworkplacediversityandthe Performance

of Workers. Assume, as a starting point, that the observed values are not significantly different from the predicted or
assumed values. Ihe above connection is meaningful, then H1 is the alternative. According to Table 1, a Significant F value
below 0.05indicates statistical significance. It follows that id frueand HGis false. Thabovetable reflects an independent

study that found hat having a diverse workforce in terms of age, gender, and level of education is positively correlated with
productivity. Tablel displayshe resultsof a PearsorCorrelationAnalysisTherefore the abovetablereflectsthe correlation

study thatestablished a favorable association between age diversity, gender diversity, educational diversity, and worker
efficiency. Figure 1 illustrates the level of education by graduation.

8.2. Toprovidea pictureof how ITworkersfeelaboutdiversityin the workplace.

Toaccomplistthe study'ssecondarygoal,l haveutilized OneWayANOVAo draw a picture of how ITworkers feelabout
diversity in the workplace.
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HO=NullHypothesisH1=AlternativeHypothesis.
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Figurel TheLevelof education.

TablelParentaldemographicsncludeoccupationeducation,and parentingphilosophy.

Variable EmployeePerformance

Gender PearsorCorrelation .143*
Sig.(2-tailed) .045

N 201

Qualification PearsorCorrelation .143*
Sig.(2-tailed) .046

N 201
Age PearsorCorrelation .148*
Sig.(2-tailed) .039

N 201

9. Discussion

To determine whether the age of workers in IT companies is a significant factor, we are employing\e&aDABIOVA
test in Table 2. Assume, as a starting point, that the actual humdrershot significantly different from the predicted or
theoretical values. If the above connection is meaningful, théh is the alternative. According to Table 2, a Significant F
value below 0.05 indicates statistical significance. It follows that Hliésand HO is false.

Table2 ANOVAetweenAge,Gender Education.

Variables Mean N Std. Deviation
Age
21-40 2.95 118 1.283
41-60 2.53 84 1.410
Total 2.78 202 1.351
Gender
Female 2.53 83 1.417
Male 2.94 119 1.280
Total 2.79 202 1.351
Education
PG 2.53 83 1.417
UG 2.94 119 1.280
Total 2.79 202 1.351

Employeesfavorableattitudes regardingNorkforcediversityare representedin the resultsof the OneWayANOVA
table above.

To determine whether or if workergerspectives on thealueof acquiring knowledge in Ifirms arereflected in their
work, we ran a onavay ANOVA on the data represented in Table 3.Assume, as a starting point, that the values you see are
not significantly different from the predicted or theoretical valuefsthle above connection is meaningful, then H1 is the
alternative. According to Table 3, a significance level of F of less than 0.05 indicates a positive result. It folloWsstiraeH
and HO is false. Figure 2 displays the age distribution of peomleording to the data shown above, the youngest
participantswere under the ageof 25 andthe oldestwere beyondthe ageof 35. Participantsaged35¢45 madeup the next
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largest demographic, followed by individuals aged¢3& Workersolder than 55 made up a small fraction of the workforce.
Therefore, the majority of participants were young people. Employees' favorable attitudes regarding Workforce diversity are
represented in the results of the OAWay ANOVA table above.

60 —
50 -
40 -
%30
20
10 4

0 T T T T T
Below 25 25to 351045 45t0 55 Above 55
years 35years years years

Figure2 TheAgeDistribution.

The global financial system is rapidly spreading to all regions of the globe as an internationalization movement
develops. International companies have been instrumental in popularizing the notion of variety and educating their
workforce on terms like multiculturalism, gender, and age diversity. Many organizatidhe IT sector have made efforts to
increasediversityin the workplace.Ourfindingsshowthat participantsenjoy collaboratingwith a diversegroup of individuals
in terms of age, gender, culture, and level of education. The acquisition and growth of international skills are fabyitated
operating in a multiethnic setting.

People who work for major corporations are interested in learning about other culturessatfit get tired of the
effort required. Onlya quarter of those polled agreed while half were vehementlypposed Employeesre naturallyinclined
to acquire knowledge and adjust when exposed to individuals from other backgrounds. Still, there mgpitieast gaps
between choices and points of view depending on factors such as culture, age, gender, etc. To be clear, workers have thi
impression; they are being controlled or neglected by superiors. Companies have recently made significant investments in
attracting a broad talent pool, but fostering an environment where individuals from various backgrounds can work together
successfully presents several challenges. You must carry it out. Diversity in all its forms is the subject of recenlit'studies.
essential to properly manage thgotential for both good and adverssitcomes when different groups work together. There
are a lot of potential issues that might develop from having such a varied group of applicants working together. We included
guestions orthese themes in the survey and gathered responses to comprehend staff sentiment better.

Table3 Ananalysiof employeeperceptionson age.

Sumof Squares df Mean Square F Sig.
Ageand Perceptionof Employees
BetweenGroups(Combined) 8.652 2 8.652 4.849 .030
Within Groups 353.305 199 1.785
Total 361.956 201
Genderand Perceptionof Employees
BetweenGroups(Combined) 8.047 1 8.047 4.503 .036
Within Groups 353.910 199 1.788
Total 361.956 200
Educationand Perceptionof Employees
BetweenGroups(Combined) 8.047 1 8.047 4.503 .036
Within Groups 353.910 199 1.788
Total 362.956 200

When workers disagree, businesses should create a diversity management division to mediate. To successfully adop
diversity,organizationsnust providetheir staff with the propereducationandtraining. It's essentiato routinely poll workers
for their opinions and the most recent data on how they feel about their jobs. Talk it out, and keep your employees
encouraged and inspired. Treat all @y staff with the utmost respect and decency.

According to this research, it's not difficult to manage a workforce that spans many generations, traditions, and
personalities. OK, then. There are gender inequalities in the workplace that may be takewwdntmt during evaluations of
performanceand promotions. Thereare still many glassbarriersthat women face while trying to advancetheir careers.
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Through literaturestudies and expert opinion, waelected variables and elementsdoalyze howemployeesperceptions of
diversity in the workplace affect productivity. The relationship between cultural diversity and organizational production is
seen in Figure 3. Half of respondents strongly believed that cultural diversity promotesizatjanal productivity, as seen
above. 43.5% said cultural variety enhances organizational productivity. 7.3% were indifferent that diversity enhances
organizational productivity. Diversity improves organizational productivity, according to 1.6%. ThHacgshpws that
including individuals from different cultures improves output.
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Figure3 RelationshiBetweenCulturalDiversityand OrganizationaProduction.

10. Conclusions

In the following decades, it is expected that there will be a dramatic increadeimariety of people working in all
fields. The diversity of the workforce may provide a fertile ground for the development of new ideas and abilities. Factors
such as a lack of qualified workers, a competitive international marketplace, evolving deriogtagatisfied customers, a
positive public perception of the company's brand, the ongoing need for creative predidérmg, etc., are driving the
demand for it. When various groups get close and engage with one another, having a diverse workforcesbemsnhe
difficult. They seem to have problems with interpersonal interaction and social cohesion. It's when you need diversity
managemento help you connectthe dotsandlearnto seebeyondthe differences Managementshouldtake the initiative to
identify diversityrelated problems and take action to address them. The study's findings shed significant light on how
businesses in the IT sector are currently handling diversity management. Most employees are optimistic about the results of
managing diversityThe research shows how important it is for businesses to work with variety to maximize their workers'
talents and get an edge in the market.

In this investigation we soughtto understandhow employeesn IndianlIT firms sawthe connectionbetweena diverse
workforce and their own productivity. The efficiency of workers was shown to be affected by four different aspects of staff
diversity, including employees' ages, genders, ethnicities, and levels of education. These aspects of multiculturalism within
the Indian workforce are crucial to worker efficiency. They should be carefully studied by management in order to maximize
the benefits of a more inclusive workplace.
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Abstract Teaching students with mild to severe intellectual disabilities who are early reademsnereaders to interact
with gradelevel literature is difficult. This article outlines reseattdsed teaching methods for early readers and n
readers who have moderate to severe intellectual disabilities and need modified texts and text compreh
instruction. The study's overarching goal was to evaluate the efficacy of a System of Least Prompts (SLP) procec
visual organizer in helping firgrade children with mild to severe intellectual disabilities learn the academic lite
criterion o character comparison. These methods may help instructors create resources and guidelines to en
student involvement with altered literature. To assess the outcomes, various participants are probed in differen
was utilized. The findings showdldat one student learned the skill well using the least graphic organizers and prc
intervention strategy. For two more students, the intervention worked well with some adjustments. All participant:
the ability and applied it generally. Future essch directions are considered, as well as any practical ramifications
research on academic content acquisition and students with MSID is furthered by the findings of this study. -
methodical training and the usage of a visual organizer, sttedesth Mild and severe Intellectual disability were able
replicate prior academic studies in teaching by making quantifiable progress in the learning of a reading benchr
being the first to instruct primary pupils with MSID in the standard ofrati@r comparison, this research also advan
the literature.

Keywords primarystudents,MSID SLPadaptedtext, visualorganizer

1. Introduction

In the last ten years, there has been a focus on Academic material, criefierenced tests, and teachinfpr
children with Mild to Severe Intellectual Disabilities (MSID) in public school education (Griffen 2017). This demographic of
children is required to have access to the common studies lessons and be held responsible in state alternative examination:
as mandated by the Each Student Success Act and the reauthorization of the Students with Disability Education Act (Yel
2017). Special education teachers strive to use the most relevant, effective, efficient, and instructive methods for teaching
academic stadards as researchers develop new evidebased methods (Figure 1).
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Researchers and educators have created strategies for adapting and training academic standards, such as literac
requirements, so students with MSID may take part in the common education curriculum (Parsons et al 2018). According to
current best practiceand study, students with MSID hadeveloped their literacy skills using a variety of teaching methods,
such as adapted texts that are aligned to gragpropriate texts, task analysis and realdud, shared story readinthe use
of visual organizers anghethodical teaching that includes response prompting techniques like continuous time lag and the
least prompts system. The SLP and a visual organizer have been utilized by researchers as a therapy package to imp:
academic material. The SLP is a respgreenpting technique that has been effectively utilized to train academic literacy
skills in people with MSID (Griffen 2017). It has also been widely used to educate people with developmental disabilities.
With the use of visual and spatial displays thabugr and illustrate the connections between the topics being learned,
graphic organizers help students understand the knowledge being presented. This study's objective was to evaluate an SLP
effectiveness and the use of a visual organizer that was patteoprompt hierarchy. While instructing primary schagled
children with moderate intellectual impairments in the academic literacy benchmark for text comparison.

2. Literature Review

Shurr and Tabeboughty (2017) examined the efficacy of the Picture iscussion (PPD) intervention to improve
the understanding of expository texts by higher secondary school students with mild impairments. Spooner et al (2019) were
to analyze the literature published since 2005 that focuses on the application of evitbased practice (EBP) principles to
the process of teaching mathematics to students with moderate to severe developmental disabilities. Weiss et al (2018)
focused on theskills, knowledge, and attitudes requiredintructors as they examined theeed for elucating children with
moderate and severatellectual impairments in inclusivend special education settingEhepurpose ofthe research was to
look at the children's routine physicattivity. Wouters et al (2019) comprised 68 children and adolesd@qis years old)
with moderate;severeintellectual disabilities. Knight et £020)aimed to summarizeurrent scientific education studies for
children with intellectual disabilities and intellectual disability/autism (2€@®18). Wouters et al (2020)xamined the
connection between physical activity and motor development and physical fithess in children with intellectual impairment
(ID) and evaluated their heahtelated physical fitness.

Kapsal et al (2019) aimed to quantify the positive physical raedtal health benefits of exercise for young people
with intellectualdisability.Hodgeet al (2018)aimedto examinethe perspectives ophysicakducation instructors iBrazilon
their practice of educating children with special needs. Adeniyi and Qxdigb(2016) goal was to find out how social skills
training for studentswith intellectualdisabilitiesattendinga specialschoolin SouthwestNigeriaaffectedthem. Cookand Rao
(2018) focused on that secondary school instructors may create and adagessfigl strategies for students with learning
disabilities (LD). These children need rigorous interventions to enhance skills (such as reading comprehension and decodin
and access to gradevel material. Lee et al (2015) was to analyze the perspeatifvel®eng Kong's preschool instructors (N =
410). Among educators, support for inclusion is reportedly low. Inclusion of students with intellectual disability, visual,
auditory, or speech and language impairments was supported more strongly by educatorspedtial education training,
regardless of their position in the school.

3. Materialsand Methods

In the Southeast region of the United States, a student attends a suburban elementary school. The total strength of
550 preschools through fifth grade was tlseurce of three participants. Participants had to meet certain criteria to be
considered for the study, including the following: Three students, two females, and one male, met this criterion: (i) getting
special education services below the state's MSlbetias; (ii) registered initially via fourth grade; (iii) beiogpable of
openly selectingan established stimulus from a list of three or more responses wigthfaw seconds; (iv) using symbolic
language for communication purposes; (v) consistently gmeat school; (vi) having signed informed parental consent; and
(vii) participating in a research study. Table 1 contains demographic data for each participant. These three students are
designated here as A, B, and C, respectively.

StudentA:

Student "A"performed well below average on the Children's Kaufman Assessment Battery. Scores on the Vineland
Adaptable Behavior Scale for adaptable behavior were in the first percentile or the lowest possible range. "A" received a
combined score of 47 reading compeetsion and letter/word recognition scores on the Kaufmann Test of Educational
Progress which indicates that their overall reading abilities are at a very low level. Katie was proficient in reading short
passages including weédhown sight words, writing geonal information, and recognizing all letters and numbers up to 50.
She was unable to finish mathematical puzzles and speak audibly in new situations or with new people. In the resource
special education classroom, Katie received lessons in readirfgnatit, and vocational skills.

StudentB:
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The Preschool and Primary Wechsler Soélmtelligence results for student B were exceedingly heramgropriate
overall intellectual functioning was below average. The VABS ratings for adaptive behavior were in the 1 percentile. For
Cassie, no reading test results were provided. Cassie @muidt to three on the Brigance Complete Assessment of Basic
Skills 1l and would sometimes use the words "who" or "where" in her queries. The majority of alphabet letters could be said
out loud by her. She needed assistance to keep on track since she ‘tmalgdiner name or recognize common colors. In the
resource special education classroom, "B" got training in reading, arithmetic, and vocational skills.

StudentC:

The scores on the KABC for Student C were very low range. According to a student witth&iSéidaptive behavior
scores on the VABS were in the one percentile. Bobby didn't have any reading test results. When Bobby was administere
the Bayley Scales of Infant Development, he demonstrated the ability to pay attention to visuals, make detibtosi® to
get something, orient to noises, looks for missing things, picks up objects, and put them in a container. "C" took sdience an
math courses in the general education setting with paraprofessional assistance, and acquired training in redaingtigri
and vocational subjects in the special education environment. Four years ago, he arrived in the country as an Englist
language learner.

Tablel Detailsaboutthe Participants.

Nameof Ageand Analvsis Behavior Time spent
the 9 ysis, IQlevel adaptability studyingMSD Skillability
student grade categorization index daily
Provides spoken responses t
9 years questions testing reading
A old, 4th MSD,ELL 4® 63 3 comprehension by reading simpl
grade sight words or pointing tpossible
answers.
7 years Reads simple sight words,
describes,or points to answers,
B Olri’d?t MD 46 a7 3 but hastrouble rememberingand
9 generalizingvhat they'velearned.
10years 3yearold Shows interest in books and
c old, 4th MD, ELL rangeof 48 4 reading, recognlzesletters_and
sounds,andcanread somesimple
grade development words
Otherstudents:

The first author was the participant's special education teacher and the study's lead investigator. She possessed a
special educatiorbachelor's degree, was enrolled in a master's program for teacher leaders in special education with an
emphasis on MSID, and had worked as an MSID classroom teacher for nine years. Two undergraduate practicum studen
and one paraprofessional from a spdcelucation classroom data on dependability were gathered throughout the study
sessions. Both individuals are knowledgeable in organized instruction and gathering data from student replies.

3.1. Textselectionsanda picturestoryboard

Ten text options that theesearcher adjusted made up the materials. Each option was limited to one page and 100
words. The researcher chose sections from picture books and workbooks that hadlgvatieontent, and then she edited
them by reducing the text's length and adoptiagmore formal language. The options were printed on lettizied paper in
black text with no graphics and simple words. Each sentence had a number. According to the Lexile Framework for Reading
the range of the Lexile measure was from 270L to 600L, wduniesponds to a firstto third grade understanding level. The
collection included works of fiction and nonfiction equally. Each revised text selection included a story involving tveo peopl
allowing for indepth comparativeesearch. Theecond writeroffers a comprehensiveeference that includes readirigvels,
Lexile measures, and grade equivalencies. Each word option was accompanied by an image storyboard. On a piece of pap
that measured 11 cm by 28 cm, the storyboard featured one image for eads@hof the chosen text. Using the Board
Builderprogram, colowprinted images were created for the storyboard. Under each image, a sentence with a number that
matched the phrase from the text was printed in black script. As the investigator read the ahatkenid during research
sessions, she noted the matching image on the storyboard.

3.2.Picturesanda visualorganizer

Training and the SLP prompting hierarchy both made use of a visual organizer (Venn diagram) to visually arrange the
information. Everysurfaceof the Venndiagramwas namedafter charactersfrom the chosenliterature. To emphasizets
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significance, the overlap region of the Venn diagram was given the color yellow. A laminated Venn diagram with Velcro
fasteners was useslothat imagescouldbe affixedto the diagram's edges analverlappingregions.Thepeopleandobjects in

each text were represented by colored illustrations that were laminated and had Velcro straps connected to the back. The
visual organizer was shown arslant board throughout each session.

3.3. ConceptuaModeland Choicegor answeringguestions

There were three questions for each text choice with four possible answers that requested comparisons between the
text's characters. On a lettesized sheet of pagr, one question and four possible answers were put in black type. Below the
question werethe four possibleanswers Eachpossibleanswerincluded acolorfulimage anda statement thatwent with it in
black text. Thémages on theinswer choices and th&toryboard werddentical. Theight response, two logicanswers, and
an improbable response were the options for the answer.

3.4. StudyDesign

This research used a variety of probes across participants' designs to evaluate the performance of SLP and visuzc
organizers as pedagogical tools for improving reading comprehension. At the start of the research, each participant got
probing trials. The intervention condition began with that individual after all layers of data were stable. The interweasion
time lagged between the second and third participants before it was put to use, and irregular probes were conducted at
untrained levels. A therapeutic shift from the starting point until the intervention for all three topics serves as aatitunst
of experimenal control as it only takes place when the intervention is made available.

3.5. Datacollectionanddependentvariables

Thepercentageof accurate, independent answers teadingcomprehension questionsequiringstudentsto compare
characters from an altereddok served as the dependent variable. Student answers were recorded on-hyttidhl data
sheet throughout each session. All participant responses were graded as either correct, incorrect, or no response. The
amount of prompting used during interventiosessions that produced the right answer on each trial was recorded by the
researcher. For three sessions in a row, the standard was set at 100% accurate independent responding.

3.6. Procedures

This research provides a comprehensive look at four distinct edrfgocedures: probing procedures, intervention
procedures, maintenance procedures, and generalized procedures.

3.6.1.Probeprocedures

All participants' probe data were gathered at the beginning of the research, and the untrained individuals' data were
gatheredsporadically after that. Per the probing session, each participant performed three trials, each of which consisted of
questionnaires referring to various ways the characters in the text were similar. The following was the order of the probe
process trialslt's time to read a narrative, the investigator said, directing the participant to the teaching space. Welcome to
the table, please. To signal preparedness for teaching, the participant had to provide an attention response. We're going to
create a pictureas we read, the investigator said. You may use it to aid in your response to the story's concluding questions.
The researcher randomly selected a section of the altered text and read it to the participant while pointing to each image
that represented a dferent section of the tale on the storyboard. To make sure the participant was paying attention, the
investigator putsimilar images on th@articipants wergrovided with a Venn diagrawn a slantedboard. Whileshepointed
to the storyboard. Dependingn whether the image linked to one of the characters or both, each visual was either put on
the left, the right, or an overlapping section of the Venn diagram. Compare and the investigator commanded after the
narrative had been read. "How are they the sd@ttishe said, displaying the choice sheet for the question and answer. The
subject was givea 5-secondresponse windovandthe researcher read out eaghossibleresponse tahem. Theinvestigator
gave repercussions in response to the participant's ansWee. investigator offered generic compliments (such as "Great"
and "Good job") for accurate replies. The investigator offered encouragement for attendance and focus when subjects gave
wrong or no answers (example: "Good job looking at the pictures."”). dlkening trial was then provided after a delay of
one to five seconds. During the probing sessions, a total of three questions were posed.

3.6.2.Interventionprocedures

Participants were taught to compare characters in an altered text using an SLP processtdnchiez. Before each
instructive session started, the teacher chose a storyboard and an adaptation of a text at random. Participants were
requested to attend the lecture and demonstrate their readiness, much like in probing sessions. The investigagavthan
quick tutorial on character comparison using a sample text. During thelesison, the teacher initially randomly selected a
passagdrom a modified text before displayingthe larger Venn diagramin front of the studentson the slant board. The
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instructor went on toexplainwhere on the diagram the illustrations of the "same" traits would be located ("If | want to know
how two characters are the same, where should | look?"). She then instructed the pupil to indicate thelisigram's
overlapping region. The instructor then read the student's choice of the altered text while positioning related images on the
Venn diagram to aid in understanding and pointing to the storyboard. The instructor waited and examined how the
charactes were the same before placing a graphic in the overlapped space.

Following the completion of the mibésson, the researcher picked a different text selection at random, read it to the
student, pointed to the storyboard to aid understanding, and addddwant images to the visual organizer as she read. The
instructor stopped afteplacinga graphic in theliagram's overlapped area and madeomparison (for example, "Tigers and
lions are both huge cats.) They are similar in this way. You may use thelMgnam we drew together to assist yoareply
your questions, the investigator added after reading the participant the question and response possibilities. Put (one
character) and (another character) side by side. How are they comparable? The reseacitieer the statement that went
with each option while pointing to each response choice. After giving the subject 5 seconds to react, the researcher went
through ahierarchy oforompts that wereoffered as required depending dheir responses, going frothe least tothe most
support. After asking the question, the researcher gave the subject 5 seconds to think it over before responding. When a
guestion was answered incorrectly or not at all, the investigator remarked, "Wait if you need help," gavelohéntp
prompt, and waited for a response for five seconds. This pattern persisted until the participant provided a suitable answer o
the whole hierarchy of prompts had been exhausted. If the subject replied properly at any stage of the hierarchy a$promp
the researcher gave particular verbal praise (for example, "Yes, you are right! Big cats include both tigers and liamns. They
similar in that way. The instructor said, "Look!" and pointed to the image that matched the right response on the Venn
diagam. You made the ideal decision.

3.6.3.Maintenanceprocedures

While some participants were getting training or participating in probe sessions, the investigator administered
maintenance probes to those who had met the criteria at least once every two weekstedance probes were run once a
week after all three students had acquired the skill. The same processes as in probe procedures were used to perform
maintenance probes.

3.6.4.Generalizatiorprocedures

The investigator administered a generalization probep#oticipants twice: once before the intervention and once
after they satisfied the criteria. Except for a fresh text selection that had never been used before throughout the research,
generalization probe techniques were the same as those for probe anatenaince.

3.7. Thereliability

In every setting of the experiment, procedural fidelity checks were performed. The observer gathered information on

the followinginvestigatorbehaviors throughouthe probe,intervention, maintenance, andeneralization sessionMaterials

should be ready, attention cues should be given and responses ensured, the Venn diagram should be placed on the table
participants should be told they can utilize the Venn diagram to assist the response to the questions, the passage should be
read aloud, students should be encouraged to point and look at the pictures on the storyboard, a response interval of five
seconds should be used, and correct responses should be given for student responses. 27% of all probe, intervention, an
maintenance sssions had IOA and process fidelity data gathered. IOA and procedural fidelity have an overall dependability
agreement that was 100%.

4, Resultand discussion

The percentage of accurate independent replies for Student "A" is shown in Figure 2. In theofirstggenario, a
student may choosthe right answerout of four alternatives jusby chancesincethe taskneeded areceptiveresponse With
an average of 27.5% accurate independent replies, Katie chose the right answer. She had an instantaneous impiroveme
level at theintroduction ofthe intervention, moving to 66%orrect independent replies)evertheless, her responding varied
throughout the remainder of the condition until she attained criteria in 13 sessions.

The percentage of accurate independed®S LIt A Sa T2 NJ a0 dzRSyYy (i dexhibited @liablekz@as y A
celebrating data in the first and intermittent probing sessions but either chose the wrong answer on each trial or did not
reply. Once Katie had met the requirement, she was gihenintervention condition. Her proportion of independently right
replies rose when the intervention was introduced, but responding was inconsistent and demonstrated a lack of
development.

The percentage of accurate independent replies for student "CHasve in Figure 4. The C had consistent and zero
celebrating data in thdirst and intermittent probing sessions becauseeither gaveinaccurate or no replies throughout the
responseinterval. The investigatorworried that "B" would not go backto schooland be able to finish the intervention,
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therefore C's intervention started before Cassie met the criteria. She thus did not want Bobby to endure an undetermined
period of no therapy. However, "B" was reacting 66% to 100% over probis lglien "C" started the intervention.
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4.1. Deliverecoromptlylevels

Depending on how each participant responded, the teacher varied the frequency of prompts throughout the prompt

hierarchy for each participant. Katit at leastone prompt fromeach levebf the prompt hierarchy during each educational

session, but she never needed the physical prompt. For her to reply appropriately, she often required a verbal cue prompt

from the researcher, who informed her of the pertinent stimtdi pay attention to. For Cassie to respond correctly, she

needs to see every prompt at least once. The model and vocal prompt were the prompts that were given to Cassie over mos

sessions and yielded a successful reaction. Bobby too needs all lietlaechy's instructions to respond correctly. The visual
and verbal cue, the model and verbal prompt, and the reminderto look at the Venndiagramand to note the similarities
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between the characters were the most commonly used pronfiptdBobby. Table 2 lists the quantity and percentage of cues
given to participants during instructional sessions.

Table2 Totalnumberand percentageof eachkind of prompt usedduringinterventionsessions.
Educationakessionprompt frequencyandtrial percentage

Promptgiven Promptgivenverbally lllustration and physical
Students ) .

verbally andvisually admonition prompt
A n=10;25% n=2;3% n=2;7% n=0; 0%
B n=11;13% n=11;12% n=14;17% n=2;3%
C n=5;8% n=6; 13% n=6;11% n=1;2%

The results demonstrate that a visual organizer used in an SLP approach was beneficial in improving the level anc
trend in primary pupils with MSID's ability to contrast two characters from adapted texts. The above instructions, with a few
modifications, were successful for "A," "B," and "C." Children with MSID were taught how to utilize a visual organizer and
respond to comparison questions of characters in the modified text, and the results showed that the SLP was successful. O
all participants, wo students who modified the textual processes and one student who made no modifications met the
requirements with the addition of an SLP and a visual organizer. The findings show a functional link between SLP, visus
organizer presentation, and participes capacity to respond to questions concerning character comparisons in the modified
text. The abilities were retained by all three individuals. Three people (Katie, Cassie, and Bobby) were capable to transfel
these abilities to a novel tale with 99% acacy, although Bobby could only execute it with a 66% accuracy rate.

5. Conclusiorand Implications

The research on academic content acquisition and students with MSID is furthered by the findings of this study.
Through methodical training and the usage ofisual organizer, students with Mild and severe Intellectual disability were
able to replicate prior academic studies in teaching by making quantifiable progress in the learning of a reading benchmark.
By being the first to instruct primary pupils with NISin the standard of character comparison, this research also advances
the literature. This research does have certain limitations. Due to the time restrictions of the school year's conclusion, social
relevance data were not gathered. It is impossible $sess the social validity of the objectives, methods, and results of this
study, even if these processes are comparable to those used in related research. Future studies should look at the selectiol
and use of visual organizers in the academic standasteuiction of students with MSID.
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Abstract Instruction is adapted for students having a specific learning disability (SLDipthees on the fundamente
structure of maths recommending problems as an evidelnased practice. Additionally, evidenbased schemdased
education is viewed as a practical strategy for students with an SLD. This study expanded upon earlier efér
utilizing the implementer and a teacher, (b) assessing a flexible intervention's efficiency, and (c) asses:
performance of students on integrated and generalized schema structure issues. There were 12 impaired fourth i
graders receivingxtra maths teachingn a resourcgoom. Theintervention package included arithmetic education bas
on schema and a problesolving mnemonic. A multiplprobe approach involving different participant a functior
connection was done using groups. Studeptsformed better when given straightforward, generic, and integra
schema structures. The aggregate normalized mean difference between cas&M@Clor this study was 3.05 (ClI
OH®pnI odcnb LI -UkeRekttiR (HSEVANISAE (CIOCSBIEE/ 1z 8 £ U @

Keywords schemabased instruction, mathematics, problem-solving

1. Introduction

The Common Core Standards strongly emphasize the value of solving structural word challenges following the
structural word challenges. Investigating more effectigaching methods, such as modelling and schdrased instruction,
is essential since general structural training has yet to successfully educate pupils with learning difficulties or tisésaf at
developing them. Understanding the requirements of clalimwith difficulty solving mathematical problems is crucial before
OK22aAy3d FyR FaaSaaay3d SRdAOFGA2ylf &a2fdziAz2zyad o1 dAKS& Hni
in past, they must be more prepared for workforce actively paréitgpin their education to be ready for life after the
classroom. Graduates must be prepared to enter the workforce with the communication, teamwork, prebleimg,
analysing, and application abilities required by the workplace (Skinner and Cuevas&f#8na matching, which looks for
semanticsimilaritiesbetween elements ofwo schemata, is crucialstepin dataintegration.Experts witha solid graspof the
data's semantics have traditionally handled this task. However, as current schemata grae andi complexity, manual
schema matching becomes tirm®nsuming and erreprone (Hattasch et al 2022). Largeale selpaced online courses
typically do not require an instructor to be available at all times. Due to the lack of personal interactiorslequaate
procedures for reliable learning assessments, learners find it difficult to galagth knowledge and skills in many learning
contexts, particularly in seffaced online environments (Jung et al 2022). Despite the various instructional steategie
developed children struggle to answer challenging problems, despite efforts throughout the world to improve children'
arithmetic skills employing a wealth of procedural and conceptual information. Students have reportedly had trouble
comprehending algelaic expressions and equations, a comprehension of dynamic role of variables, use of constants and
coefficients to isolate unknowns, and use of algebraic knowledge to solve issues in context (Adeniji and Baker 2023). Botl
elementary mathematical topics anldigh school topics like derivatives have linguistic difficulties when it comes to word
problems. According to one research, students had trouble understanding language, knowing what information to utilize, or
comprehending the text when completing deriwagiword problems (Fatmanissa et al 2020).

2. Literature Review

The paper Arsenault and Powell (2022) performed on word problems in terms of schemas and position of the
unknown, then we evaluated how well kids with Mathematics Difficulty (MD) performed ingefrschemas, role of the
unknown, irrelevant information, and charts or graphs. The paper Alghamdi et al (2020) looked into the efficacy of teaching
third- and fifth-grade students with arithmetic difficulties to solve multiplicative whole-number word problems using
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SchemaBased Instruction (SBI), a resealdsed intervention. The paper Ovadiya (2023) wakzed as a foundation for
instructing high school students with difficulty with mathematics (in a reglglael mathematics classroorajpd may provide

a framework for task design to promote a problesolving, thinking classroom. The paper Khaiadeh ¢ al (2023)
examined the effects of priming a metaphor through the gestural portrayal of its schema on metaphor interpretation. The
paper Vidanaralage et al (2022) investigated participant behaviour when interacting with the flipped learning environment,
medium of instruction, and videbased learning resources. The paper Powell et al (2022) focused on théh&ata
Individualization (DBI) framework used in a iersed support system for maths intervention paradigm as children having
problems with math. fie paper Peltier et a{2020) expanded upon earlier efforts by (aiizing thepractitioner as d@eacher,

(b) assessing the effectiveness of a flexible intervention, and (c) assessing the performance of students on integrated anc
generalized schema striuge issues. Th@aper Polo et a{2021)employed multiplebaselines across student#sign, looked

at three students, two of whom had autism spectrum condition, had modest intellectual diffiauliedformed at solving
mathematical word problems. The papFuchs et al (2022) evaluated the impact of Word Problem (WP) intervention with
embedded Language Comprehension (LC) education on those on the WP performaneisioffiedt graders. The paper
Corral et al (2020) investigated the effects of giving pecghema training at the beginning of learning (relative to later
stages) on mathematics word problems modelled after problems from the Graduate Record Examination. The paper
evaluated an evidenebased classification of Scherbased Instruction (SBI) as @tervention to improve word problem

solving outcomes for students with learning or math problems in Grad&2.Krhe paper Cox and Root (2020) evaluated the
efficacy of Modified Scherdaased Instruction (MSBI) on the development and upkeep of sodi& sk middle school
students with Autism Spectrum Disorder (ASD) arithmetic material also practices. The paper Fuchs et al (2020) suggested
contribution of language understanding to WeRtoblem Solving (WPS) is given, along with an explanation rédegiage
comprehension in WPS. The paper Peltier et al (2021) diagnosed with a specific learning disability (SLD) struggle to sol
mathematical problems. One potential strategy for children with SLDs is Sdb&sed Instruction (SBI).

2.1. CurrentStudy

By asessing (a) the impact of connected, basic, and simple schema architectures on word problems; (b) the instructor
acting as implementer; (c) the viability of a modified intervention technique; and (d) participants' social acceptability, we
hoped to furtherenhance the literature. The following inquiries guided our research (Table 1):

Tablel Characteristicef Participants.

Name Agelgrade ALL Ethnicity d':sgrgiﬁry Secondary IQ Math achievement
Asher T /4th T T T T T T
Drake 10/4th No Black, Asian, SLD SLI 83 (WiIsev) 87 (KTEAII Brief)
White
Andy 10/4th No White OHI SLI 78(WIS@ll)  88(KTEAIIBrief)
Joe T /5th T T T T T T
Jack 11/5th Yes Hispanic ASD SLI 83(WISQV) 77 (KTEAIIBrief)
Javon 11/5th No White ASD None None 78 (KTEAII Brief)

ResearchQuestion 1: Existsa relationshipbetween a more significantmeartlevel shift and SBIin correctly solving

G2NR LINPofSYa Ay YFOGKSYFGAO04a dzaaAy3a oFaird aaOKSYl &dNHzO( o
ResearchQuestion 2: How does SBlimpact students' use of combined and generalizedschemastructures when

solving word problems?
ResearchiQuestion3: Whatisthe intervention'ssocialacceptabilityto studentsandteachers?

3. Methodology
3.1. Participants

Twelve students in all took part in the resear€hable 1). Each student's Individualized Education Program (IEP)
required a mathrelated annual objective, and math general education classroom instruction combined with unique
education support settings was needed to be included in our study. Accordiral tparticipants met with the special
education teacher, these requirements. Every interventionist was the special educator. She was a conventional certified
teacher with more than dealt with students with unique needs for 20 years. Getting a mastepedial education. Dealt
with SBI before. She has 13 pupils on her caseload to serve.

3.2. Setting

A public education system in a state's southwest suburb served as the study's setting. Prekindergarten through fifth
graders(n = 481)attendedthe elementaryscool. White (57.5%)madeup the bulk of the registeredstudents,followed by
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disadvantaged students made up around 50.5% of the total student population. 8.1% of the students were English language
learners, and 16.7% needeskceptional education support. In a resource room, research was conducted. The instructor
handled students in fourth and five grades. A wide rectangular table and two ki&heged tables were in the classroom.
Students in general education settings gustruction that aligned with Everyday Mathematics. The students' resource room
finished assignments given by an available education teacher or received a refresher on ideas they had yet to learn during
general education lessons. The class always includdd ten students, a paraprofessional, and an undergraduate particular
education intern while teaching, as given during the research.

3.3. Measures

The current project, they developed nine metrics. One thnamd problem was included in each baseline probe's
schema structure. The PPW, modify, and comparison probes all had an identical format, each witvdhilgeroblems that
matched the goal schema. Each problem's missing value was assigned at random. Each search-haddhpmedlems that
matched the goakchema, known as generalized PPW, change, and comparison probes. The intervention and maintenance
phases both used merged schema probes. Each test had-thwe# problems. Every syllable puzzle has several steps and
two different embedded schema kinds. Omeoblem per schema structure, mixed schemas were only utilized during
maintenance and had the same format as baseline probes. The special educator stated the targeted skill area for
measurements. Fourtigraders made comprised groups 1 and 2. Calculatias wnly allowed for doubldigit whole
numbers for these groupings that did not need to be regrouped. fiftde kids made up Group 3. Only fractions with the
same denominator could be calculated.

3.4. Measurementind ExperimentabDesign

The effectiveness ofraintervention program that combined SBI with a mnemonic for probsaitving and student
performance on mathematical problesolving using a mulprobe design involving different student groups. This particular
design was chosen because (a) Target bela\dould a reversed, and (b) an instrument structure enabled do away with the
lengthier standard assignments for Groups 2 and 3. Every WWC Pilot-GasgleDesign Standards (2017) were consulted
when designing the study to ensure that it adhered to partc requirements for Multipleprobe designs: (a) At the start of
the study, threepanelssimultaneously collectetlaselineprobes andight before intervention was introducedand (b) a data
point as collected when intervention first came up in one paamedl across all succeeding panels. Because the teacher
preferred to start with the smallest group, Group 1 entered intervention first. Three of four children in Group 2 hadea stabl
baseline when intervention began, but only two of six students in Groupd3ahstable baseline at the time of decision. This
difference allowed Group 2 to commence intervention before Group 3.

The ability to solve mathematical puzzles was the dependent variable. Students were awarded points for accurately
completing each stagef@ mathematical problem to gauge their progress. The following method converted this value to a
percentage: (Q3 ¢ NAEOA / Hél i "GQNEQN ) x 100. The processinvolved (a) designingan appropriate schematic
diagram (s), (blnserting quantities in the suitable locations inside schematic diagram(s), (c) creating a precise to facilitate a
solution, and (d) offering appropriate answers. Every issue carriegp@m value. Students had to finish twice, earning 8
points when usig combined schemas.

3.5. InterobserveAgreemeniIOA)andImplementationFidelity

I R20O0G2NIGS &aiddzRSyd Ay | LINRBANIY F2N aLISOAILE SRdzOF GA
additional judge for permanent goods for evaluation of IGAr scoring baseline and intervention probes, the first author
offered two training sessions lasting 30 minutes each. 90% agreement on two successive investigations was the threshold t
be met before being allowed to leave the course. Every baseline,venéon, and maintenance probe had I0A data
collected. IOA was 96.5% for intervention/maintenance and 96% for intergroup comparison.

In a program for special education, two doctorate students assessed implementation faithfulness. The teacher's
training sesion and a second 3@inute session on the fidelity checklist were both attended by evaluators. The fidelity of
implementation data was gathered throughout the study in 33% of intervention sessions. Fidelity was 96.7% (variations
among groups: 96.5986.9%) Each fidelity check included gathering duration. The timer started following stating
behavioural expectations also beginning first problem model. After modelling was finished and before the session's probe
sheet was created, the timer was stopped. Sessitasted an average of 18 minutes (from 16 minutes for Group 1 to 20
minutes for Group 3). Combination schemas had an average runtime of slightly more than 25 minutes.

3.6. Procedures

3.6.1.Baseline
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The specialist educator had 3@ 40-year teacling career minutes daily during baseline. There was no set curriculum
in place, and frequently, students brought completed worksheets to a general education teacher. The instructor summoned
the group to kidneyshaped table at room's back for data collectiperiods and handed them the appropriate sheet for
probing. All word puzzles were read out by the teacher, who also provided a calculator.

3.6.2.Teachetraining

The intervention was taught for three hours by the first author. The aim based a strategy onistibéior solving
problems and SBI on boosting students' performance was explained at the beginning of the training. Four steps comprised ¢
problem-solving heuristic: Look into the issue, create a schematic diagram of the problem, Identify the subjdrevama
the STAR for the solution. Four steps for effective issue solving are aligned with STAR: Recognise, Plan, Solve, and Reflec
schema for each was explained, along with the matching diagram of a schematic. The teacher then had an opportunity to
classify and record issues that matched the intended schemas. Before letting the trainer's model of teaching, an issue that
fits each structure modelled one problem for each schema. The trainer went over each item on the fidelity checklist with the
teacher. The binder containing all about intervention materials was given to the instructor at the end of training. The
research team swiftly debriefed on any missed steps after giving the teacher the completed fidelity checklist during direct
observations.

3.6.3.Intervention

There were 19 intervention sessions overall for each group. The following sessions were part of the intervention: two
schema identification sessions and four PPW sessions, four sessions about compare, four sessions at change, three sessic
on couplal schemas, and two sessions on combined schema identification. The teaching sequence was created using explic
instruction principles. The teacher would call a limited nhumber of people to a kigingyed table in room to begin each
session. The teacherasted the lecture by reviewing behavioural expectations, restating the goal of becoming a problem
solver and outlining the day's aim following the framework for Audience Behaviour Conditions. Depending on the logistical
limitations and the intervention orek, the teacher modelled between one and three difficulties.

The teacher explained the goal, its reason, and behavioural expectations, reaffirmed a plan, and asked for student
input during closure in the schema identification sessions (n = 4). Onlywiossteps identifying crucial information and
structure of problemt were practiced during modelling and guided practice, though. Students sorted around ten issues into
the appropriate systems to conclude the lesson. In combining structures, students rembdwiz structures included into
each case.

3.6.4.Maintenance

The special educator provided formal training to participants for 15 to 30 minutes during maintenance. The teacher
gave no problersolving instruction. Groups 1@, 1415, 2324 instructional daysy (56, 1415 instructional days), and 3
(7-8 instructional days) all received maintenance probes at various points after the intervention. The baseline and probe
techniques were the same.

3.7.DataAnalysisTechniques

To ascertain (a) whether a functionadlationship and (b) the size of an effect, used visual analysis. Six essential
characteristics of data level, trend, variability, immediacy, overlap, and consistency guided dew&iog. They followed
the procedures outlined 2017 WWC Design Standaodsytstematize this strategy: Identify any concerns and observe
whether reliable data were acquired by (a) analysing the baseline; (b) evaluating each phase's level, trend, and variability
independently; (c) examining crepbase comparisons for overlappingromptness, and consistency; and (d) determining
whether examples of the same phenomenon were seen at three different times.

The BESMD measures the degree of change from baseline to intervention, essentially the same as group design
metrics. We submittd the modified BESMD for the current project, which makes use of it because it provides additional
flexibility, Restricted Maximum Likelihood (REML). The results of the visual analysis helped us make the selection of the
model. They specified baseli@vel trends since fixed effects were absent in most cases because baseline levels were
frequently varied because baseline values were consistent across instances and randomly. They chose a steady tren
intervention since simplest model and offered the besatoh. An adjustment in level between intervention and baseline,
which varied between cases, led to the specification of a random and fixed intervention effect.

Students responded to a social validity survey, an initial maintenance probe for their grotip.eWoticons to
symbolize the varied levels of satisfaction with the intervention, responses to questions ranging from strongly disagree (1)
strongly agree (5). Students could express their likes and dislikes of the intervention by responding to haendge
questions. The teacher answered the 21 items onpmint Likert scale plus the five opemded questions that made up the
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Treatment Acceptability Rating. Three latent variables'measurementcharacteristics(a) Appropriateness,(b) Perceived
advantage, and (c) convenience supported by research.

4. Resultand Discussion

This study examined 12 children with impairments getting more arithmetic education in a resource room. It involved
in analysis, which looked at the association betwesshema education and mathematical problewlving ability. Figure 1
displays the results for each participant as graphs. Although the effect size varied across cases, overall visual awalysis sh
afunctional relationshippbetween schema trainingnd mathematicalproblemsolvingperformancefor all participants. Below
Ada I Y2NB RSGFAESR F002dzyd 2F GKS 02y Of-WaASAvay $5% TONER [83%i1 K S
MANE2B806X AYRAOIFIGAY 3 GKIFG dpr 2 Rionkhdnib&seideS grandaddifed Briitgiincreases NS

by 3.05 from the baseline to intervention, with an aggregated3B4D of 3.05 (CI95 [2.54, 3.60]).
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4.1.Groupl

Themeanvaluesl6.8%and 26.7% respectivelyfor Asher's andrake'shaseline Drake's baselinfluctuatedlessthan

Asher's, oscillating between 0% and 33%, and finished on a decreasing trend baseline showed only minor variability, varyin
between 16.7% and 33%sher's intervention data needed to be more consistent. With the exception of coupled schema,
Asher was successful with at least two probes during each problem structure. Asher fared worse than simple structures for
PPW and modified generalized systems better than simple structures for comparing generalized searches. All of Drake's
intervention data, including generalized structures, except for coupled schemas, had a 90% stability rate or higher. For both
students, the immediacy of effect was signifitavhen comparing across stages. For Asher and Drake, baseline and
intervention, there was a mealevel difference of 60% and 69.6%, respectively. During an intervention, both students fared
worse against main structure probes on mixed schema probes fortemance data.

4.2.Group2

The baseline mean level is below acceptable values: 31.9% (Andy). The results showed that baseline data across cas
varied greatly16.7%to 50% (Andyand0%to 50%. Before théntervention, Mikeand Andy's statisticshowedatiny upward
trend.

Students' performance effectiveness of mixed schema probes during the intervention and their function on specific
structures were comparable for maintenance data. Four pupils each received a perfect score on the examination 14 days
after teaching. Students achieved or exceeded their performance during the intervention regarding combination structures.
Fifteen days after education, all four pupils received 95% or better grades.

4.3.Group3

The average baseline level in all cases was 18.5% fdde)yy permissible ranges. All subjects, except for Jack, that
offered a consistent baseline, showed variation: 0% to 50% (Joe). Ellie, Gabe, and Javon all produced varying baseline
However, Joe's was variable to steady. For this group, interventionvdetta inconsistent. Except for Joe on change, in each
simple structure, every student met criteria of 80% at least once. All students achieved scores equal to or higher than their
simple structure performance on generalized issue structures. Only Joe amid Jad completed the 80% requirement for
combination structures. Four of the pupils had a significant immediate effect when comparing across stages. On mixed
schema probes, students still needed to meet the need for maintenance data. Six pupils recenmukite schema probe
scores ranging from 75% for four to 66% and 33% for the remaining two. Five out of six students performed better on
combined schema structures than during the intervention.

4.4. Socialvalidity

The exercise received a passing rating froneacher, an advantage, and convenience. That pupil used schematics
drawings to enhance their capacity for solving mathematical puzzles. Using a word problem mnemonic for addressing issue:
and schematics for understanding organized information were twaeetspof intervention she found most helpful. Given
their similarity, the teacher advised changing the compare and change diagrams. Thanks to this adjustment, students may
find it easierto differentiate between them. Durinthe implementation, shdoundtwo problems. Du¢o schootwide events
and the need to pull pupils from several maths classrooms, scheduling was first a problem.
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5. Discussion

The purposeof this study was to find out if SBI enhanced students' prokéefing skills, when dealing with word
problems that included simple, generalized, and mixed schema structures. Another goal is to evaluate the effectiveness of
teachers applying for intervdion given the logistical limitations of the learning environment. Looking at EBPs used by
teachers in realistic settings and circumstances, the nasty detail must be addressed to close the #tespeactice gap.
Additionally, they must discover strategi to improve kids' performance on more complicated problems when assisting
students with disabilities required for success in general education mathematics courses through psoblizng exercises.

6. Conclusions

Most students reacted favourably to schenmestruction and were competent at resolving combined and generalized
problem structures. Prior studies assessed student performance on generalized issue structures without teaching, and the
results showed that pupils needed to generalize. The present iigai&in showed that students' performance was
comparableto simplestructures afterinstructionin thesegeneralized structure€nlyafew studies havexaminedstudents'
composite schematic structure performance. Most students' performance simflar to basic structures. Specific training
with issue structures can give students access to prodelving abilities to navigate a general education setting more
quickly.
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Abstract The commitment of secondamgged children with intellectual disabilities in school sponsor Extracurric
Activities (ECA) was examined in connection to score intensity, support requirements, and usage of augments
alternative communication (AACParticipants are special education instructors with a minimum of one intellect
disabled student on their attention who took part in an organised ECA at their school (N = 498). A nationwide list
transitioning professions' participants was isduan online survey to gather data. Teachers indicated that stud
engaged in a variety of ECA in performances, school groups, unique events, and sports/fitness. The overv
common of students took part in activities for little more than three hoeech week, and they did not take part
events that were exclusive to students with impairments. The kind of extracurricular events students participated
much time they spent participating each week, and how much they participated in ECA tat&aeias exclusive tc
students with disabilities all had an impact on their maintain needs and utilize of AAC. Except for events the
included kids with impairments, gradevel disparities were not significant.

Keywords intellectualdisability,augmentative ECAalternativecommunicationsecondaryage

1. Introduction

Theinstructionof pupilswho haveanintellectualdisability.Historically thesepupilswere often excluded fronregular
classrooms and received a condensed curriculum that mwamly concerned with functional abilities. A more inclusive and
rights-based strategy, however, has developed to deliver excellent instruction and encaheafydl involvement ofchildren
with intellectual impairments in mainstream schools and sociétyis paradigm shift's trend towards inclusive education is
amongits mostimportant features. Thedeaof inclusiveeducation promotes integratinghildren withintellectualdisabilities
into regular classrooms as far as is practicable. This transformaidmought about by the notion that every student,
regardless of aptitude, has a right to attend and participate in mainstream education (Siperstein et al 2019). The
International Classification of Functioning (ICF) involvement is regarded as a creaitd aomprehend and treat the health
andwello SAy3 2F @2dzyJaiSNED® ¢KS d22NIR I SIHfGK hNEHFyAal GA2Yy¢
language and framework for describing health and states pertinent to health. It recogniseslitatéagihysical condition
encompasses more than just the absence of illness and encompasses a larger concept of functionality-lagidgvélhe
emphasis on participation in paediatric health care research and practice acknowledges that a child's tastitely
engage in daily life is essential for their overall development andhvedtlg. It emphasises the overall effects of health issues
on children's lives in addition to just diagnosing and resolving impairments or functional limits (Liao €9l PCA at
academic research institutionActivities thatstudents chooséo participatein on their owntime and outsideof their normal
academic courses are referred to as extracurricular. Sports, clubs, student organisations, volunteeleadekship
positions, internships, and several other types of participation are examples of these activities.

According to some study, taking part in ECAs may enhance academic success. Students may improve thei
organisational skills, multitasking abilgieand time management skills by participating in ECA, which might lead to higher
academic results (Eizaguirre et al 2019). Individuals choose, organise, and engage in leisure activities during theiespare t
They are delightful optional activities. ¢eneral, people engage in these activities for their pleasure, leisure, entertainment,
or personal growth; they are unrelated to their jobs, commitments, or duties. Recreational pursuits are crucial for fostering
happiness, reducing stress, and achievingeaeral sense of fulfiiment in life. They provide chances for unwinding, self
expression, creativity, and fulfilment on a personal level. Participating in leisure pursuits may also support a gelifé work
balance and improve one's mental and physicalltte To maintain a healthy lifestyle, people should prioritise and schedule
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time for leisure activitiesindividuals may improve their quality of life and enjoy and get fulfilment from their free time by
LJdzN1J2 8 SFdzf t & aStSOGAYy3I FyR LINILF{AY3 Ay FOGAGAGASE GKI
Disparities Students with disaliéis may be singled out for bullying due to their perceived differences from their classmates,
including their unique physical, sensory, cognitive, or behavioural traits. Bullying may occur as a result of a person's
ignorance, bias, or intolerance of theddferences. It's important to remember that bullying victimisation may have serious
negative effects on disabled kids' wbking and academic progress. They may experience higher levels of anxiety, despair,
poor seltesteem, academic disengagement, asttier mental health issues as a result. Dedication to developing an inclusive
and tolerant school culture that values diversity encourages empathy and builds a feeling of belonging for all students is
necessary for efforts to address bullying victimisatiwinchildren with disabilities (Bills 2020). A learning environment's
general student characteristics might in fact hdoath good anchegativeeffects. Theentire learning environment, academic
achievement, social dynamics, and the educational experieot#dse students may all be impacted by these trait&arious

points of view learning environments may be improved when students have a variety of experiences, cultures, and
backgrounds. Deeper debates, critical thinking, and a greater comprehension arige of topics may be sparked by
contrasting viewpoints and concepts. Opportunities for teamwork in learning Collaborative learning may be promoted by
mixing learners with various talents and characteristics. Students may collaborate on group projecentioatrage
collaboration and teamwork while also benefiting from one another's knowledge and assistance (Bagi 2021). The creation of
the Higher Education Authority (HEA) Fuod Studentswith Disabilities is noteworthymilestone in this fieldWith the help

of this fund, students with disabilitiesincluding those who have intellectual disabilitiesan enter higher education and

take part in its activities. It offers financial aid to qualified students, allowing them to get the resources and accomnsodat
they need to thrive in school. Additionally, several Irish higher education institutions have started inclusive education
initiatives created especially for individuals with intellectual impairments. These programmes provide a variety of services
and suport that are catered to the unique requirements of the pupils. The objective is to provide a welcoming and
encouraging learning atmosphere where students may gain academic knowledge, practical experience, and possibilities fo
personal growth (Corby et &020). Individuals with disabilities, marginalised groups, and members of democratic societies
are just a few of the people for whom the notion of participation is acknowledged as a crucial objective. Taking paat,in soci
political, economic, and cultaf activities within one's community and in society at large is referred to as participation. It
includes the capacity to participate in decisions that have an impact on one's life as well as the right to do so.dtuales in

the chance to participateniand make contributions to a variety of societal elements. The idea of participation is intimately
tied to the concepts of inclusion and equal rights for groups like people with disabilities. Assuring equitable participation
possibilities for persons witkisabilities in all spheres of lifeincluding work, leisure, and civic engagenmeig the main
objective. Eliminating obstacles that limit their full and active participation, both physical and psychological (Sarauels et
2020). Selawareness Understandg oneself, including one's strengths, shortcomings, values, and aspirations, is the first
step in practicing sefidvocacy. It entails fostering a feeling of identity and -asurance, which forms the basis for
successfully defending one's wants andhtiy Assertiveness: Being assertive entails speaking with clarity, respect, and
assurance. It entails the capacity to express one's ideas, beliefs, and aspirations clearly and forcefully. Effectidéhg defen
one's rights and demands requires assertivenomunication. Information and knowledge Salivocacy call on people to

learn as much as they can about their alternatives, resources, and legal rights. Understanding the rules, regulations, anc
practices that affect their daily life is part of this.

Wellkinformed people are better able to make wise judgments and successfully speak out for themselves (Smith et al
2022). Society and Economy Children from privileged homes often have access to more money, which may open up option
for them like attendinga goodschool,gettingtutoring, participatingin ECAandreceivingeducationalmaterials.Additionally,
they could have access to better nutrition, healthcare, and family surroundings, all of which might help them achieve better
academic results. THevel ofeducation Schools in privileged neighbourhoods often has superior facilities, greater resources,
experienced faculty, and lowalass numbers. These elements help to improve the quality of instruction and the learning
opportunities available to pupils. Gthe other side, underprivileged schools may struggle with issues including insufficient
financing, few resources, greater studetetacher ratios, and a shortage of competent instructors, which may result in worse
educational performance (Behtoui 2019).d itheir classmates who are usually developing, kids with intellectual disabilities
may benefit from involvement in extracurricular activities at school. There are a number of factors to take into account in
order to comprehend their participation and theogsible influence, albeit their degree of engagement and impact may vary
depending on individual talents.

2. Literature Review

McGarty et al (2021) investigated the parents of children with intellectual impairments were asked about their
experiences encouragg physical exercise. Eight parents of kids and teenagers with intellectual impairments participated in
informal interviews. 9 subthemes were divided into four main themes. Parents' attitudes toward physical exercise were
generally favourable. However, thee are several obstacles that parents must overcome to encourage physical exercise in
their kidswith intellectual challengesHighlevelsof stigmaandisolationexperiencedby parentshavea detrimentalimpact
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on how they encourage physical exercise for their kids with intellectual disability. Bruno et al (2022) describes chitdren wi
intellectual and developmental impairments place a high priority on quality participation, which is defined as pleasant and
joyful activity. Three search engines were used to gather data using @stablished systematic scoping review approach.

The reuirement was satisfied by a total of 35 articles. Six experience components were used to group the quality
involvement techniques (30 in total) and outcomes (8 in total). The research's results provide a fresh perspective on how to
create topnotch experénces for both ongoing and upcoming participation programs. Snipstad (2020) evaluated every kid
the chance to contribute to and benefit from companionship at school is a key component of inclusion. However, certain
specific groups of children are more lévi® separation and elimination than others. Will, a youngster identified as
intellectually challenged who spends most of his school days apart from his classmates, serves as the basis for the empiric
data used in this article. He has created a worldnafde-up friends and assumed identities (roles) in this segregated setting,
which he often engages in and joins. If this is the case, the instructive system must reflect on the kind of indivicurks it w

to create at every level from policy to practice.atobs et al (2021) determined the emphasis of the present research is on
untimely transition experiences, including workiolgss school years, while adulthood is still a less studied period in the lives

of individuals with intellectual impairments. Theatrsition experiences of six persons with severe intellectual impairments
are examined in this paper, including leaving the family home and going from school to adult services. To make it easier fol
individualswith severeintellectual impairments tgarticipate in decisiormakingprocesses, th@eed torethink participation

from a relational and interdependent viewpoint is emphasized. Reis et al (2021) investigate the effects of play and physical
education activities othe socialconduct ofchildren withmodest intellectual disabilities ithe classroom. There-test, post

test, and posttest-retention control group model and the general screening mode served as the foundation for the
quantitative research techniques applied. The School Social Behavialer 8as used to assess school social behaviour. To
gather information from these scales when applied to participants, physical education and play classes were given for two
hours each week for 24 weeks. Children with modest intellectual disabilities ahaipated in physical education and
playing activities for 24 weeks showed improvements in their social conduct at school (Jacobs et al 2021).

3. Methodology
Thisresearchisa componentof abiggerinvestigationon kidswith intellectualdisabilitiesand schootsponsoredeCA.
3.1. DataCollection

The Zarrow Centre for Learning Enhancement listserv subscribers received a correspondence outlining the revisior
and the prerequisites for contribution. The email included a link that participants were required koodlito participate in
the research. The connection led to a permission form that was published on Inspection Monkey, describing participant
privileges and attesting to facilitate the research had received Institutional Review Board (IRB) clearancenf Aledidst
page of the questionnaire were those who accepted to participate. The opportunity to join an accidental sketch for 1 of 5
US$20 gift cards was provided to tharticipant afterthe assessment. No personally identifying information was gath&yed
protect participants' privacy, and the questionnaire's answers were not associated with those of contestants who registered
for the drawing. The listserv members got a follapr email to promote involvement a week after the original email was
sent. A nonth passed with the link to the survey still active.

3.2.DataAnalysis

Thearithmeticbundlefor SocialSciences was usdd import the recordsthat were obtained from Surveionkey.For
the characteristics of the teachers, students, time usedagicipating in ECA, and the frequency of actions with disabilities,
descriptive statistics were computed. Data were reorganised into several independent and dependent variables before
further analysis. Due to the similarities in support requirements agsbrstudents with severe and profound impairments,
maintenance needs were condensed into 3 categories. Because the kind of AAC use was unrelated to the study issues, it wi
divided into two categories: "users" and "naisers." Time used up participating HCA was recorded as "less than 3 hr" and
"3 or more hr" since the researchers believed that engagement that lasted more than three hours was likely spread over
numerous school days. The last category for the number of activities that exclusively cdrstisients with disabilities is
"no activities" or "one or more activities," since attendance was the main topic of the investigation difficulty. A content
analysis approach was used to classify the names of ECA. The codes and codebook were creatsgsbgiroher, and their
applicability was evaluated and validated by a second researcher. A search of the Internet was used to determine the
implication of activity nhames when the researchers were unfamiliar with them and the participants had not provided
definitions. The research eliminated the names of activities that did not fall within the criteria of sshoonsored ECA. 63
activity codes in all were found. A graduate student who was not acquainted with the research was requested to utilise the
codebools to separately allocate codes to each of the ECA mentioned by the participant to guarantee that activities were
correctlyclassifiedinterrater reliability was determinedo be 97.46%(807/828activities).Discrepancies werexaminedand
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determined to be the result of mistakes rather than discrepancies in judgment. The two scholars collaborate to classify the
codes into five groups once they had been finalised.

4. Results
4.1. TimeSpenton ECA

The amount of time spent in ECA provided by $lbool varied greatly. 15.56% (n = 75) of students report taking part
in ECA for less than one hour, 29.87% (n = 143) for one to two hours, 2@ E3%3) for three to four hours, and 21.95%%
=101)for morethan four hoursduringanordinaryweek.Addtionally, 10.79%n =52) of the pupilsparticipatingin ECA.

4.2. DisabledStudentActivities

The mainstream of respondents (n = 315, 64.85%) said their kids did not take part in any extracurricular events
sponsored by the school and were limited to studewiish disabilities. A little over a quarter of the students (n = 134, or
27.35%) were reported to take part in one ECA that was open only to those with disabilities, and a much smaller proportion
(n = 43, or 8.78%) were reported to take part in two or msueh activities.

4.3. StudentOverviewand ECA

Tablel and figure 1, 2, and 3 depicts the distinctiveness of intellectually disabled kids who engaged in both categories
of schoold L2y &2NBR 9/ ! ® a¢KS 0S5aid -79.95%W0 indgp@ndeit Jofrade |évBll asss@incel ¢
requirements, omusageof AAC, was reported to engagesportsor exerciseFurthermore, according to theespondentsthe
YFEAY&aUNBlIY 2F aiGdzRRSyia s6AGK aSOSNB AYLI ANNSyYy (& Qhesinglevy:: O
student characteristic namely, the absence of any pdsigh school students who were recognised as participating in
performing arts was the only one that was not linked to involvement in a specific kind of ECA. The involvement of kids in
performing arts, school groups, special events, and athletics did not vary significantly by grade level. The relationship
between both maintenance needs and involvement in school clubs differed significantly in terms of support requirements.

Tablel StudentChaacteristicsand ECA.

Type of Activity
Speciakvents Performingarts Sports/Fitness Schoolkclubs
Characteristic n % e n % ¥V n % ¥ n % ¥
Supportneeds 3.98 7.55% 1.09 3.98
Mild (n=147) 7.88 17 11.98 101 69.5 51 101 70
Moderate (n=135) 14.6 18 8.95 161 75.3 77 161 75
Severgn=135) 17.6 12 9.28 89 66.2 69 89 66
Useof AAC 5.33* 6.45** 231 5.33*
User(n=113) 19.8 7 6.36 71 636 50 71 64
Nonusern(n=38) 11.5 39 10.15 278 727 135 278 73
Gradelevel 1.58 - == 1.58
Middle school
(n=115) 11.5 13 1153 79 694 42 79 69
Highschool
(n=334) 12.8 33 106 235 71 135 235 71
Posthigh 8.91 0 o 32 80 16 32 80

Theschool(n=39)
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4.4, Characteristicand ECA

Students can decide to take part in ECA that is relevarihéar hobbies or interests outside of the classroom. For
instance, a kid with an interest in music may join the school chorus or band, which would take a lot of time. To develop thei
talents, strengthen their portfolios, or pursue personal ambitions, ighotivated and ambitious students may deliberately
seek out ECA. These kids are more likely to invest a significant amount of time in ECA. If ECA is prioritized, students m:
devote more time to them, even if it means sacrificing other aspects of tlieirThe ability to manage one's time well is
essential for juggling academic, extracurricular, and personal obligations.

The duration of time children reported participating in ECA offered by their school did not vary significantly by grade
leveldescribes inTable2 andFigures 45, and6. There werssignificantvariations for maintainequirements)(2 (2,N=483) =
12.41,p =.02,V =.162). Students with moderate impairments were substantially more likely to engage in ECA for 3 or more
hours per week than individualswith severedisabilities)¢ (2, N =349)=12.063,p =.01, =.189;X(2, N =274)=6.340,p
=12, =.152). Additionally, AAC users substantially decreased their likelihood of engaging in three or more hours per week
of ECA compared to nehAC users, as shown by the following statistié€1, N = 483) = 12.9(=.01, =.157. Additionally,

AAC users substantially decreased their likelihood of engaging in three or extra hours per week of ECA comparad@ non
users,as shown by the following statistic€(1, N= 483) = 11.899y=.01, =.152.
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Table2 NumericalOutcomesof Characteristicin ECA.
Threeor more hours Lesghan 3 hr
Characteristic % n % n x°
Supportneeds 43.23 12.41*
Mild (n=144) 47.29 43.23 79 54.88
Moderate (n=135) 33.6 47.29 105 51.53
Severgn=135) 33.6 92 70.72
Useof AAC 31.71 12.90***
User(n=113) 50.27 31.71 80 72.32
Nonusern(n=38) 50.27 194 52.77
Gradelevel 48.24 3.45
Middle school(n=115) 52.49 48.24 69 60.77
Highschool
(n=334) 32.35 52.49 175 54.76
Posthigh 43 32.35 28 69.44

Theschool(n=39)

4.5, Characteristicand ActivitiesExclusivéo DisabledStudents

There were considerable differences in the age group of the children; their assistance requirements, their use of AAC,
and whether or not they took part in a minimum of one activity that was exclusive to studeatsad disabilities shown in
¢FrofS od aLY O2YLI NRazy {252)¥d4R RE.G, a20& andl high ZdhatdRBdentsiX2 (1N =0 ™ :
375) =6.040,p =.014, =.28), posthighschoolstudentwere considerably furthepossibleto take part in at leastone activity
that solely comprised students with disabilities. Students with severe disabilities were substantially other possible than
students with moderate impairments to take part in at least one activity that was exclusive to imalvidith disabilities,
according to suppomeeds, XZ1, N =277)=13.59,p.001, =.213. AAGhdividualswere alsonoticeably moreprobablethan

non-users to take part in at a minimum one activity that was exclusive to students with disabilitiesNX2(491) = 24.08,
p.01, ' PHME
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Table3 Numericaloutcomesof Characteristicen ECAwithout Disabilities.

Oneor more activities No activities
Characteristic n % x° n %
Supportneeds 13.59*
Mild (n=144) 39 29.22 109 75.81
Moderate
(n=135) 79 79 137 65.69
Severgn=135) 64 64 73 55.39
Useof AAC 24.08**
User(n=113) 64 56.96 52 47.06
Nonusenn=38) 119 32.62 265 71.42
Gradelevel 8.41*
Middle school
(n=115) 37 33.27 79 70.75
Highschool
(n=334) 118 35.86 218 67.08
Posthigh
Theschool 23 57.29 19 45.75
(n=39)

5. Discussion

This research looked at how many intellectually disabled children in the secondary school participated in ECA
organised by their schools (Tshegetsang 203pprts/fitness and school clubs were the two activity categories in which
students engaged most often. Most kigarticipated for threehours orless each week oaveragein ECAOberleet al2019),
however, this time commitment varied greatly. Activitigmt are exclusive to kids with impairments only attracted less than
half of all pupils. Thekind of ECAstudents participated inhow muchtime they spentparticipating eactweek(Carbonaro and
Maloney 2019), and how much they contributed to activitiesigaed specifically for students with disabilities all had an
impact on their need for assistance and the use of AAC (Spaaij et al 2019). There were several ECA offered by the school
students with intellectual disabilities, bgportsandfitnesshad the highestparticipationrate (70.48%). revealed that 39.30%
of children with intellectual disabilities, aged 1817, got involved with school sports teams. These many discoveries may all
be explained by several reasonable theories. Most significantéuigus research tended to concentrate on involvement in
sports teams or school games, and then adopted a more inclusive period that included both sports education and strength.
Another possibility is that although concentrated on a wider age range witmaller group of people with intellectual
impairment, the present research included secondage pupils throughout the complete spectrum of intellectual disability.
According to the Centres for Prevention and Control of Disease, children and adults teilectnal and additional
disabilities are most at threat of becoming obese (Lahham et al 2019). The prevalence of chubbiness for children with
disabilities is 37% greater than the rate for children devoid of disabilities, and the rate for adults witflitiksais 58%
higher than the rate for adults without disabilities. This makes the substantial number of people who participate in sports
and fitness all the more interesting and supportive. It seems that, at least among the participants in the ptadgis s
material, a student's level of support requirements did not prevent them from participating in sports or fitelassd
activities unless they also utilised AAC. When compared teA%@ users, students who used AAC were considerably not as
much of possible to engage in physical activity (Pickering et al 2019). Physical exercise has been shown to help preven
obesity and improve general health, thus it is important to figure out why kids who use AAC don't participate in sports or
fithess at a compable rate as their counterparts who don't use AAC. Our research raises concerns about why adolescents
who need the most care are more likely than their classmates to participate in school organisations and special atsivities. |
possible that these actities provide more possibilities for involvement and are friendlier to those who need more help, or
the parents have encouraged their children to take part in them. It's also possible that clubs and other ECA are eadier to fi
inside schools, involve lesgeekly time commitment, have simpler participation criteria, or better reflect student interests
(Luthar et al 2020). A grade was the only consideration that was irrelevant to the kind of activity in which studentsttook pa

We projected that a much smal amount of posthigh school students would participate in school sponsor ECA since
their friends their age are currently not in school, given the emphasis ofhigkt school programs on preparing young
people for their teenage years. As a result, wipigticipating in these activities, pupils could have access to classmates their
age. There is a worry that these kids might not be able to utilise relaxation opportunities with peers their age duridg schoo
sponsored ECA since a substantial percentagmsthigh school students (45.78%) did not engage in activities to facilitate
solely involving students with disabilities. For people with intellectual disabilities, the kind of advantage and theyqofantit
time spent on activities that might predict duca benefit may vary. Additionally, because of their specific assistance
requirements, some children with intellectual impairments may engage in activities different from those without disabilities.
So, rather than activity duration, thatensity ofparticipation may be better predictor ofeducational value. Theroportion
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of students who engaged in ECA that is solely open to students with disabilities is the last topic worth addressing.-Over one
third of all pupils took part im minimum of one activity that was restricted to those with impairments.

6. Conclusions

The results of this research reveal that students with the most severe impairments engage in ECA less often than
other studentswith intellectualdisabilitiesand are extra probableto contributeto one or more activitiesthat are exclusiveto
people with disabilities. School is supposed to suspiciously assess the kinds of ECA they provide and hurdles thattmay restri
contribution by kids who need considerable support regments to promote the engagement of students with severe
impairments. Given that these students were found to engage much less in sports education and fitness activities than non
AAC users, more effort should be put into discovering chances for thedo teo. Finally, podtigh school educational
institutions should reconsider whether their extracurricular programmes are appropriate for this group of students and look
for different ways to engage them in community activities that foster lifelong interakingside peers their age who are not
disabled.
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Abstract This study looked at how well visual task evaluation helped teenagers with autism and intellectual dis:
become more competent at car washing. For disabled peéplpromote their independence and employment chanc
car washing skills are crucial. The goal of this study was to ascertain whether training techniques that include vi
evaluation can improve car washing proficiency in teenagers with autismirdaliectual disabilities. 30 participant:
ranging in agérom 12to 18, participated in gore-test/post-test design. Randomly chosen growgiparticipantswere put
into the evaluation group for the visual task or the control group. According tdfititengs, the visual task evaluatic
group outperformed thecontrol group in terms otar washingbility. Adolescents with autismand intellectualdisabilities
can learn skills more quickly and become more independent by including visual task evaloatidgheir teaching
strategies. These results demonstrate the potential for such treatments to enhance their quality of life and emplc
chances.

Keywords handlingconflicts,tacticaldecisionsemotionallntelligence decisiormaking leadership

1. Introduction

The quality of one's life as an adult greatly depends on one's employment. Employment benefits include better
psychologicalvellnessfamily fulfilment,life satisfaction perceived healthgeneralquality oflife, cognitiveperformance,and
well-being. For people with disabilities, integrated employment is crucial to their full inclusion and engagement in communal
life. It is essential to increase these people's access tentiph research and career development suited to their unique
requirements, preferences, and talents, as well as the labour market, to foster a more inclusive society for them (Cox et al
2017). Individuals with intellectual disability (ID) and autism spectrum disorder (ASD) currently have few employment
options. Less thamne out of five (20%) adults with autism or mental impairment disorder were employed in combined
settingsfor employmentbetween2019and2020,accordingio currentU.S.data; after graduation,24%of Teenagegrownups
with intellectual disabilitiesand 339% of teens and adults with ASD are unemployed in the paid sector (Bishop et al 2018).
According to studies, 30% of people with ASD are employed in the United States. However, only 50% of the 170 teens witt
ASD who participated in the study had paid empieynt, and 36% received social assistance. Developing and established
nations acknowledge the importance of increasing work possibilities for people with disabilities beyond the United States
(Whitesburg et al 2020). The Japanese government has dramaiitelgased accessibility to elementary learning and job
prospects. For the approximately 38 million individuals of working age with disabilities, employment chances remain
incredibly scarce despite significant government efforts to establish and safeltzlemgr opportunities.

Thescarcity ofresources for disabled persons to obtain adequate studies, worcaupational skillearning is onef
the main factors contributing to their unemployment, aside from ineffective law enforcement (Bergmann et &). 2021
According to a recent study, over thirty percent (35.69%) of sehgelJapanese kids with autism spectrum disorder either
left early or never went there.

Additionally, transitiorprograms arescarceor perhaps norexistent for the fewteenagers andgouths with disabilities
who finish secondary school. Even if they are protected by the law, individuals with disabilities lack the necessawy skills t
work in environments that are competitive for employment because of their comparatively weak educdigxiarounds
(Root et al 2018). Video modelling and visual assistance are examples of ewidsece practices for instructing
occupationabbilitiesfor childrenand adolescentpeoplewith autismspectrumdisorder.Adolescents angoungpeoplewith
autism spectrum disorder have been taught several employmefdated skills using video modelling in hypothetical or real
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world settings, such as mascot jobs. As well as fundamental abilities in environments like the workplace, bowling alleys, or
supermarkets, such as aqua plants, supplying mail, and replacing paper towels. Some researchers used vitirg, mode
which involved playing a clip of o chores on a portable device. This led to a rise in separate reactions and a decline in
prompts in professional contexts. They coupled visual and audio prompting with video modelling, significantly boosting the
accomplishment of a job on our own (Esposito et al 2017). The education findings above confirm the value of multimedia
based training for the learning and autonomous mastery of sophisticated technical abilities. In any workplace, it'sccrucial t
completeindependent jobs and engage in vocational activities continuously without taking frequent breaks. But in none of
these research was, individual job participation quantified (Milligan et al 2017). Researchers were motivated to create these
programs and asss their efficacy by the urgent need for job based on evidence abilities coaching courses for participants
with ID/ASDn Japan. Sincénere are many car washes in tmeighbourhood and Services for car washesiareigh demand
in Japanessuburbs, thgob objective for this research was identified as knowiag washes. They provided competitiared
integrated employment opportunities for people with disabilities through commubged training. The occupational skills
training also consider the uniqueequirements of individuals with impairments, such as preferences, availability, and
willingness. Both visual job analysis and Based on evidence approaches likbaseeoeducation help students learn new
skills and complete jobs independently.

Questionnairel: Howwell did training help with accuracywhen performingthe carwashjobs?

Questionnaire 2: How much did training affect how engaged students were with their jobs?

Questionnaire3: Howwell wasthe learnedcarwashtechniqueskeptup?

Theremainder of the paper is divided into subsequent parts. Part 3 contains the proposed method explained. Part 4
contains the results and analysis, while Part 5 discusses the conclusions.

2. Literature Review

Hart, 2021 stated special education services arevigled to numerous people with Autism and other developing
disorders to address weaknesses in cognitive and adaptive functioning. These deficiencies affect the student's capacity fo
independent participation in daily activities. To address these defienacross multiple special education classes, there
are,however, fewgeneralizablgrograms available. Iresearchincludingl4 people,ages 130 18, whowere diagnosedvith
autism spectrum disorders, intellectual impairments, studying disabilities, maultiple disabilities, two modules from the
Healthy Relationships Curriculum were evaluated for effectiveness. Pfeiffer et al (2020) explained serious transportation
issues frequently prevent individuals with intellectual and developmental disabilitizid),(lespecially Autism Spectrum
Disorders (ASD), from accessing healthcare, participating in their communities, and finding work. People with IDD may be
able to get over transportation obstacles with the use of travel training, which usesoae coachg. This study sought
to determine how a thorough travel training program affected the travel abilities of people with IDD. Rosello et al (2020)
aimed oneof the essentialdeas inthe studyof socialthinking, particularly inthe contextof autismspectrun disorders (ASD),
is the theory of mind (ToM). There is a large and convincing body of literature demonstrating deficiencies in ToM in people
with ASD. The diverse profile of ToM skills in kids with ASD and the relationship between various ToM devdmmizent
and social, sensible, and adaptive behaviours in daily life are two linked concerns that need further study. Babb e} al (2019
described, Executive function (EF) problems are frequently linked to autism spectrum disorder (ASD), which significantly
affects how difficult it is for people with ASD to live independently, especially when it comes to social skills. Technologie
present promising chances to design EF intervention programs for autistic youngsters. Most therapies discovered improved
EFs andessened symptoms in kids and teenagers with ABDits generalization to untrained talents (i.e., social abilities), as
well as their longerm impacts, there is a lack of research. Shkedy et al (2021) stated from 2011 to 2017; there were 7.0
million chldren with disabilities enrolled in publgchoolsthat were covered by theParticipants with Disorder&ducation Act
(IDEA), a federal legislation. The current curricula provided to students with special needs are diverse and incoherent
because they difieamongst students, classes, districts, and the entire country. @zerk et al (2021) expressed one of the most
critical areas of human growth is social development. A lack of social skills can have a detrimental effect on several vita
areas, such as acadesperformance, interpersonal interactions, behaviour, psychological wellness, and adult life outcomes.
Those who have autism typically lack basic social skills. Children with autism frequently fail to develop social competence
They may encounter difficuéts in the family, school, and community contexts without the support and efficient therapies to
improve social skills. Ketelaars et al (2017) suggested women with autism spectrum disorders (ASD) may exhibit a distinc
less obvious clinical expression.eThtudy of potential underlying mechanisms that could be responsible for the female
phenotype is, however, still in its early stages. Stiller and Mo6R3le (2018) explained children and teenagers with autism
spectrum disorder (ASD), and those without it nowe lalmost exclusively on screens. This systematic review offers a current
summary of screen media's importance in the lives of kids and teenagers with ASD. They found 50 research examining med
consumption among kids and teenagers with ASD from 2007 24.2@ccording to this research, screen media is a child or
adolescent with ASD's favourite form of recreation, with varied results compared to those without ASD.

3. Methodology
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3.1.Participants

WeChat, a popular social media on mobile devices platform in Japan, was used for enlisting volunteers for this study
from a nearby parent support group (Table 1).

Tablel Inclusionand Exclusioreriteria.
InclusionCriteria ExclusiorCriterion
Age:14to 20yearsold alreadyreceivedinstructionin carcleaning
Dualdiagnosiof IntellectualDisability(ID)  Concurrent vehicle washing training was
intendedto be obtained.
AutismSpectrunmDisorder(ASD) the investigation
Ableto watchwhat othersdo and copyit

collected with the consent of the
participant'sparents

His IQ was 45 on the Wechsler 1Q Grade for Kida Japanese. He had an ASD diagnosis that was considered severe
(score: 37) using the Japanese version of the Children's Autism Measure and the ASD standards in the Diagnostic ar
Statistical Manuel of Psychological llinesses. The parents claim tmattfre age of six to thirteen, at a private institution,

Kao received itepth instruction in speech, academics, and motor abilities. Also, when he was 13 years old, he spent a
month in a rehab facility, where he had received some basic training in restaduties, including dishwashing, arranging
tables, placing orders, and cleaning up. He created phrases with two words for communication, enquired about favourites,
tagged over 50 everyday sections, and addressed social concerns. He was reading a¢quieakent to about first grade.

He could dress, maintaimis appearance, and tidyp his place. But he needs supervisamd adults giving him instructions to

finish his job.

Male, age 16, with moderate ID and ASD, Ray. His Vehicles rating in the egtmmeries was 38, and his WIBC
rating was 40. From primary to middle school, Ray attended public schools, and his mother accompanied him to class ever
day. After finishing middle school, he stayed home with his parents, where his mother showed thintohoonduct
household jobs anbroughthim grocery shopping. Ray could usienplecommunication techniques, su@asaskingfor select
products, tagging above 52 commonplace objects, and responding to social cues. His writing and reading abilities were
roughly on par with secondraders. He was also capable of performing simplecsglf jobs, including grooming, taking a
shower, doing the dishes, and doing the laundry. However, he needed many prompts and supervision to finish them. Before
the study, hehad never had any training in vocational skills.

Lon, a 26yearold male, was identified as having moderate A0 mild IDLon can writeand read at thehird-grade
stage and has rudimentary communication abilities. He could take care of himself anthimardaily schedule, including
gettingdressed grooming,doinglaundry, andcleaninghisroom when provideda list of thingshe could purchasein agrocery
store alone. He could wash his dishes after meals and tidy up his room. From primary to high lsehwas enrolled full
time in a unique education program. After graduation from high school, he had undergone three days of dalputwo
instruction in vocational skills in a rehabilitation facility. Basic computer knowledge, the use of searcbsergid mail
delivery were all part of his professional development program.

3.2. Arrangement@ndResources

The study was carried out in a Japanese interior city subtre.universitd F FAf A G SR | dziAay & dzR
room was the location of Part @&f the training, which included a movie and instruction. Part 2 of the training included
washing an automobile, which was done in a business with manual vehicle washes. The vehicle wash served as anothe
location for the probe periods. After part 1 wagifihed, the teacher, parent or guardian, and child either got a ride, if there
was one or walked for around 22 minutes (1.3 km) to the vehicle wash. Part 1 coaching was carried out elsewhere becaus
there wasn't enough room in the car wash.

Afemalespecial education graduate student served asitistructor. DuringPart1 training, theconferenceroom was
empty except for the trainer and the student. A pc, a chalkboard, a projection displiyrward of it, a desk, and two stools
couldbefoundin thisémx 5 mx 4m room. To capturéhe meetings, azideocam was mounted oa tripod. Oneautomobile
could be washed in the 5 m by 5 m by 3.5 m car wash. Near the entryway on the front left side, an aqua pipe was positioned
At the far left side, adjacertb a tap, was where the sponge and bucket were located. In the forward right corner, near the
entry, there was a holder with towels and liquid soap. Right next to the wash station was the workplace and the waiting
room. Occasionally, the car wash's owrsgrénd the participant's parent might stop by the office or waiting room to see a
training session. Customers of the car wash did not have to stand by their because delivery and pickup services were
available. The periods were recorded with a video canmeoanted on a tripod.
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In the Part 1 learning periods, there were four video clips used, one for each objective job. The teacher acted as the
model, outlining and showing each step of a particular assignment. Every video clip bastezen 4 and 6 minutes. In
addition to Oral comments provided by the modeller and illustrations of each action in a target assignment, the specifics of
each phase (for example, wholly zoomed in for larger pictures, sprinkles aqua on every inch ofsthed@anvork. The PC in
the room was used to display the videos. The twenty laminated picture cards that comprised the visual job analysis were
total. Each image card (13.9 centimetres 16 centimetres in size) had an image of one stage in a specific jitbteand w
explanations of that the following image (for example, taking out a aqua pipe). The learner could see these images on the
wall since they were there. The jobs and steps are listed in Table 2 for convenience. Cars were used for the videos an
graphicassignment evaluations, while vans, SUVs, small vehicles, and sedans that customers voluntarily contributed were
used for the hand®n training. Due to the worker's training as a student with a disability and the fact that there wouldn't be
numerous workes washing the car at once, the customers were advised that it would take between 30 and an hour.

Table2 Techniques$n EveryVehicleCleaningService.
jobs Steps

A:sprinkleaqua Al:removingandreattachingthe aquapipe
A2: Sprayingthe car's outside (includingthe front, back,top, left, and
right sides,aswell asthe wheels)
A3:activatingthe aquapipe
A4:takingthe aquapipe out

B:Washthe vehiclewith foamaqua. B1:Restoringhe bucketand scrubber
B2:cleaningthe scrubberandaddaqua
B3: Vehicle cleaning (front, the top, backward, left, both sides of
windshields)
B4:Fillthe containerwith aqua,then wet the scrubber.
B5:putting the soappipe backafter turning off
B6: Thefront, back,top, wheelson the left andright sidesare all sprayed
with the soappump.
B7:Activatingthe soappipe
A8:takingthe aquapipe out

C:Washthe vehiclewith aqua. C1lto C4:similarto Alto A4

D:With atowel, Wipe off the car. D1:placingthe usedclothingin the hamperfor laundry
D2:dryingboth the right andleft faces
D3:wipingthe vehicle(includingthe front, back,top, andwindshields)
D4:obtaining afreshtowel

3.3. LaboratoryDesign

To assess how well training affected assignneraiuations and the acquiring of easashing skills, this research used

a repeated probe over 4 behaviours sketch. The four targeted duties (i.e., Job A: sprayed aqua, Job B: washing the car wit
foamy liquid, Job C: washing the car with aqua, and Johifngvthe car with a towel) was created after job analysis of the
target car washing abilities, and each job had numerous steps. The training includes visual job analysis, video modelling, an
a present hierarchy of prompts. When a stable baseline had lestablished, Job (A) training was started and continued

until the criteria results of 100% for two continuous periods, at which point Job (B) training began. The following jobs were
trained similarly. After each activity met the required standard, persabg periods were held 7 days later, 14 days later,

and 183 days.

3.4.Procedure

Periods for probing various situations: To assess each pupil's development of skills progress over time and as a test c
proficiency for every assignment within the training eowiment, probe periods were done consistently throughout the
starting point, training, and persueconditions. Before Part 2 of the day's training within the coaching circumstancen@ probi
sessiorwasheld. Theteacher providedhe equipmentanddeliveredstraightforwardverbalinstructionswith specificphrases
for each job throughout probe periods (for example. "Scrub car with soapy aqua"). The teacher then gave the pupil 10
seconds to reply. After each activity, the instructor complimented the studentifing an excellent job on each step that
was completed correctly. The teacher made a neutral comment while ignoring incorrect answers (such as "Thank you for
your work" or "Let's do something else") if the student failed to follow the instructions mlyc failed to react within 10
seconds. The linked replies over conditions were examined for all four jobs. If the learner lacked the necessary abilities tc
complete the assignments, the initial probe session lasted between 6 and 13 minutes. A secbimd) m&ssion, lasting
between 23 and 30 minutes, took more time. In the practice circumstance, Job A was probed; afterward, Job A was acquired,
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and Jobs A and B were examined as chained replies after Job B was obtained. Because ibb €amasas Job A and the
students mastered Job C without training, probe periods for Jobs A, B, and C was skipped. Following this timetable
persueprobing periods were held: 7 days, 14 days, and 183 days after each job had been mastered during tme progra

Periods of instruction: Each session of education had two sections. The conference room served as the location for
Part 1 and the car washes for Part 2 of the training. The first training session included a video demonstration and guidance
The first tdble is titled "Car Washing Steps in Each Job." Activity Step A: sprinkle aqua Al: Extending the aqua pipe AZ
Activating the aqua pipe A3: A car's outside being sprayed A4: Detaching and reattaching the aqua pipe. B: Wash the vehic
with soap and aqua. BRemoving the soap pipe B2: Activating the soap pipe B3: Using the soap pipe to squirt the front
windscreen, top windscreen, rear windscreen, left part and wheels. B4: Disconnecting the detergent pipe and reattaching it
B5: Bucket loading with aqua andaking the sponge B6: Detailing the vehicle's exterior .B8: Restoring the towel and the
bucket after B7: Cleaning the sponge C: Wash the vehicle with aqua. Identicalté fal CiC4. D1: Obtain a clean towel
D2: Dry the vehicle (including the front wirtdlsen, top windscreen, and back windscreen). D3: draining the left and right
positions D4Placinghe discardedmaterialin the launderingbasket.Atargetjob videowas delivered byhe instructorin Lee
et al. Second, the instructor showed the relevanage whilepausing the video after each step. Third, the teacher instructed
each pupil toexplain theprocedure by analysing thext located at thebaseof each imageFourth, theteacher gavepositive
feedback for appropriate reaction or used echoic suggestions to elicit appropriate responses. Fifth, the teacher went through
the remaining stages in the same order until they were all demonstrated and explained. The learner was then requested to
arrange the photographs in chronological sequence and define the steps when the instructor had finished. When a job was
completed using the method outlined above, Part 1 came to a close. Each training session for Part 1 lasted roughly 1°
minutes.

Practicaltraining in the vehicle wash made up Part 2 of the program. First, the teacher arranged all of the images on
the wall in chronological sequence. Second, the teacher instructed the pupil to go through the photos by outlining each step.
The resources requed for the activity were also presented by the instructor. Fourth, the pupil started completing the job's
steps. When the student completed each stage successfully, the teacher offered encouragement. The teacher provided &
gestural prompt (such as indicag the picture) combined with a voice explanation (such as "Pull out the pipe") for the
learners to answer if they learners skipped a process. If this happened, the response was noted as being incorrect. Aftel
giving verbal and gesture instructions, if thepil still didn't answer correctly, the physical direction was given.

In this research, we only used Ray's physical input to start Job a training periods. When every step in each activity wa:
finished, Part 2 of the instruction ended. The trainprgcess for Job B was completed once the student met the criteria for
Job A. Once the student met the requirement for Job D, the coaching process was repeated. The duration of each Part
workshop contends from 15 to 20 minutes. The student began eadhbyigieceiving Part 1 teaching for the assigned job,
was driven to the car clean, had one period of probing the skill(s) they had mastered, and then received Part 2 ingtruction f
the target job. The entire coaching circumstance took between four andiestks to complete, and every student received
three to four visits per week.

3.5. DefiningResponses

The percentage of accurate answers for every assignment and the proportion of probing session job involvement
across circumstances were the dependent variabfeproper response was one that the student independently completed
and matched the description of the stép question. Each of the four stages in Job A, which involved spraying aqua, was
included as a response. For step 3 to count as a correct reattieearners had to wet every part of the vehicles outside.

The accuracy rate for Job A in that probing session was 25% if the learner had a correct answer out of all four phases.

In the starting point, learning, and persueprobe periods, where all of dhs were completed by the students as
chained replies, job participation was evaluated utilizings3®omentary time sampling. When a student spent more than
three seconds on a job during each time sample interval without taking a break or engagingiptikisbehaviour, it was
considered an instance of job engagement. Disruptive behaviours involve speaking out of turn, averting your gaze, making
pointless, repetitive gestures, or moving about.

3.6.SocialAcceptance

We created questionnaires and asked eachidth parents, the two car wash shop owners, the motorists who wipe
cars the students washed at continuation probe events, and the children who took part in the study for their opinions to
determine the social validity of the study. The questionnaire farepts has 15 sections (Sectiong6lregarding the
acceptability of the learning, Item 6 regarding the perceived value of the teaching, Heinp@rtaining to viability, and
Sections 1215 regarding satisfaction). The course's content, the vehicle wastedure, the individual learning format, and
the practice chances were the first through fifth sections, and they were all considered acceptable. Section 6 questioned the
parents if the training had improved their child's career abilities. Sections 7 ghrdi® dealt with the program's viability
regardingthe length of periodseachweek, the sizeof eachone, the cost,and the amount of time neededto completethe
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training. Sections 18 15dealt with howpleased parentsvere with the instructor, the job involvement, thedevelopment of
their child's vocational skills, and the acquisition of car wash skills. Every item was scored usingtgpkilsrale with a
maximum of five points. The final query was an omeed one that asked pants to share what they learned from the
intervention, their feedback on the interference, and suggestions for program enhancement.

Researchers spoke with each student individually during a brief interview to gauge their level of satisfaction with the
course overall. The four inquiries were, "Do you enjoywashing? If so, which feature is the best? Why not, then? "How do
you like the teacher?" How do you feel regarding the cars you just cleaned? AngdiAneterested in working in a car wash
in the future? For or against? Opemded interview questions were used with the two auto cleanse owners. Questions like
"Are you happy with the outcomes of this training?" were among them. Is there something you could recommend to make
this training better?

During the persueprobe periods, we only asked individuals to wipe cars our participants thoroughly washed to
respond to the questionnaire we designed for the clients who gave their vehicles for the training. (A) Is the length of time
that customers must wait fom vehicle wash sufficient? (a) Is the price reasonable? (c) Do you think the service was
satisfactory?Anyideasfor improvementif not? (d) Areyou concernedabouthavingpeoplewith impairmentswashyour car?

(e) Areyou prepared tohave yourautomobilecleanedat a facility runby peoplewith disabilities?And (f) anyfurther remarks
or trainingrelated recommendations?

3.7.ProceduréddherencexndInterobserveConsensus

One supervising professor from the institution evaluated 30% of all the instruetients for all learners and 30% of
the probing events for each individual and in each condition, evaluating procedural fidehiteowr through video
recordings. The sections with implementing steps were listed on a checklist. The objective job hadntootuced, the
video clip's action had to be shown, the picture/question had to be delivered, and the consequences had to be given. These
were all elements on the checklist for Part 1 of the traimirgach step of the job involved repeating sectionsttispugh (d).

A verbal direction and materials presentation, a visual representation of the objective job, and a discussion of the
consequences were all part of the Part 2 training. A reminder in the tree structure for an inaccurate reaction or no reaction
was theconsequenceén Parts land 2of the movement.Everyone of the 20 steps foreveryjob was specifiedn the checklist

for probing periods. Each phase involved (a) giving verbal instructions and waiting for 10 seconds before giving supplies and
(b) praising a good response while disregarding a bad one. By multiplying the number of particular sections by the total
variety ofsections orthe list and dividingthe resultby 100,the degreeof operational fidelitywas determinedForall periods
evaluatal, there was 100 percent functional fidelity for probe periods. The procedural faithfulness for the learning periods
varied from 93.9% to 99.6%, with a mean of 96% for all observed periods.

A graduate candidate who had been instructed to capture studepties from the visual recordings conducted
interobserver agreement (IOA) assessments for every learner from each condition for 30% of the probe periods. IOA was
computed by multiplying the variety of deals by the sum of the agreements and disagreememisvdriage I0OA for vehicle
wash jobs was 96% (ranging from = 939%0), and for all periods examined, it was 93% (content =X1%0).

4. Resultand Analysis
4.1. AccuracyfWork

Figures 1, 2, and 3 depict the rate of reaction for Jobs A, B, C, and D. Excefrigjogirg from = 30.69600%), Kao's
job accuracy was rather steady during baseline for every job (Job A: M = 38.1%, ranging-r B1®% > T W20 . Y
content = 33.9%19.2%; Job D: M = 38.1%, content = 3438/8%). Before meeting the mastery requiremt for Job A, Job
C's performance was on par with the other assignments in the baseline. Kao's accuracy under the coaching condition sool
rose to an excellent level. He met the criteria for Job A in five periods (with a content of@®8%), Job B in gen periods
(with a content of 77.9%100%), and Job D in gigriods (with a content of 79.96200%). Between the baseline and training
conditions, there was no data overlap. One week after completing Job A, Kao continued to perform with 100% accuracy
throughout persueperiods. He also performed flawlessly when learning jobs (such as AB and ABCD) were chained togethe
He continued to complete all jobs with 100% accuracy one week, two weeks, and six months after the instruction was over.
Similar to this, Rag'accuracy was low and consistent at the start for Job A (M = 29.9%, content =22078%), Job B (M =
15.1%, content = 8.7%6.9%), and Job D (M = 19.6%, content = 128%%), but increased after mastering Job A to learn
Job C (content = 30.6¥0%). it accuracy on each job grew right away to a extreme level, and under the learning
circumstance, he reached criterion performance. He completed Jobs A, B, and D in a total of 5, 7, and 6 events, respectivel
(M = 85.7%, content = 72.3%90%; Job A: M = &3%; Job B: M = 55.6%; Job D: M = 77.5 %:;). Between initial and training
conditions, therewvere no data overlaps. Duringersueprobe periods conducted a week, two weeks, andnsirths later, he
kept up acquired duties and completed them in a linked ord@éhww00% accuracy. Job A: content = 43B&%; Job B:
content = 48.3%66.4%; Job C: content = 44.:2%90%; Job D: content = 23.44.1%). Lon had a relatively high job
performanceduring baselinecomparedto Kaoand Ray.He alsocompletedJobCafter meeting the requirementsfor JobA.
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He mastered Jobs A, B, and D in four, two, and three attempts, respectively (M for Job A: 100%, contedD@®O% for

Job B: 98.1%, content: 92.3260%; M for Job D: 96.5%, content: 89:500%). His aracy instantly climbed to near the
criterion achievement during training. There was no overlap between the baseline and training conditions' probe data. In 1
week, 2week, and sbmonth persueprobing periods, he performed acquired activities at a 1804. |
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4.2. JobParticipation

The rate of learner job engagement for the beginning, learning, and persuecircumstances is shown in Figure 4. Kao'
job engagement was somewhat higher during thening scenario (M = 90.7%, content = 88:3%86) than at the beginning
of the study (M = 87.8%, content = 86.83%). It has remained there during the following periods (M = 94.6%, content =
95.8%96.4%). Between the baseline and training conditiongreéhwas one data point overlap, while there was none
between the initial and persueperiods. Ray and Kao similarly engaged in jobs. His job engagement remained stable at a
elevated level when followaps (M =95.7%, content 929%97.8%), afteincreasingwith an upward trend taan extremelevel
beneath the learning circumstance (M = 85.7%, content =-97%%0). His job involvement was stable at a comparatively
minimal level during the starting point (M = 70.5%, content = -G8%). There was just one poiot data overlap between
the baseline and the training session, and there were none between the baseline and the persueperiods. Throughout the
initial training and persueconditions, Lon's job involvement remained constant and high at 100%. The datadreod di
change.
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4.3. SocialAcceptance

The three parents gave the training an average evaluation of 5.90 out of 6 (SD = 0.15) for acceptabilityt 6{6D
(SD = 0.45) for perceived usefulness, 6 out of 6 (SD = 0) for usefulness, and 5.58 out of 6 (SD = 0.33) for fulfiiment. Tl
learning was welteceived by all three pupils, who replied. According to Kao, cleaning the car with foamy aqua was the mos
excellent part because the formation of foam made the car look cleanse. Ray was skilled at aqua spraying. Thus, he enjoye
doing it. Because it was the last process and made the automobile incredibly clean, Lon enjoyed drying the car. The three
studentswere pleased with the vehicles they had cleaned and with the instructor. Kao and Ray expressed their happiness at
being able to thoroughly wash the automobile by themselves. Lon claimed that by paying attention, he kept the cars clean.
Ray and Kao statedhe¢y were interested in employing at a car wash since it would be lucrative. Car cleaning is exhausting,
Lon stated. The teacher asked, "What if they reward you for doing it?" Lon then retorted, "Oh, | will do it then." The car
cleanses station's proprietersaid they were pleased with the coaching outcomes. One person noted that the trainer may
have instructed the trainees to use lesser foam. Another said the time the clients had to wait could have been reduced. Both
businessustomers expresseddesireto keep usingheir car cleans aa placewhere peoplewith disabilities can gdraining
for jobs. Additionally, they would take into account employing individuals with ID or ASD.

A questionnaire was given to 9 out of 35 clients' pipe automobiles our stadeashed. With the take and delivering
services offered by the car cleanse, they said the wait time of 60 minutes was reasonable. Additionally, they thought the
prices were fair compared to those at other vehicle washes. They were pleased with the oélthee service as well. A
supervisor being present, according to one customer, was a good thing. One of his car windows, for instance, wasn't entirely
dry, butthe issuewas soorresolved oncéne spokewith the manager Althougheverycustomeradmitted tobeingconcerned
about thestudents unintentionally scratchintpeir automobiles, thefindingsproved differently.Oneclient observed that the
learner who cleaned his car was exceedingly cautiouspaiid closeattention to detail. All the clients saidhey haveno issue
with future vehicle washes being performed by people with disabilities.

5. Conclusion

Research priorities in Japan include creating and analysing evidbeiseel instructional strategies for teaching
occupational skills to people with ID. ®of the early studies to assess the impact of video modelling and video analysis of
jobs on acquiring, maintaining, and involvement in vehicle cleansing for teenagers with ASD was the one reported in this
article. The program was successful in passingaoth preserving the abilities of all three participants, according to the
results. After the training was over and during the subsequent probe periods, three of the participants' job engagements
improved.

The study's limitations include the absence of atoolfed experiment for Job C, the absence of a section assessment
allowed in the research sketch, and the inability to generalize newly learned skills to other contexts. In our experiment, we
used a multipleprobe approach to teach a chained behaviour gsfour distinct challenges. All students learned Job C
without any more training after mastering Job A, which interfered with the experimental control that the design required
because Jobs A and C had the same processes. Perhaps a variety of probesdigidsal plans would be more suitable.
Determining if each component used in the learning periods was required was also challenging without component analysis.
Each visit may also last an hour within the learning conditions. The effectiveness andyvidlilie movement are now a
cause for worry. In the vehicle wash facility, it might be essential to show films, employ video prompting techniques, and
brief video clips to teach onleehaviour after another while also providing comprehensive job trairfiogure studies should
assess if it is possible to generalize car wash knowledge to another car cleans or not.

The findings significantly impact creating of efficient occupational skill development programs for people with autism
spectrum disorder in Japafractitioners may want to think about teaching sophisticated occupational skills to teenagers
with autism spectrum disorder by using visual simulation for fundamental instruction and visual evaluation of jobs in a real
world work environment. Since the ethod is efficient and promotes independence in work completion, it can also be used
in particular educatiorinstitutions orjob supportfacilities for peoplevith ID/ASDThecourseof studyis practicallyviablefor
companies who mighhink abouthiring peoplewith ID/ASDXo operatein their facilities giventhat thesepeople have access
to supervision and video equipment.
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Abstract The teacher's special education certification (SPEC) degree is a barometer for their competence it
practice, and policy. This research compared the test scores of elementary and middle school children with
disabilities and emotional and behavioural disorders taught by Special Education Teachers (SET) to those of stuc
General Educationebchers (GET) led in the same subject areas. The type of certification for teachers has little im
most student groupings. In Learning Disabilities (LD) and regular education, students with LD and more extra
intellectual ability performed beér in English language arts (ELA) with a trained teacher. Students with Emc
Behavioural Disorders (EBD) who were less proficient in mathematics were less likely to be helped by SET cor
General Education (GE) and Licensed Special Educatzmhers (LSET). These words' actual meanings are exat
concerning SET quality measures. The outcomes reported here should be understood under several cor
Operational datasets, like the one utilized in this study, rarely contain data on cractatd that affect an exceptione
educationcertified or dualcertified teacher's capacity for effectiveness.

Keywords:dualcertification, SETELAGETLSET

1. Introduction

With average intellect and reasonable educational and sogltural chances, spific learning disabilities (SLDs), and
neuro-developmental disorders, are defined by difficulties with reading, writing, and math skills. SLDs happen without
mental, sensory, or neurological problems (Cristofani et al 2@83jotionatbehavioural Disorder (EBD) are provided to an
estimated 353,000 students in the US (Gersib and Mason 2023). Because these instructors were certified in SE, th
proportion of SWDs in their classes needed to match their propensity to leave their positions. Sedermdamngadng
difficulties areconsidered moresevere than thosat the elementary levelHowever,asit is believed thatone of the dutiesof
elementary school teachers is to train students to read fluently, this is primarily done at the lower levels. As a result,
secondary reading promotion is frequently disregarded (Barwasser et al 2021). Reading, writing, speaking, and listening ar
just a few functional skills that are impacted by learning disabilities. Information receiving and retrieval are different
idiopathic abilities (Nasir 2020).

Teachers are essential in helping children with EBD overcome their significant academic (SA) aedtsboizdl
(SEO) challenges. Due to their low intellectual accomplishment and problematic behaviours obstructing pstapiesss
with EBD need numerous opportunities to respond to academic cues, frequent feedback, and edideedemethod
(Cumming et al, 2021). Instructors refer students who may have SE needs to the Student Services branch of the Ministry ¢
Education, whih determines thdeast restrictiveplacement option (Griffith et al, 2022)D symptoms can rang&om mild to
severe, depending on the disorders underlying cause. This is crucial for figuring out what kind of help is needed, allocatinc
resourcesselecting study subjects, and even for legal reasons (Tafla et al 2021). Less than one percent of childg?iages 3
who meet the criteria for emotional disturbance under the Individuals with disabilities education act receive SES (Leggio and
Terras2019).Thisstudyexamineghe regionswith the mostexcellentratesof teachercertificationaswell aspupils'cognitive
development and emotional/behavioural milestones.

2. Literature Review
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Watts et al (2023) demonstrated our ability to comprehend the perspectives and experiences of academics working
with students with intellectual disabilities. Using Bronfenbrera bio ecological approach, Collins et al (2022) investigated
how students' senses of self, competence, and pride develop in response to their experiences in the classroom and the wide
world. The proportion of SWDs in these teachers' classes did natlate with their odds of leaving the profession because
special education certification (SPEC) attenuated this association Gilmour and Wehby (2020). Bullying from peers is mor
likely to occur in kids with learning and developmental issues, accordinggoelo et al (2020). Compared to young people
with visible disabilities, those with invisible disabilities are less likely to be bullied in isolated situations. TvemachitdrLD
had their emotional and academic growth measured after completing a coemiatsed training program. After completing
a computerbased training program, two children with LD were assessed for their emotional and academic development by
Siouli et al (2020). Layden et al (2022) looked into the career objectives of SETs wiitdehildren who have intellectual
disabilities (ID), developmental delays (DD), and autism spectrum disorders (ASD) using an online poll. Rimfeld et al (201
looked carefully at the demographics of the lecturers. Over 16,000 twins were included invithe& early development
research, a longitudinal study of twins using national birth records, between 1994 and 1996. According to (Yang et al 2019)
were 9,295 pupils enrolled in total, whose ages ranged from 6 to 16. Van (2022) examined howageltbolidren with
SLD, ADHD, and ADHD with SLD could think and behave. Information esixskitis from a faflung region was saved for
the study. Hamzah et al (2020) interviewed educators to discover what they knew and how they felt about the topic. Eratay
(2020) designed to assess the effectiveness of teaching young persons with intellectual disabilities the leisure skills of
marbling and stone painting through direct instruction. Goldman and Gilmour (2021) reviewed three years of state
administrative data o special education (SE) kids in grade® wWith ASD. Brunsting et al (2022) examined increases in
burnout among 230 special educators dealing with adolescents who had emotional and behavioural challenges in 15 schoo
districts across the country who weeelected using stratified random sampling throughout three periods in a school year.
Nine high schoolers with emotional and behavioural issues received training on writing argumentative essays to advocate for
their needs related to the transition (Cuencta 2019). Dellatorr et al (2022) examined how héddility or gifted (HIAS/G)
parents view family relationships, educational practices, indications of emotional/behavioural problems, and possibilities fo
their teenagers. Means (2019) determined the dtie$ of a professional development program that would make it easier to
handle kids who have EBD or who are at risk for developing it in the classroom.

3. Methodology

Thestandards foteachercertification carrange from one nation tanother,aswell asfrom various state®r regions.
Cognitive milestones are developmental signs that show typical advancement in cognitive skills like language learning,
problem-solving, attention, memory, and social cognition. On the other hand, LD is a neurologicalaotititi influences
how people with average or aboxaverage intellect process and react to information.

3.1. Datasource

Data about students, teachers, and schools in North Carolina (NC) are collected and submitted annually for use in
state accountability meases. Students in grades-8 at regularly scheduled public schools in NC who had ever been
diagnosed with a condition qualifying them for SES and had an Individualized Education Program (IEP) were included in th
sample. Throughout the study period, SWD®rth Carolina could take traditional or adapted tests. Most kids with LD or
EBD could finish the regular or adapted tests, but the few who spent the extra test were disqualified. Because the modified
assessment revealed that children had increased |legrmeeds, researchers could explore disability heterogeneity within
that sample. So that test results from several years could be compared, students who took a new kind of exam each yeat
were disqualified. If a student's test scores or demographic infolwnaare missing, they will not be included in the sample
(8.02 percent). Then, we split the LD children who ttekregular test, the EBD kids wimok the adaptedest, andthe EBD
students who took theoutine test into four groups. Difficulty, impairnmé¢, and outcomesamplesizes ar@resented in Table
1. Instructors in the same impairment group who passed the new exam worked with these students less frequently than
those who had taken and failed the average assessment or held multiple certifications.

3.2. Variables

At the end of each grade, NC Math and ELA assessments evaluated pupils' academic progress. Respectable reliabili
estimates were attained for the common ELA and math tests. IEP teams found that pupils could not show mastery of grade
level skillson the regular exam. Thus, those students took the modified examinations. The altered test was provided to
students who required more immediate academic assistance.

3.3. Main predictors

Teacher certification status and certification subject area were includdéde administrative files. Teachers in North
Carolinabecome certified in specialeducation (SE)by passinga licensingexam, completing the required courses,and
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participating infieldwork. Ateacherhad twoqualificationsif they heldcertificationin either SEor primary education(PE)and

a certificate in at least one subject area. After receiving their initial certification, teachers in North Carolina can pass
licensure exam to get a certificate in other subject areas. These instructors come into two categories: those who passed the
exam for the other certification and already held a franchise in one place, and those who finished teacher preparation
programs in both SE and the other field to obtain their licenses. Passing an exam is all it took for a small fraction of the
sample'seducabrsto becomedually certified. Disaggregatinghe duakcertificationtype led to smallcell sizeswhereinjust
2.11percentof pupilsweretaughtby teacherswho had earnedtheir licensesviaexamination.

3.4. Controlvariables

The student's IEP statusshether or not they received FRL, whether or not they were labelled as ELL or gifted,
whether ornot they had taken two omore math orreadingclasseswhether ornot they had changedschoolsandsoon are
some of these indicators. Other indicatarelude the student's race and ethnicity, gender, prior math score, last year's ELA
score, and |IEP status. Characteristics of their peers included gender, race, ethnicity, language proficiency, socioeconom
status, anceligibility for subsidized or free @als. In addition, they varied the size of the classesemwhat would happen. It
featured signs from the model for the instructor's years of experience if the instructor was uncertified or just held a
provisional teaching license, and whether the instar had an alternative certification.

3.5. Analyses

According to Feng and Sass (2013), they adjusted the relative importance of each student's peers and teachers base
on the number of math and English language arts teachers they had in a given school yearséarate regression
analyses were performed on each disability by exam samples. An initial ordinary least squares (OLS) regression model w:
created for each topic, factoring in variables such as certification indicators, student characteristicspoatass
characteristics, instructor characteristics, and school characteristics. For each academic year and grade, particulas outcome
were predetermined. Our method excluded any confounding variables and identified the precise achievement gap between
SWDs fo a specific quality taught by a SE or dual certification teacher and those taught by a general certification teacher
over an academic year. Models with schiiged effects were built after accounting for schdeVel variables. Due to the
average discregincy in achievement between these subgroups, researchers compared teachers with General Education
Qualifications (SEQ) in the same school to those with SE or DC. Because differences in school leadership, cultur
expectations, and schowelide behaviour sytems are consistent over time, these factors are not included in analyses of
schoolfixed effects. Third, a model was developed employing controls for classroom, instructor, and school variables and
fixed effects for thestudents. This method investigategether students' math and English language arts achievement differ
between the years a SE or DC teacher taught them and the years they were led by a GET after adjusting for contextue
factors.

Tablel Dependentandindependentvariablesare summarized.

Emotional/behaviouraldisorders Learningdisabilities
Variablesndependent ELA Math ELA Math
variables Reg Mod Reg Mod Reg Mod Reg Mod
% GEert. 79.603 52.774 80.615 54.325  88.878 70.965 91.402 62.523
Obs. 4,573 1,121 4,918 965 65,963 16,568 78,226 10,196
%Dualcert. 11.734 27.671 12168 28.991  7.923 20.281 6.517 26.062
%SPERert. 7.197 18.425 6.383 15.754  2.062 7.706 1.373 7.416
Dependentvariables
Avg.mathscore(SD) ] } -0.881 o082 ) 50.781  0.197
(0.903) (0.954) 0.007 (0.835) (0.905)
£0.764  10.096 £0.946 .
Avg. ELAscore (SD) 4 9g7)  (0.931) (0.905)  (0.965) J

4. Results

For each handicap, test type, and topic, table 2 displays OLS model findings, whereas table 3 displays results from th
school fixed effects model and the student fixed effects moBetause students take the assessments at different points in
time during thelifespan ofthe investigation, samplsizes fluctuatesubject bysubject and across impairment groups. In most
samples, there was disagreement between the OLS estimates, thendtfided effects estimates, and the school updated
effects estimates. For students with LD who took the revised assessment, the initial negative correlations between SEC an
DC and ELA outcomes were 0.09 SD and 0.07 SD, respectively, in the-apmEnted effect models. After being adjusted
for multiple comparisons, these associations lost statistical significance, dropping to 0.04 SD and 0.03 SD, respextvely. Th
should be more uniformity in the application of this design. There was no statistsgiiificant link between having a dual
certified instructor and lower ELAperformanceon the revisedexamEBDstudentstook in a schoolsetting, as measuredby
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either the OLS or the student fixed effect models. Differencesstimated associations between certification and academic
performance can be seen in the model coefficients, indicating that different approaches were used to account for
unmeasured timeanvariant factors.

Table2 LearningDisabilities: StuderDutcomes.

Modified assessment

Regularassessment

Subjectarea
Math
Dual

SPED

R
ELA

Dual
SPED

R

oLS

b.115%+
(.086)
b.152%+*
(.108)
240

b.074%*
(.022)
b.095**
(.031)
795

SchoolFE

b.162
(.028)

b.108*
(112)
242

b.108%+
(.026)
b.091*
(.037)
316

StudentFE

b.012
(.044)
b.048
(.032)
.009

1.032
(.025)
1.041
(.035)
001

oLS
1.008(.021)

b.057++
(.008)
519

032+
(011)
b.034%
(.020)
633

SchoolFE

b.017
(.022)
b.05 1%+
(.011)
509

1.026
(.013)
1038
(.023)
507

StudentFE

013
(.025)
.005
(.0011)
.008

029
(012)
013
(.023)
001

Learning disorders, often known as learning disabilities, limit a person's abilityqtdgre, process, applyknowledge
successfully. These impairments can affect various learning skills, including rewdting, math, and thinking. It's crucial to
understand that learning difficulties reflect a person's cognitive processing skills in a particular area more thannogellige
Regular and modified assessment is the two areas of linear disability. In Higtive learner disabilities in (a) ELA and (b)
math are regularly assessed.

0.025 4

0.020 4
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0.010 4

0.005 4
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0.015 4

oLs

Figurel Regulamssessmentf Learnemisabilitiega) ELAand (b) Math.
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Figure 2 shows the modified assessment of LD. Regular evaluation of their LD is essential for people with LD to b
recognized and comprehend the unique difficulties they confront. To successfully address their requirements, it aids in
selecting the properinterventions and support techniques. A modified assessment is a variation of an assessment or
evaluation process that has been altered or personalized. It entails making precise adjustments to the assessment method
structure, or content to match the neador conditions of the people or groups being assessed.
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Students with emotional/behavioural issues are depicted in Figure 3. Pupils with emotional illepseignce more
significant personal and academic difficulties than normal pupils. Anxiety, depression, antlaposatic stress disorder
(PTSDarejust afew ailments thatfall underemotionaldisorders.Theseconditionscansignificantlyimpair students'capacity
to study, control their emotions, and communicate with peers and teachers. The Modified Assessment of Emotional and
Behavioural Disorders is depicted in Figure 4 as (a) Math and (b) ELA.

PED
I SPED S
Dual Dual
0.07
0.08 -
— 0.06 -
0.06 - 0.05- | I
0.05 = 0.044
< k!
2 0,04+ 0.03 |
0.034 002
04027 0.01
0.014
0.00 T T T
0.00 T - - oLs School FE Student FE
oLs School FE Student FE

Figure3 Regulamssessmenbf Emotionalandbehaviouraldisorders(a) ELAand (b) Math.

SPED i
Dual Dual

)’ 1 |
0.16 014 |
0.14

012+
0.124
0.104

0.10 ’

0.08

=008 :.;
0.06 0.067
004 0.04
0.024 0.02
0.00 v T . 0.00 T T T
oLs School FE Student FE oLs School FE Student FE
Figure4 Modified assessmentef Emotionalandbehaviouraldisorders(a) ELAb) Math.
Table3 Emotionalandbehaviouraldisordersin students.
Modified assessment Regularassessment
Subjectarea OLS SchoolFE StudentFE OoLS SchoolFE  StudentFE
Math
Dual 5.138 b.162 5.003 b.005 b.015 .005(.041)
(.086) (0.091) (0.111) (.032) (.034)
SPED b.191 b.226* b.272** 5.038 b.041 .005(.063)
(.106) (.112) (.135) (.047) (.048)
R 214 .237 .011 511 516 001
ELA
Dual b.075 b.322* b.126 .014 5.020 .051(.048)
(.075) (.115) (.094) (.037) (.046)
SPED .024 b.257 5.002 £0.037 5.080 .131(.066)
(0.088) (0.142) (.1112) (.053) (.068)
R .295 .225 .018 .508 487 001

Data are shown in Tables 2 and 3 comparingatierage development of children taught by dwaltified teachers
and certified SET to students taught by certified GET with the same levels of training and experience.

4.1. ComparingseneraEducatiorto DualCertificationValidationfor SpeciaEducationTeachers

Teachers holding dual and GE degrees helped LD children do better on the standardized ELA test. In contrast t
academics or staff, students are the focus of this differentiation. Children with LD who took classes from teachers with
special educatin (SE) and general education (GE) credentials performed 0.03 SD worse on the ELA test than pupils who too
lessonsdrom teacherswho only had GECsOnthe ELAtest, studentswith learningdisabilitiesat the sameschoolwho took
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ELA clsses from teachers with dual certifications performed 0.03 SD poorer than students whose ELA instructors had
degrees in accessible education. Students with learning disabilities who took the test following its modification and were
instructed by teachersvith GEC performed better than those who took it following its change and were led by teachers with
dual or SEQ. In comparison to teachers with merely a current teaching certificate, individuals with dual or SE credkntials di
not improve their pupils' pdormance on the modified evaluation. Even in mathematics, a pattern can be found.

4.2. Certificationin SpeciaEducationvs.DualCertification

After running the student fixed effects models, we used post hoc analyses to compare teachers with dual and SEC
controlling for factors such as the teachers' experience, education, and the demographics of their classrooms and students.
Students withLD whateachers with SBr DCinstructeddid not seea declinein their ability in English languagarts. Students
with BBD performed 0.26 SD worse on the modified arithmetic assessment when required by a teacher with an SEC thar
students taught by a teacher with dual certification.

5. Discussion

Faculty at SWD come from a wide variety of academic backgrounds. Despitéddspread belief that SET who have
earned accreditation have received highality training, very few researchers have investigated whether or not this belief is
borne out in actual classroom results for students of varied disabilities and intelligevels.|Additionally, they looked into
whether or not students with LD and EBD performed better whether taught by SE, dual, or GCT. This study canttibeites
body of research by investigating dual certification and utilizing a sizable dataset that gtlabldisaggregation of effects
according to educational achievement and handicap status. The results demonstrate that most student groups' academic
performance was generally unaffected by the SPET, dual, or GEC. This is after considering variatiortssahumigs
instructors, and students. A few substantial deviations from these conclusions occurred.

Both high performers with LD and low achievers with EBD benefited from havinglelyrale instructors. These
findings providdresh insighinto the relatinship between certification and SWD academic achievement, identify which kids
benefit most from teachers with particular qualifications, and raise additional concerns regarding the usefulness of using
certification asa standin for competency irthe classroomStudents withlearningdisabilitieswho completedthe regularELA
exam showed a substantial correlation between dual certification and their performance, similar to the one discovered by
Feng and Sass between SEC and student outcomes. Studeplessizes, modelling choices, and the precise meaning of
certification affect how strongly certification is linked to SWD academic achievement. This research suggests that some
students would benefit from having teachers with experiences outside of SE.

Meanwhile, few states mandate that educators have DC. Students with LD who took the standardized test performed
better in ELA when instructed by a teacher with dual certification rather than a teacher with only a GEC. When there are
many students with disaliiies (SWDs) in the class, it might be difficult for teachers to collect accurate data, especially if the
classes are small or if the students constantly switch between various types of evaluations. Another limitation of teacher
human capital is the neefibr such hiring standards. Education specialists who work with kids with LD and EBD urgently need
a more thorough study on reliable indicators of instruction quality.

6. Conclusion

There are a few things to remember when trying to make sense of these re$hlssstudy addresses a gap in the
literature by drawing attention to the challenges associatdth using administrative datasets like the one employed here to
learn more about the critical factors that influence a teacher with dual certification in 8E&n A teacher's ability to give
high-quality instructionmay beimpacted byhow servicesare provided, theclimateor educationalstandards othe school,or
the quantity of time they spend teaching confident youngsters. School fixed effects modellpafillin some gaps, but
they still need to include enough details on how things like laws, how teachers educate in the classroom, and improvements
in student learning relate to one another. Finding out if certification influences SWD outcomes andadl-sguécific
characteristics moderate this relationship are critical research questions that can only be answered bscddegdata
gathering.

Furthermore, these numbers only represent one state with its unisgteof rules regarding licensing. Resultaynmot
indicate how individuals with disabilities who have completed a unique education program (SEP) fare in other settings. It is
recommended to rerun this experiment using new data sets. Despite these limitations, the results demonstrate the need for
additional study of dual certification, classroom settings, and methods for locating outstanding educators. They also wonder
if a credential in SE is necessarily an indicator of a good teacher.
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AbstractThe study emphasizes the necessity of investigating the special education advocate process, especially
academic and growth results for children. It adds that many parents aegdcates to get special education services
their disabled kids, but this field is yet mostly untapped. By interviewing padwmbcate pairs, the research's goal is
examine the special education advocacy procedure. The study used qualitative reethstidy, specifically interviewin
YAYS @B iiS aLI ANE® ¢KSaS LI ANB ¢6SNBE OK2aSy (2
advocacy for SE. -itepth information about the advocating process, the reactions of schools, andetfeeiped impact
on childandfamily successvereto be gatheredthroughthe interviews.Thedatafrom the interviewswere analysedising
thematicanalysis to finccommon trends andhemes.The study'sonclusionst K2 4 SR G KI G FIF YAf &
a02YY2y dzy RSNERiGlFYRAY3a 2F (GKS {9 FR@20FiAy3 aeaidsSy
generally welcomed by schools. It was also observed that some schools acted combatively and showed astonis
0KS | LILISH NI y OSd 2tFF NBf (6d RARPROIGISREY2 OF 6 Sa¢ | ANBSSR GKI
families' results, despite differing opinions from schools. The summary did not precisely state how advocacy sp
affected these results. The study emphasizes Hignificance of the SE advocating method and its alleged favou
effects on success for children and families. The results show that although there have been instances o
NBallRyaSazr aoOkKz22fa FTNBIdsSyidfe Nb2DK & RAJMI 63 B¢ (1R2Y
advocacy had positive results. These findings highlight the need for additional study and the consequences for p
practice. The consequences are probably expanded upon in the following section, but tiveeavdoes not include the
specifics.

Keywords school families,children,interview, speciakducation

1. Introduction

Confidence is essential for parents advocating for their disabled children in order to secure resources. According to
the concept ofselfefficacy, a person can do an action and, in a challenging situation, actually carried off that conduct. The
concept of empowerment is particularly pertinent to advocacy in the context of theory céfalacy (Mathews et al 2023).
According to, empoerment takes place in three contexts: the political (i.e., societal change), connections (i.e., the capacity
to sway others), and personal (i.e., one's own emotions ofwetth). Groups that have historically received inadequate
services, such as parenbf disabled children, are susceptible to disempowerment in all three contexts (Burke et al 2019)
Parents of young people with impairments, in particular, encounter disempowerment when advocating for their own kid,
another family, or structural improvemés in personal, interpersonal, and social settings. Additionally, there are other
structural obstacles that prevent parent involvement and empowerment (i.e., obstacles that affect almost all families).
Examples include the power imbalance between paremis schools and the median level of procedural protections. People
YI & NBaz2NI (2safcéhsequertelspotalih@dies. dersong K2  d | R @ 2sGmedneisé's 0@ gause's
OSKIEF Aa (y2ey |a Iy al R@2 OlinstSction have hecomidintonIwiBasprelad in anderton 0 @
ONBIFGS a4l RO20F1Sa¢d wSasStNDK 2y [ RP20F08 GNIAyAy3Ia KIa
SYLRGSNY¥YSYylid ¢KSNBEF2NBZ (GKS YI22NRAGe 2FTORYy@Saidip@eiArgdgKSK
SNBSSz 06SOIdzaS GKS YlI22NARGe 2F addzRASa KI @S 02y OSyd NI G
Ff HAHHO® | 26SOSNE GKS 3F2+f 2F &l RQO2Dherdae thih & U
2 FE$

222R S
GdzRédya 321t 61 & (2 AYyDSAGAIFHEALGEKS B REBDIDaé¢sg8t /I BE 6 #

¢ O~ QX



https://orcid.org/0000-0002-3019-3910
https://doi.org/10.31893/multiscience.2023ss0221
http://crossmark.crossref.org/dialog/?doi=10.31893/multiscience.2023ss0221&domain=pdf
https://www.malque.pub/ojs/index.php/msj

The rest of this paper are as follow: part 2 literature review Part 3 contains the proposed method explained. Part 4
includes the results and analysis. While Part 5 discusses the conclusions.

2. Literature Review

Thestudy expands our knowledge of the role that relationship diagnosis and family assessments can have in both the
avoidance and management of psychotic disorders in family (Roca et al 2020). A control group was chosen by deliberate n
probabilistic choosingn a quasiexperimental design. The outcomes enabled us to emphasize the need of employing family
evaluation techniques while conducting family assessments and treatments (Asbury et al 2021). In accordance with the mos
current suggestions in the field ofiental disorders, they believe that these efforts will immediately result in recovery for
both patients and their families. The subjective phenomenology study's goal was to investigate how school psychologists in
Arizona perceived the requirements for Sfatgs under ED as well as assessment techniques (Engebrethsen et al 2020).
Three school psychologists who are active members of the Arizona Association of School Psychologists (AASP) and curren
working in practice participated in the researchhe resus showed that assessment techniques and comprehension of the
eligibility criteria for ED as they are now stated in IDEA are inconsistent. Five SE teachers and five parents of ¢hildren wi
autism spectrum disorder ASD were surveyed for the study's dagrdport suggests that school districts organize events
expressly for parents of autistic students and carry out professional learning that provides teachers with ebassdte
techniques for fostering collaboration with families in a pulsiihool setthg (White et al 2021). The findings of the study
were utilized to compare and contrast the perspectives of interactions between SE instructors and parents of children with
ASD, and to suggest waysnake corrections. They aimed to test the idea that, ag@arents of noncomplex children with
special health care needs (CSHCN) and children without such need€%h@N), parents of CMC would have the highest
probability of having poor or fair psychological conditions by Bayer et al (2021). Parents ofrchiltheCMC were most
likely to report having poor or fair mental health, having trouble managing the responsibilities of parenting, and not
recognizing wher¢o turn for assistancen their localcommunity when theyan into problems among families éddswith all
degrees of child medical complication (Cooc et al 2019). In conversations with their children's-lspepEge pathologists
(SLPs), one who identified as Mexican American and the other who identified as White American, two bilingual
(Spanish/Enigsh) Latina mothers with children on the autism spectrum were examined for their cultural viewpoints and
NEIjdZA NB&A o6& 9aldZAt Ny obAaS@®Sa S It HnwoO® Ly ONSGintengeR dal R
written reflections, and impoved communication style understanding for the SLPs was demonstrated. The study's goal was
to comprehend adult sibling relationships from the viewpoints of both sibling grotipgse with and without individuals
with intellectual and developmental (IDD)hdy investigated eight mature sibling dyads' viewpoints using dyadic interview
(Rossetti et al 2023). In the United States, the study was carried out. Themes inside and across dyads were found utilizin
continuous comparison and crasase analysis of thimformation. According to the study, sibling connections and settings
are perceived similarly by people with IDD and siblings. The essay starts out by providing a brief overview of the Family a
Faculty (FAF) concept, its execution in SE teacher preparptigrams, and the manner in which it has been consciously
rethought to incorporate historically excluded and minority families Santamaria (Graff et al 2020). Astertonigitiative,

FAF might support the demolition of defidtiven preservice educair views of families and the development of critical
conscience geared toward equitable transformation for both kids and their parents (Hurwitz et al 2022). For us, it seems
sense to assume that the likelihood of transformative change andlestgng effets increases with the number of essential

and entire connections that take place (Buren et al., 2020). The matthesis gathered opinions on horsehool
partnerships from families of disabled children in underrepresented communities The majority oftticly on the
cooperative experiences of families of disabled children from-dominant cultures has used qualitative techniques. Critical
race theorybased research on social equivalency has a transformative ability to use the stories of parents from
underrepresented populations to bring about systemic as well as structural change in the field of SE.

3. Methodology

3.1. Participants

bAyS I R@20F0& ReéFR&a YR ¢ LINByilda 2F RA&lIO6f SR OKAf RNJI
The Voluntary AdvdacO& { OKSYS o6x! {0 SRdzOI GA2Yy ¢l & FTAYAaKSR o0& GKS
NBljdZANBYSyGa F2N GKS al Rg20IGSaé¢ oSNB |a F2ft2¢ay ol 0 O

in lllinois or Tennessee; and tbey had to have fought for the participation in the study of the parents of a person with
disabilities. Unsurprisingly, one (VAS) alumnus working for the families Centre for Training and Information (PTI) and was
GasRP20I 1S¢ 0 . SA vadhg labbuRed Mith (b KMAS) gradyales, End having a kid with disabilities were the
eligibility criteria for both parents.

3.2. Recruitment
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people with impairments, they were able to recruit people for the catrmvestigation. An email invitation was given to 18
VAS grads explicitly. Due to timing issues (e.g., one student had moved to a different state and had to now plan the
conversationanotherschoolwas finishinggraduateschooland had notime to arrangethe interview), five ofthe participants
decided not to take part in the study. To take part in the study, interested VAS grads called the second author; each VAS
student submitted the name and contact details of the relatives they had supported. Thadsaathor made contact with
the family to invite them to take part in the study. Every family that was contacted consented to take part in the study. One
US$10 gift card was given to each participant for finishing the interview, and another US$10 giftasagiven to each
participation for performing the member's checks. Table 1. Participant Demographics to take part in the study, interested
VAS grads called the second author; each VAS student submitted the name and contact details of the relativad they h
supported. The second author made contact with the family to invite them to take part in the study. Every family that was
contacted consented to take part in the study. One US$10 gift card was given to each participant for finishing the interview,
and another US$10 gift card was given to each participation for performing the member's checks.

Tablel Participant Demographids takepartin the study.

No Dyad Advocate/Pare  Gender State Education  Race | KA digaldity | KAt F
nt age
1 Matie Advocate Female lllinois Highschool Latina Autism  Spectrum 9,20
Disorder
1 Irma Parent Female lllinois Highschool Latina Autism  Spectrum 14
Disorder
2 Shane Advocate Male llinois Graduate White Autism  Spectrum 19
school Disorder
2 Mary Parent Female lllinois Highschool White Autism  Spectrum 10
Disorder
3 Janet Advocate Female Tennessee Graduate White LearningDisability 12
school
3 Allison Parent Female Tennessee College White Autism  Spectrum 9
Disorder
4 Jane Advocate Female Tennessee Graduate White Autism  Spectrum 21
school Disorder
4 Megan Parent Female Tennessee College White Specific  learning 11
disability/Hearing
Impairment
5 Linda Advocate Female Tennessee Some Latina Visuallmpairment 7
school
5 Maharba  Parent Female Tennessee Some high Latina Autism  Spectrum 7,12
school Disorder
6 Eileen Advocate Female lllinois Highschool White LearningDisability 8,12,17
6 Susie Parent Female lllinois College White Deaf 8
7 Anita Advocate Female Tennessee Graduate White Autism  Spectrum 19
school Disorder
7 Sarah Parent Female Tennessee College White Autism  Spectrum 17,15
Disorder
8 Kristine Advocate Female Illinois Graduate White Intellectual 7,17
school Disability
8 Pam Parent Female lllinois College White Autism  Spectrum 16
Disorder
3.3.TheVAS

Through a 3&K 2 dzNJ O2dzZNRS 2F addzRex GKS ! { SldzALJA LI NIAOALN
everyone who took part in the VAS received the same information. Individuals gained knowledge abaonfrontational
advocacy techniges and SE policies during the VAS. IEPs, assessments, based on research actions, extra school ye
offerings, behavioural strategies for intervention (BIPs) and control, formal conflict settlement (i.e., Due process and
mediation), and the most restrictiveetting were some of the subjects covered by SE policies. Examining a school students
record, composing letters to the institution, arranging conferences with educational institutions, offering impact (i.e.,
emotional) support to family during IEP meetingand informing families of their special study rights were some advocacy
techniques.

3.4.Procedures
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of the dyad. The VAS stent and the family they supported were first interviewed on a private basis. The VAS graduate and
his or her family were then interviewed in a pair. Participants' information was gathered using an information sheet and an
interviewing methodology. Demogphics were highlighted in the data sheet. The study was intended to create perceptions
about advocacy, hence social constructed reality was the epistemological stance. A comprehensive literature review on
individuals of people with disabilities as welladvocacy for SE was done in order to establish the speak with regulations. A
preliminary protocol was prepared using the studies in the literature and evaluated by 6 families of people with additional
disabilities as three specialists in qualitative mettod YR {9 &l R@20F iS¢ ® C2NJ Ayaiul yoS=s
GKS NB@GASSGY b2KIG R2 @&2dz sAaK (KS al RO20FGS¢ 1yS6Kbh ¢K!
adzLILR2 NI a FyR Fy al R@20FGS¢ o { Ylufefind Hedtdglaphy fordasi aresdltSNER pitdtt R S
such as checking that the possible answers for the demographic inquiries were appropriate. The procedure and the
investigation itself had been authorized by an institution review panel after additionaked@nts. The conversation the
dyad, family, and advocacy followed the same format. The interview's time and date were chosen by the participants. The
entire interview process took place over a phone call. According to earlier studies, phone and persamaws may
provide the same outcomes. In order to get patient agreement and establish trust, protocols were observed. For instance,
participants were reminded that their participation in the discussions had no bearing on their relationship with thin VAS.
order for members to feel confident offering their ideas, procedures were made to protect their identity. As an illustration,
everynamewere changedo pseudonymsAdditionally,the participantnamesand contactdetailswere kept apartfrom their
interview summaries. The researcher explained herself, the study's objective, and her professional and personal ties to
disability and advocacy before the interview even started. The two subsequent researchers performed the interviews; they
had both participate in the VAS, so they were comfortable with the material and had built familiarity with those who
participated. Between 70 and 110 minutes were spent on each one. Every individual was questioned about every aspect o
the process, and they were also subgdtto repeated inquiries. The writers collected introspective and detailed notes
throughout every conversation. All 32 interviews were taped and verbatim published. To confirm the accuracy of the
transcripts for the six Spanidanguage interviews, audi@cordings were edited, interpreted, then batianslated.

3.5. DataAnalysis

The research notes and transcriptions of interviews were coded using emerging coding and consistent analysis of
comparisons, and extra sources of data (such information sheets) tnargulated. The authors read every transcription
separately many times to become comfortable with the information. All text was individually encoded by the writers using a
line-by-line method. Every item of information was contrasted to every other pietdénformation, highlighted, and
annotated with a phrase. Each piece of coded language, notwithstanding itgasiagons, conveyed a single concept. There
were 182 codes in total. As an illustration of the outcomes of advocacy, codes for adult assisiach as signing up for the
Medicare waiver and going on receiving support after the age of 18) included treatments like occupational therapy and
speech therapy, transport, social stories, adult placement, fresh placement, and inclusive placemest mewvigion. The
authors put each code in the codebook once all the information had been coded. They act separately Read the information
(i.e., transcribed interviews and field notes) once more and used the codebook to determine whether all the dataehad be
correctly coded and whether any new codes needed to be entered.

In order to decide whether further codes should be provided, the developer particularly addressed the codes and
sought consensus. The researchers concentrated on the bigger groups ansl édtereverifying the coding. The writers
especially concentrated on the primary concepts for the procedure of advocacy that exhibited the most effective lobbying
strategies used by the public.

For instance, according to the advocacy of effects, codes dieided into these types: increased therapies, boosted
referrals, The kid improved, increased resources, improved fanfyK 2 2t NBf | GA2YyaKALE SyKly
suitable kid task, family and "advocate" keep working together, received aduktasse, enhanced parent autonomy,
received augmentative and alternative AAC devices increased the targets through communication, and They looked for
trends in information between the coding categories and within the codes. The authors made sure the theraatistinct
by carefully going over everything. The following categories, for instance, were included in the subject ofiittbr
services provided as a result of advocacy: more treatment, greater assets, receiving equipment, and adult services. Th
authors performed a cros®+ &S SEF YAy lFGA2y F2tft26Ay3 (GKS ARSY HAUFNBDY ii 4
couples. As a result, the results were first examined inside pairs, and subsequently between pairs. The dyads didinot differ
any way fom one another. The redundancy of topics shows that data overload was reached with 12 people. Having a
0FO13INRdzyR ¥2NJ gK& +y alR@20IGS¢ A& ySSRSRx GrtlAy3a G2
for IEP sessions, education thanfily, and offering continuous support were the themes for the advocacy method. The
school's reaction to advocacy was characterized by three main themes: Favourable welcome, confrontation, and
astonishment. Better services being offered, better school isgd, better student outcomes, and improved parent
experiences were the main themes for advocacy's results.

|
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3.6. Reflexivity

The entireteamrepresented specialists ihe subjectof impairments, withthe exception othe firstandthird authors
who were families of people with impairments. Consequently, their personal and/or professional perspectives might have
aided in building connection with those involved. Before every interview, every writer gave a brief overview of her
professional angbersonal history. Additionally, every author had preconceived notions about the undertaking. Each author
specifically thought that advocating may be successful in assisting family in receiving the services they require.drdorder t
that, the authors praticed reflection throughout their work by outlining their observations, values, and views.

3.7.Validationand Trustworthiness

By usinghree different sources, doing a bad investigatidny R YSYO SNEQ OSNATFAOI GA2Yy X 0°
were determned. The triangulation was achieved by using a variety of data sources (such as the advocate and relatives) anc
data gathering techniques (such as translations and fieldwork records). To see if the replies were identical, for ifggnce, t
examined the d& from the solo and dynamic surveys. There were no variations noted. In addition to the themes found
during the data evaluation, a negative case study was also performed. For instance, we looked over the field notes and
transcripts toseeifalld R A © | & Bup for ERmeetingswith family. Dueto scheduleissues, weliscoveredhat Matie
was theonly advocatewho failedto accompany damilyto an|EPmeeting. Thepeople involvecdtheckedthe dataafter it had
been coded (i.e., member checked). §aarantee that the lobbying effort was fully conveyed, a summary of each
interviewee's private conversation was delivered to them. According to the responses from all participants, the topics
adequately represented their views. The VAS was completed By®ll § KS &l R@20lF 1S&aé¢3> FyR (GKSe
are families of disabled children. However, the VAS was finished by the proponents in a humber of cohorts and states,
including lllinois and Tennessee. Participants, who included parents and sugp@iso represented a range of academic
and cultural experiences. In order to allow for a variety of conclusions, the entire range of data was incorporated in that
investigation.

4. Findings
4.1. TheProces®f Advocacy

Having a Situation where an Advocate isuiegd - When they encountered difficulties or had disagreements with the
school, all of the participating parents said they contacted an advocate. Mary stated that, for instance, "I became highly
concerned about her [my daughter's] development and soledabut to an advocate." Mary especially stated that her child
had failed to make academic progress at school and that the institution would not take her worries seriously. She called
{KFyS> I NBLINBaSyill GA@Ss | & | terding simildr ssuésiwithih& fcliool Orabye2): O G SR

Allison claimed that the school frequently phoned her to bring up her daughter and complained that the child was
actingout. Accordingo Allison,the principalwas,Allisonspecificallynentionedthat shehadissueswith the SEa coordinator
the teacher, and other assistance providers in addition to the president. Allison specifically mentioned that she had issues
with the SE manager, the teacher, and other assistance providers in addition to thealkinci

Encountering the family9 @S NE LI NOAOA LI yi F3INBSR GKIG aF R@20FGSa¢
them, meeting them on@n-one, and answering their questions.

Conversing on thehone with parents According to users, activisA N& G Ol f €t SR LI NByidia G2 ¢
and I R @ 22@dlLIi 81BAvti8néSpectrumDisorder (ASD)f a kid, her paediatricianreportedly routinely referred familiesto
her. Matie claimed, "l just called her [Irma] out of the blue and asked,He)kK 2 4 | NB @&2dz R2Ay3IK a! Fi
contactinformation. Howare youguys doing?Theyconversedor perhaps50to 60 minutesirmarecalled their meetingnd
said, "They discussed it [advocacy]." My child's autism diagnosis was recently Inkage absolutely nothing while | was
talking to her.

Holding faceo-face meetings The need of meeting in person early on in the lobbying process was brought up by the
LI NGAOALI yGad ! FOSNI SYIF AT Ay 3 { I NI} KZIdult with AIDSconfirgied dhiat Bagyzhaull G S
met. One of Sarah's children has attention deficit hyperactivity disorder (ADHD) and another has ASD. -Tdvaace
sessions with Anita were appreciated by Sarah, who stated: "My neighbour gave me her phone ramiblegmailed her
and explained what | was going to be through. She immediately replied to my message and said, "When can they meet?'
They subsequently met.

AnsweringLJl NB y i Q & - Finuti€suestiehy wereaddressed by thé | R@2 O G S ¢ SmermbOr®Shhide, Jay 3
retired SE director and stefather ofa child with ASD, reported that durifs initialcontact with Mary, theparentof a child
with ASD, he was "... responding concerns, giving Mary instructions." Mary also stated that Shane resptrededquiries
by saying, "I felt like he could give me an unbiased, you know, opinion." Participants were able to build relationships with
families by talking to them and start a process of advocacy.
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Table2 ProcessReactionand AdvocacyResults.

Themes

Samplequote

Advocacyprocess
Meetingthe family

Contextfor needing
anadvocate
Empoweringhe
family

Empathizingvith
the family

Educatinghe
family
Preparingor IEP
meetings

{ OK 2respofsa
to advocatePositive

Providingongoing
support
Surprisedesultsof
advocacyncreased
appropriate
services

Confrontational

Improved student
progress

Improved  parent
experience

Improved  school
experience

"| calledMatie and we talked about itt my daughterhad just receiveda diagnosisof autism," Irma
said in her report. | was completely ignorant. Serviceswere being provided in the home for my
daughter.Whenl calledMatie as theywere aboutto end,sheinformedme that my kid mustcontinue
with speech therapy and occupational therapy.

Inher report, Meganstated, "Istartedworkingwith the advocateon acommunicatiordevicethat the
district hadrefused[to provide]."

Documentationis crucial, and Jane stressedits significance:"l encouragedher to try to only
communicate in formatshat we can document. Megawasreally good aboutloing that." Megan
claimedthat Janetaught her how to record her interactionswith the school.Accordingto Megan,
"She[Jane]wasmeticulousin comingup with documentsandmakingtimelines.”

Accordingto Allison,a parent of an ASDchild, "I am really just a beginnerat learning SPEDaw and
how to raisetwo childrenwith specialneeds... reallyinderstandinghe disability, understandingvhat
the IEPneedsto look like, and understandingwhat | needto do everyday." Allisonsummarisecdhe
assistanceshereceivedfrom her advocate Shehassimplybeentelling me and demonstratingfor me.
A supporter named Janetstated, "I want to teach Allisonabout the explanationof a goal. Shewill
learnallabout thelEP procesBom measwell asabouther currentlevels.

Susiestated "Eileenhas attended at least half of my IEPmeetingssincel first met her. Sheoffers
suggestionsand raisesissuesthat are helpful. Sheis aware of all relevant laws, citations, and
expectationonwhat is andis not permitted. Shds alsofamiliarwith my child.

Shanean advocate,started speakingup for Mary as shewas discussingnediationwith the school:
"The school district staff made me feel very welcome." The family that Shanebattled for was
representedby Mary, who said,"l think they [the school]respondedwell to [to Shane]."

I won't attend an IEPwithout Janet[advocate],said Megan,the mom of a child with a handicap.l
hopeto employheronceagain.

Accordingto Allison, Janet'slobbying helped students make more progressboth now and in the
future since they were receiving the supports they required. They are benefiting from b
conditions at home and school as a result of activism, which led to FAPE. A future is the ou
Theirfuture is bright. Previouslyjt wasunclear.Accordingio Janet,Allison'schild wasableto receive
the necessary readingrogrammesecauseo heradvocacy:... getting himprogramshe needed.”

A mother namedMegansaid,"Well, whenwe bring someonein, they bring their lawyer." Janeadded
that the institution's reaction to her presencewas "resistant." Accordingto Sarah,the school
occasionally maybeonceor twicet becamea little defensivein responseto Anita'spresence.They
musthavebeenon watch.

Amother namedMegansaid,"Well, whenwe bring someonein, they bring their lawyer." Janeadded
that the institution's reaction to her presencewas "resistant.” Accordingto Sarah,the school
occasionally maybeonceor twicet becamea little defensivein responseto Anita'spresence.They
musthavebeenon watch.

Maharbastatedthat shewasableto interactwith the instructor andexpressher requestsbetter asa
result of Linda'sadvocacy:"... to be able to communicatewith the teacherand to give her our
requests." Accordintp Linda,"lI'm teachingherto advocatefor herself because.shecandoit.”
Inadditionto obtaininga re-evaluation Kristinenoted that they were ableto raisePam'schild'sgoals:
"The results of it were that we adjusted some of the goals." Pam wrote measurable, specific gc
discussion with the school, according to Kristine's account of the dyadic interview. Pam statec
cameup with somereally greatobjectives!Imaginebeing ableto ride the busto the supermarketpuy
three things.andreturn homewith the right amount ofchange.

Having compassion for the Familyrhe advocates, according to the people involved, were themselves families of

disabled childrg @ t S2LX S FStd GKIG al RG20F 1Sa¢ O2dzZ R NBf I GS

children.

G2 7

Sharing own experiencewSf I G Ay 3 LISNAZ2Y |l f SELISNASYOSe® wSaLRyRSyda

about their own disabilita (G2 SadlrofAaK | NFLILERZ2NI 2F O2yFARSYyOS

gAlK

AYGAYFGS dzyRSNBGFYRAYI 2F (KS RAZGNROGA FyR Fft GKafy3a |

child."I've beenherefor 16years... shehas similacircumstances angroblems,andthey kind of related throughthem over

b 8SENJF32Xh &FAR a9AtSSyr GKS LINByd 2F | 1ARE 6AGK b LI
Being supportivewSf | G Ay 3 LISNE2Y I f SELISNASYOSo® wSalsilsRBy itheir al A
26y RAAFOAfTAGASE G2 SadlrofAakK | NILLRNIG 2F O2yFARSyOS

understanding ofhe districts andall thingsaswell aspersonalexperiences, according taSusiea parentof a ded child."I've

been here for 16 years... shbas similar circumstances and problems, and they kind of related through them over an entire
year ago," said Eileen, the parent of a kid with apraxia.
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Empowering the family Participants saidi KI G & R@2 Ol (i S &schoa wit€ractoh, Zkcéuradstl N& v
family to keep records afchool communication, and encouraged ttaily to ask queries dhe schoolto enablefamilies to
be active IEP teammates.

Encouraging the family to askiestions- Advocates allegedly urged parents to question the school, particularly at IEP
aSaarzyas | O0O2NRAy3I (2 FiddSyRSSad a¢KS FR@201GS¢sx GaYNRaA
with the family before the IEP conference andyed them to prepare questions for the IEP meeting. They had to sort of
LINA2NRAGATS 6KSy GKSe FidiSyRSR tlYUa RFEdAKGISNHa L9t YSSi
want to accomplish here?" Pam, a mother of two special needis kecalled that before the IEP meeting, she would consult
Kristine on the right issues to bring up. What do you think about that?" Pam questioned Kristine. Can | have the please?
Could I have that please?

Increasing the parent's involvement in school comnications-a ! R@2 OF 1S4d¢ NBLR2NISRf& YI |
parentschool interaction, according to respondents. Irma, a mom of an ASD child, noted that Matie, who serves as her
GFrRP201FGS¢ KFa AYLINRGSR KSNI Ay i Shedadhard amé makindithe shiifikt® and fdk 2 2
school. In addition to suggesting that Irma ask for transport, Matie also advised Irma to a social invitation narratiye to he
her daughter adjust to going from home to school. Irma asserted that implementiegettactics, "When | arrived [at the
school], | already knew how to talk to them." Matie also reported. The institution agreed to offer transport and a social
narrative for Irma's child after exchanging multiple emails.

Encouraging the family to documentCounsel assisted family in submitting complaints to the school in order to
educate and empower family. In order to document interactions with the school, Janet (the advocate) worked along with
a'tftAazys GKS Y2GKSNI 27T | ialvk af DaRét's agshstarice in ifsEubting Herf ok Bov o mail &
letters to theschool.Themost effective tactics, accordirtg Allison, "werdetter writing, ensuring peopl&new| wasmaking
demands, and making sure people understood,” she said.

Getting eady for IEP meetingsParticipants addressed issues related to the IEP and attended IEP meetings as two
approaches to prepare family for meetings with the 1EP.

Addressing IERelated concerns Sarah stated that she met with Anita (the advocate) to revtbe IEP before IEP
meetings. Sarah, for instance, stated that she wants her son to take particular subjects in order for him to earn a
conventional education credential. Sarah particularly wished her kid toaakenvironmental subject (instead afchemistry
class that primarily relied on math) because he had a mnaléited impairment. The college declined. Sarah wrote. He has
some difficulties with learning, so they [the school] only had to conduct the necessary tests and then make the legally
permissble alterations, which is what they did, according to Anita, who addressed Sarah's worries.

IEP meetings attendancg | NI A OALJ yia &arAR (GKIFIG o0& aK2gAy3d dzLd G LS
expressed her appreciation for Shane's preseaicthe IEP meeting, saying, "It's just mostly having someone there because
it's kind of stressful so getting somebody who actually opens up helps a whole lot." Shane recounted addressing queries a
the IEP discussion with Mary

Educating the family- Partcipants said that through clarifying services, alerting parents of their rights, and
RAZASYAYIFGAYy3a RSGFAT A 2F GNIAYyAy3IasS aFR@G20FGSa¢ AyTF2N¥YSF

Explaining servicest NI A OALJ yida adrdSR GKFG LI NBydGa ¢ SowBiashefF 2 N
aware that her daughter had BIP at theime Janet (theadvocate) described to her what a Bisfor. Janet noticed th&IP
after looking over Allison's IEP and told Allison what it was made of and what it was for. She also assistedsAdligon a
collaborated with the school to raise the BIP's standard. The outcome, according to Janet, is that | was able to persuade
Allison to recognize the importance of a very specific behaviours plan for her child, and that a behaviour plan thdids speci
also entails consistency. Allison observed the same.

Parent rightsRespondents stated that parents were informed of their rights by activists. "l assisted her say like 'Hey,
that's not true, you do have to give permission, you do have to sign stugrE{an advocate) said of helping Susie, a child
who was uninformed of her duties. Advocates claimed that they were able to empower parents by explaining to them their
dutiesin the SEprocessand by educatingthem onimportant concepts.Similarto Susie,'She [Ellenjave me dew things like
that too," she noted. She made me many offers of articles and other items.

Distributing details on parent trainingst NI A OA LJ} yGa alAR GKIFG alF RG20FGSa¢
Maharba (parent) revealed K ¢ KSNJ al R@20lF 6Sé¢x [AYRIFIXEZ K2 @g2NJ SR +a ¢S
training Linda conducted to explain the IEP meeting, according to Maharba, was the most helpful item for her. Regarding
numerous sessions, Linda reportedlydsé Maharba: "They have the meeting that, you know, that's stuff that they ask
families to go to. Live workshops are offered. On our YouTube channel, they provide video meetings. Participants enablec
families to learn more about their liberties by poirgithem in the direction of resources and guidance.

Providing ongoing support¢ KS  al R@2 01 6S¢ NBLR2NISRfeée FaairadSR GKS 7TI
C2NJ AyaidlyoOoSz a[AYRIé |yR dGal KFENDI ¢ adl e$PreviodsKen year§ GomR | F
LINB&OK?2 2 ¢ G2 YARRfS ada0K22f0® daalKFINDIFé¢ &FARZ b[AYRLI I R
Maharba'sson." Lindawas askedif shewould be continuingto be her & I R @ 2 @it irfa&alkso underlinedthe value of
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extremelycrucial. Yolknow, there arealot of disadvantagefor manyLatinofamilies.Lindaalsomentionedthat institutional

OF NNASNE YI 1S Al OKFffSy3aAay3a F2NI[FGAy2 FlLYAEfASE (29 Y20
her to learn how to speak up for herself because it is really essential. You know, there are a lot of disadvantagesy

Latino families. Linda also mentioned that institutional barriers make it challenging for Latino families to organize.

4.2.The{ O K 2Redp@hséo Advocacy

Favourable response¢ KS Yl 22NAG& 2F AyGSNBASHSSa audiablé @Rondefroni § K
GKS AyaltAaddzirazyod 'y alFR@20F(iS¢ yIFYSR [AYRFXZ FT2N Ayaalyo
G¢KS a0K22f NBIFOGSR oSiNdgas natdher flirst 6EES Oeeting Sat dhk Gisited [tharg, tRidicharba
(parent). The school was already familiar with her art. Due to the school's familiarity with the advocacy, according to other
duos (such as Janet and Allison), the school was more accommodating.

Confrontational- Some participants reported thatchools were unfriendly (hostile in the sense of disrespectful,
dzy KIF LIl O tlY YR alFlR@20F3GS¢ YNRAGAYS [GGSYRSR |y L9t Y
they werepretty aggressive, andwish Icouldhavehandled itbetter. Pamsaidshedidn't get along with theeducationteam.

She added that during earlier IEP meetings, Kristine had encountered antagonistic conduct from the SP director. Pan
remarked, "I feel like Matthew [the district representative] was pretty nasty witr [Kristine] for some reason. Two
additional pairs complained that the education was hostile. Sarah, the parent, had a tough relationship with the education,
according to the other couple, Anita and Sarah. Due to Megan, the parent, being a passionate allyderstanding of her

rights, one of the dyads, Megan and Jane, alleged that the education was hostile. However, the pair went on to say that the
AyatAriddziazy 2yteée (dNYySR K2alAfS 6KSy GKS LI NBydG 2N al RO?

Surprised- Some purticipants claimed that schools were hostile (i.e., disrespectful, dissatisfied). The IEP meeting Pam
anda | R @2 @Y NIS atferdgdSvas quitecombative,accordingto Kristine. They wergquite hostileright away,and | wish
I could have handled it ddrently. Pam claimed that she didn't get along with the school squad. She also mentioned that
GYNRAGAYSE KIR SELISNASYOSR K2aiGAtS o0SKI@A2dz2NI FNBY GKS {1
Matthew [the district representatig] was pretty nasty with her [Kristine] for some reason. Two additional pairs complained
GKFd GKS SRdzOF A2y gl a K2aldAtSed ¢KS 2GKSNJ O2dzL Sz a! yA
relationship with the education. One of the dyadsS 31y | yR WIFySs &FAR GKIG GKS &a0OKz2
GKS LI NByidz gta Iy 33aNBaardS alRG201GS¢ |yR FtdzSyid 27
GdzNYy SR K2adGAfS 6KSy (KS LI N&yam it2TRdy weéreRadidledshadtked whéhBHpydfgtinieS R
They may not have truly known how to handle Janet. They (past advocates) were a touch passive, Janet said in response. T
school staff members were taken aback.

4.3. TheEffectsof Advocacyand Effecive Techniques

Outcome of advocacy Participants claimed that lobbying resulted in more resources, better school environments,
better student outcomes, and better parent relationships.

Expanded appropriate serviceRarticipants claimed thatthé | R@2 OF 6S¢ YIRS AG FSIFaaots$S
G2 3SG GKS LINRPLISN KSt LI ! OO2NRAyYy3 G2 aS3arys WyS 6G4KS |
actually assistance us get theLJS SOK 3I+F RIS G ¢ © ¢ K S ba dbkté diitactlwEhMar 2igtgcBnblogy. XHey  V ;
got what they wanted. Jane claimed that she supported Megan in requesting the AAC device from the school, despite the
difficulty of doing so: "She [Megan] did not mean to just quietly go away. She pushedn@ring forward with
determination. She is among those people who never quits up.

Enhanced school performanedd S@SNI f T GG6SyRSSa aaSNISR (KFd alF R@zOl
including relevant evaluatiorsnd diplomas, labels for disaitids, and aspirations. Anitsaid ofher efforts on Sarah's behalf,

"I think the part where they got the extra examinations that got him the course [i.e., ecology course] that he believed would
be the most beneficial for him to graduatehat was probablythe best thing | did for them." Sarah added that Anita
supported her irher fight for a traditional graduation in addition to helpihgr win theclass:'They worked hard with hino

3SG Y& OKAfR (2 S@SydidzZtte g f1951¢60NRMNaF 20NE I yLIESH (STORINWR yIAYOR
difficulty.

Increased academic progresParticipants said that the child made educational progress as a result of advocating. "I
feel thegreatestthingisand...| pretty much cryeachtime | speak tahem... it'swhentheyinformed methat their childrenis
doingmore successful,Matie said ofhow her activismassistedrma's daughtein improving.lrmastated, "Now that she[my
daughter] knows how to write her name and brings a few materials thatethecators gave her... and yes, there are a few
words [she is reading] and she is doing it [reading],” in a comparable way.

Improved parent experience Parents' advocacy, according to participants, had a positive effect. These results
included improved family-school ties, improved parentatschool communication, increased parental empowerment,
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improved family standard of living, and improved SP expertise, to name a few. Yes, Janet is very particular, but | have a bi
picture, and this ishe result is great for the high lifestyle high standard of living for both of my children, Allison remarked.
They both live better lives as a result of lobbying, in my opinion. According to Janet, "I think that [the advocacy] lewered
stress".

5. Conclusin

In that study, we investigated how advocates' and families' experiences with the SP advocacy method. They
discovered three key things. First, the identical advocacy procedure was described by both supporters and family. Second
the research provided ight into how the institution handled advocacy. Third, the outcomes of advocacy appeared to be
favourable. Previous studies have shown that child advocacy results in better outcdmesstudy had some restrictions.
CANRG 2F [fft3X SOSNEJIHI ROZODYVESKSRI RKE&dOODEZ | LINBINI Y F2N
use an alternative advocacy strategy. Therefore, transferability might only apply to VAS proponents. Second, no data from
observations were gathered to support the advocgitand family' allegations. Such information would be beneficial for both
comprehending the advocacy process and disseminating the results to a larger advocate organization.

Finally, it is critical to carry out study into the detrimental effects of advpc@&ur study's respondents might have
agreed totake part becausehey had generallgoodexperiences with advocatinginderstandinghow & I R @ 2 @dsisttiea ¢
families with disabled children is vital. By exploring the advocacy process from the viewgfdanmslies of people who have
RAFFAOMZ GASE YR GKSANI al R@20FiSa¢zx (GKS NBaShkHNOK FRRa i
advocating for SP may help children and families have good results. It is necessary to condudharmught study to
determine how advocacy affects student accomplishment.
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Abstract Admission and scheduling for Special Education (SE) are crucial procedures to ensure students with di
receive the particular assistance and resources they need to succeed in school. Recentirbasagcestioned thesi
patterns, suggesting that students of colour may be underestimated in programs covered by federal law, even
educational systems in the US need to track the excessive several minority students in SE. Asian Americans &
Islanderg AAPIsare a populationthat hashistoricallybeenunderrepresentedn specialeducation.They areoften left out

of these conversations on disproportionality. However, prior research has not looked at the enormous variak
experiencesdbetween AAPIs and how the special learning trends can vary between AAPI ethnic groupings. To s
experiences of AAPI students, researchers chose a suburban school area in California. This work is part of a wid
researcher cooperation aimedt reducing racial inequities in the area's special education services, especially fo
students. This research explores further underrepresentation by breaking out participation rates and the timelir
goods and services for 11 AAPI ethnic grogpiover 10 years utilizing longitudinal data on ten cohorts totalling 42
kindergarteners from a single school district. The results demonstrate that AAPI students are neglected in
education andbbtain services lateon thantheir White peers.Evenafter takinginto consideration studenhistory, degree
of acculturation, and fixed influences at school, these patterns persist. The under representation of AAPIs in !
overall and across the majority of AAPI ethnic groupings, as discovetieid iesearch, is a warning sign that the syst
isn't fair to AAPIsThesepatternsreflecthow AAPIstudentsare becoming marginalizeith schoolsand how difficult it is for

them to get treatment for a variety of problems, such as poor acadgeriformance and peer harassment.

Keywords admissionschedulingspecialkeducation AsianAmericansaand Pacifidslanders

1. Introduction

Over the past 45 years, state and federal statistics have clearly shown that students of colour outhumber white
studerts in SE, notably Native American students, and to lesser extent Latino students (Bal et al 2019). Concerned tha
students of colour and other historically oppressed children would be treated unfairly or forced to attend separate schools
when these dispaties are conjunctions with worries about the efficiency and lack of opportunity in special education,
possibly disability discrimination, including lower instructors' expectations for students with impairments (Cooc 2022).
However, several studies have falithat these same colour students are underrepresented in special education compared
to statistically similar White students, raising more concerns about the degree of inequality in this field as well as what
factors might contribute to their lower represtation (Morgan 2020). For one student population, AAPIs, the current
discussion concerning the lack of demonstration of students of colour in special education is nothing new (Connor et al
2019). Accordingp the definition used in this survey, AARI Americans ofAsian heritagavho livein the country.National
statistics from the last ten years show that AAPIs had half the possibility of accessing assistance as their White dsunterpar
(Singh et al 2020). Only 2.3% of students receiving SE assigdantify as AAPIs, although making up around 5.1% of all
students registered in schools. Approximately 11.9% of all students in California identify as AAPI, while only 6.7% of S
students (Cooc and Yang 2017). Even after taking into consideration teeedifbbackgrounds of AAPI students and other
students, underrepresentation persists. It seems that previous empirical research on the underrepresentation of AAPIs in
special education is reliable.

However, despite significant intergroup disparitiessiocioeconomic position, linguistic proficiency, and academic
successAAPIshave been consideredas a singlegroup in prior studiesof SEdisproportionality (Sullivanet al 2020). By
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extension, it is expected that the underrepresentation of AAPIs is consistent across AAPI ethnic groupings. This fragile
assumption has not been experimentally validated, ifut is incorrect, it might be detrimental to eliminating disparity and
ensuring that AAPI students get timely treatment. It is important to examine special education patterns among AAPI ethnic
groupings since they constitute the fastagiowing demograpit in the nation. Doing so may help advance theories of
disproportionality and provide light on current discussions regarding the underrepresentation of children of colour. We add
to the body of knowledge on racial disparity and AAPIs in special eduesitiothis article. We examined changes in special
education for 11 AAPI ethnic subgroups overall and by disability Usingdaongdata from 10 cohorts of kindergarteners

from a schoolregion.We also investigated whethehAPls gespecialeducation ata different gradelevel,andwe evaluatedf
representation gaps are linked to variances in student backgrounds.

2. Literature Review

Tohara(2021)providedthe viewpoints ofMalaysianeducators orthe topic of digital literacyskillsasthey relate to the
student's education with special requirements. The cognitive skills, technology, and ethics that make up the digital literacy
skills model servas a foundation upon which touild aninvestigation ofeffectivedigital literacy pedagogy for students with
special needs. Mustafa et al 2020 investigated the elements that contribute to the beginning of the workload for instructors
participating in the SE Integration Program. Battal (2016) examined the origins, growth, and current state of special
education inSaudi Arabia. The Ministry of Education is the primary service provider; hence the study's focus is only on its
initiatives. Aldaba$2015)investigated Saudi Arabia's special education sysiathprovidea historical outlineof it. Sincethe
introduction of SE in 1958, Saudi Arabia has made great progress in the service provision for students with impairments.
Ruppar et al (2016) evaluated special education teachers' assessments of their readiness to put suggested strategies fc
students with severe impainents into practice.

MasonWilliams et al (2020) evaluated special education teachers' assessments of their readiness to put suggested
strategies for students with severe impairments into practice. Davila (2015) built on three academic senvesttrsof
ethnographic observations and provides incidents of disability microaggressions that are directed at Latina students who are
enrolled in special learning programs. Morgan et al (2015) aimed to determine whether or not a disproportionate number of
minority students registered in elementary and middle schools in the United States get special learning services. Kent anc
Giles (2016) were to assess the efficacy of a field component integrated into a revised teacher education program, with the
ultimate result being the recommendation of undergraduate candidates for bethdémmon and SE certification. Odongo
and Davidson (2016) focused #®nyan educators and their thoughts on includsigdents with special requirements in
their normal courses. Teactefrom 10 different primary schools in a single school district in Western Kenya were recruited
for the research. Zhang et al (2018) looked at the emotional, cognitive, and conative perspectives of Chinese university
educators oninclusivehigher educatio. Teachersat Chinesauniversities seento havea goodattitude and analysethe rights
of students with impairments to pursue higher education, according to the results of a recent survey.

2.1. ResearclQuestions

Study Question 1What percentage of AAPIs aseAAPI ethnic groupings are underrepresented in special education
as compared to White students?

StudyQuestion2: Howdifferent isthe schedulingpf SEcomparedto White studentsfor AAPlethnicsubgroups?

Study Question 3: What proportion of discrepanciesn AAPIstudents' representationin SEcomparedto white
students may be attributed to students and their family background factors?

3. Method

To study the experiences of AAPI students, researchers chose a suburban school area in Califomgak $hpart of
a wider districtresearcher cooperation aimed at reducing racial inequities in the area's special education services, especially
for AAPI students. More than 62,000 students were under the district's care during the school year of tt2931823016
Approximately 28.6 percent of all pupils identify with one of 11 AAPI ethnic groupings. Students from AAPI backgrounds
make up 11.7% of California's student body, 5.6% of the nation's psdilimol enrolment, and 5.1% of the country's overall
population. In the district, 11% of children get special education, which is comparable to the state's (12%) and the country's
(13%)overallpercentages. Thdistrict choicereflectstrade-offs betweenthe findings'generalizability andhe modelsizeand
environment required to break down AAPI ethnic groupings. Since AAPIs are usuallysamgdéed by ethnicity in many
studies acrosfields,the latter isa common methodologicgbroblem. Althoughthe study's conclusions camly be appliedto
regions withcomparably sizable and varied AAPI populations, the research's conclusions are nevertheless useful for districts
where the AAPI population is expanding quickly. Additionally, the district's student characteristics and data sets provide a
unique chance tonivestigate patterns among AAPI students in SE and develop hypotheses regarding disparity that might
inspire further research in other districts.

3.1.DataSample
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This study investigated academic information and demographic on every student in a suburban California school area
from 2004 to 203. The sample used for the analysis consisted of longitudinal data collected on ten groups of
kindergarteners. While the kindergarten class of 2004 had nine years of data, the class of 2013 has just one full year o
information. This is because not allhmts begin at a similar time and give a similar number of years, as required by the
staggered design. Only children who had just entered kindergarten were included to study the scheduling placement of
special education throughout grade transitions. Cotsizies have increased annually; the number of students has increased
from 3,800in 2004to over 4,600n the mostrecentyear. Thelast sampleincludesl167,262filesrepresentingd2,807students
from 41 communal institutions.

3.2. Measurement

The primary resulwvas a continuous tim&arying binary indicator, with the value 1 indicating that the pupil got
special education and the value 0 indicating that they did not. The following disabilities each have their owsarting
special education indicator as a wisof this study: difficulties with speech or language, particular learning disability, and
Other Health concerns (hard of hearing, deaf, visually impaired, orthopedically impaired, obligelaiess). Indicator
variables were developed for eadifithe elevenAAPI subgroups tanalysetrends inspecialeducation forthis population. All
analyses in this research accounted for variations among students of different races, including those of African American,
American Indian, Hispanic, and White backgrounds.

3.3. Studentandfamily covariates

Placement in special education programs may be influenced by several variables. Gender, EL status, lunch assistanc
parental education, and country of birth are all factors were all background factors that | accountediditiorally, to
Parental guidance and free meals, the latter serves as a stafat acculturation circumstances that may affect children's
school experiences.

3.4. Studentprogress

Student accomplishment is a crucial indicator of special education. Begiimitigze second grade, students in
California were obliged to take the consistent test and information in arithmetic and English Language Arts (ELA) every yea
from 2004 to 2013. On each exam, the raw scale values assortment from 150 to 600. The facpilsabmy start receiving
scores for the achievement measures in 2nd grade, which would entail omitting data from kindergarten and 1st grade, is a
problem. Additionally, studies utilizing the state results for students with more severe impairments whmtdtdke the
standard, unmodified test were omitted. Due to these factors, this research compared variations in model performance by
NI OS IyR SGKyAOA(Ge Ay OKAftRNBYyQa 9[! FYR YIGK NBadzZ da FN

3.5. Featuref schools

Several school characteristics may affect choices in special education, but they may be difficult to assess. Practices i
special education couldlsovary byschool.To account foreported and unnoticed school features, tistudy utilized schoot
fixedimpacts in my models.

3.6. AnalysisStrategy

This study utilized discretitme survival analysis to analyse the Analysis of Longitudinal Data on the Association of
AAPI with SE admission. The approach accounts for the filtering of students who do not ent¢berdecasion within the
data duration when estimating the incidence of an event.

GEOQ"Q) = By | 0%t T YOOOGH gt ¢+ * o @

Thisresearchindicatesthe risk of placingstudent Gn specialeducationin gradei as"Gor the likelihoodthat student
"(will get SE in gradiesupposing the student has not yet been recognized. The veatgn the discretetime hazard model
represents the logit of a hit as a function of grade, the student's race ahdidgty, and student variables. This research
includes a set of kindergarten enteriygar cohort fixed impacts in y to adjust for unobserved variations across cohorts. This
research uses schofiked impacts inbto adjust for school variations that mdave manipulated SE choices. This research
integrated the fixed impacts of their first school sirtbe majority of pupils who enrolled in special classes did so throughout
the primary school years.

To answer Research Question 1, this research used amditiomal hazard model without variables to determine if
AAPI subgroups are underrepresented in SE. The parameters in the vector, which depicts the likelihood ratios of AAPIs an
other student groups being placed in special education in comparison to \Atoiteents, are of interest. For study Question
2, the researchexaminedthe schedulingof SEfor AAPIstudentsby usingschedulingduplicate parametersto illustrate the
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