International Journal of Computer Science
and Engineering (IJCSE) P A International Academy of Science,

ISSN(P): 2278-9960; ISSN(E): 2278-9979 4 Engineering and Technology
Vol. 3, Issue 4, July 2014, 125-144 A ) .
© IASET IASET Connecting Researchers; Nurturing Innovations

CONSTRUCTION OF MATURITY EVALUATION FRAMEWORK FOR S KILL BASED
TRAINING PROGRAM E-LEARNING ENVIRONMENT: LEARNER'S PERSPECTIVE

M | JAWID NAZIR '& RAMACHANDRA V PUJERI 2
'Research Scholar, Karpagam University, Coimbafbaeil Nadu, India

%Vice Principal, KGISL-College of Engineering, Tedhogy, Coimbatore, Tamil Nadu, India

ABSTRACT

Skill-based training programs are more focused aeddesigned for a level of expertise at the enth@fcourse
or certifications[1]. In the current educationakesario, colleges, and training centers are devedppi culture of a
computer-based learning under two environment@-ggrson and remote approach. Exponential growlearning in
recent age witnessed high rate of success in mitgamarket. Many learning environments are esthbli and delivered
with the instructors’ point of view. If the learmnenvironment is designed and developed more froenléarner’s
perspective, it could result in a higher level e&rning and better skill development. Better resate produced by a
system when it follows matured practices in itsrafiens. Maturity of a system is achieved at theaaded level when
processes are not only being managed well, bulsstaé involved in continuous process improvemeanaaaily basis.
This paper discusses the research work conductednistructing a framework to measure the maturitthe skill based

training program learning environment.
KEYWORDS: E-Learning, Maturity Framework, Skill Based LeamifTraining Programs
INTRODUCTION

Many IT industries recruiting skilled parsons aseanployee, and they’'ve almost made it mandatoryautays.
Findings indicate that good basics for skill-basedning and learning are teaching, assessing,npigh group work,
creativity, enquiry, evaluation and self-confidentéstening to a lecture calls on listening and beyote-making, but
skill-based learning environment must train andl@t& one’s independency, thinking skills, colledi@mn and the
knowledge [2]. Skill based training programs requlear instruction to make a learner understaadh®oretical concepts
and the practical aspects of the study. The enwient must be designed in such a way to give chamapply the
theoretical concepts through hands-on or oppostiaiapply them on a problem and test its functi@sComputer based

learning and an e-learning environment provide gaclities to do the practice and know their outmimmediately.

The SBTP-eLE Model was constructed through a chliédnature study for finding the Indicators, folled by a
Pilot study, with the aid of confirmed indicatoratd was collected from students who are doing kilebmased training
programs. The data was analyzed using the SPS&lisal tool to group in to factors. Expert sgudr maturity level
acceptance, and application of statistical methodlytical Hierarchy Process (AHP) to quantify thatority stages and to
calculate the overall maturity of the SBTP-eLE eoriment were adapted in construction of this fraorwin this paper
the construction of the SBTP-eLE model has beecudsed with the practical evidence and with thassizal analysis
result and discussion.
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PROBLEM STATEMENT

Industries are looking for more focused and skilpeple to achieve their goals, and global expansiotheir
business. Standardizing the procedures and practidé help a company to grow enormously. IT equimts’ and
software development industries are promoting arb@raging a structured learning practice to supiheir product and
global market acceptance. Creating knowledgeabfelshaf their products by providing a structured cadion system
makes them manage and maintain the products ahdasefbetter. So a high need of training environmvenich could
contribute in easy, better and acceptable leareimgronment by learners and an evaluative frameworkvaluate the

maturity of this learning environment.
RESEARCH METHODOLOGY

Research Methodology refers to the style to a prabihich could be put into practice in a researciegss, from
the theoretical foundations to the gathering aralyars of data[4]. The selection of a proper methogly helps to achieve
valid and reliable results. An effective literatur@view was used to continuously support this neseghroughout its
process. Literature Review was used to explordi¢hds such as e learning environment, skill basething environment,
effective learning environment, learning maturitypdels and this review would help identify the vhls needed to
construct the Primary Data Collection Questionnkistrument[5]. The Literature review [6] helpeddentify the variables

needed to construct the Pilot Study Data Colledtistrument.

* Research Approach

Research in common parlance refers to a searcknforledge. One can also define research as a ificientd
systematic search for pertinent information on ecsj topic. Research is an art of scientific istigation. Many people
have defined research. Some people consider rbsaara movement, a movement from the known to ttk@awn. It is
actually a voyage of discovery [7]. The researgragch normally begins with an investigation ofdtyethat summarizes

and organizes knowledge by proposing a generalaelbetween events [4].

The research approach consists of four componehtsh are Purpose of Research, Process of Res¢agig, of
Research, and Outcome of Research Purpose of Ressauld be Exploratory, Explanatory or DescriptifRocess of
Research could either be Quantitative or Qualigativogic of Research could either be Deductive ratuttive, and
Outcome of Research could either be Applied or 8Rsisearch. Figure 1 shows the Research Approdokwéal for this
PhD Research.

The initial part of this research followed a dedetpattern — indicators were identified after kiteure Review,
framework was created using Pilot Study and dallactmn, and then the framework was refined by &k®pinion Study.
The remaining part of the Research was Inductivethe- Refined Framework was applied to existing SBISeLE
institutions or academies. This research is a BrRegearch, as the aim of the research is to caterio existing theory and

knowledge in the field.
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Figure 1: Research Approach [5]

127

After a successful pilot study and analysis 33aladés [8] has been fixed in the main study and ézedollecting

the primary data of this research

» Pilot Study Results

This study was divided into two parts; the firstrtps reviewing the factors in existing skill baskshrning

environment. The mentioned secondary data ana®fsi220 research papers was instrumental in idengjfy83 final

indicators after doing many comparisons and regesly/ and it is shown in table 1

www.iaset.us

Table 1: Indicators from the Pilot Study [8]

S. No Variable Name References
1. Study Material Availability [9], [10], [11], [1R[13].
2. Varied Study Material [14], [15], [16][17],[18]19].
3. Repeatable Instruction Delivery [20], [21],[22].
4, Compatibility of Platforms [23], [24], [25].
5. Multimedia Based Learning [14], [26], [12], [27]
6. Structured Learning Content [28][29],
7. Skill Supportive Material [28], [2], [30], [31].
8. Reference Material [32], [33], [34], [35], [11].
9. Face-To-Face Course Delivery [36],[37],[38],[289].
10. | Simulation Based Learning [40],[41], [33], [4&43],[10].
11. Demonstration Based Learning [33], [28],[104)I439].
12. Problem Solving [45], [46], [30].
13. Non-Interactive Remote Class [28], [47],[4891,[41]
14. | Collaborative Learning [50], [51], [52], [53B4].[54].
15. | Customized Learning Environment [55], [56], 1421, [57], [58].
16. | Conference Learning [11], [59],[28], [60].
17. Peer Interactivity [61],[62], [63], [34], [28].
18. Expert Counseling [64],[38], [65], [64]
19. | Student-Faculty Communication [66],[67],[6839].
20. | Online Submissions [70],[71],[72].
21, Practice Assessments [73], [74], [75].
22. | Skill Based Assessments [76], [77], [78].
23. Descriptive/Objective Type Assessments [79]],[870], [26]
24. | On Field Assignment [81], [82], [83].
25. Prior Intimation About Exam [1], [84], [72].
26. Results With Description [78], [85], [86].
27. | Course Progress Status [871], [88], [89], [90].
28. Performance Report/Grade Book [91], [78], [12],
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Table 1: Contd.,

29. | Course Feed Back [92], [93], [67].
30. | Award/Appreciation On Completion [94], [95].
31. Intimation About Opportunities [2], [96], [97].
32. Provision of Internship [98], [99], [100].
33. Intimation Of Course Updates [101], [2], [102].

RESEARCH DEVELOPMENT PHASE
The next phase consisted of the Questionnaire $amnveé Data Analysis.
e Questionnaire Survey

A Questionnaire is a set of prepared questions teseztord opinions of the participants. A Questaire is a form
containing a series of questions and providing sgdac their responses to be filled in by the resjgon himself. A good
guestionnaire requires that it be designed in a Wwwagvoke accurate response. Due to the relatiwaby availability and
accessibility of Internet, nowadays web-based ssrva&e also used to gather responses from pariisipdittitudes
stimulated by questionnaire items are frequentlasueed on a 9-point, 7-point or 5-point scale.his tesearch a 5- point
scale has been planted in the questionnaire. Pairpbshis survey was to determine the opinions BTS-eLE users
(learners, Instructors) about various SBTP-eLEdattirs. The objective of the Questionnaire surveg W create the

research maturity framework.
* Methods for Questionnaire Survey

Designing Questionnaire Instrument: The item geiwrdor the Questionnaire Survey Instrument wasedbased
on the Pilot study from the predecessor phase. tiQunsswere phrased to collect quantitative datagisi 5-Point Likert
Rating Scale. The types of question used in thetgqmaire were mainly of the closed question typgleich enables the
respondents to give answers that fit into categdtiat have been established in advance by tharobhez. The 5-point
Likert scale was employed to enable the respondants the importance of each indicator from a mummof “Disagree
Strongly” to a maximum of “Agree Strongly”. In theguestionnaire, the open question design was ostljcdted to get

information on respondents[4].
* Sampling Methods and Type of Survey Used in the Rearch
Type of Survey Method
Two survey methods were used in the Research: b) SUevey, 2) Traditional Survey in Controlled Erviment.

Web Survey: For this research, a web survey was created usimipeOSurvey providers Free Online Surveys

(http://www.surveyexpression.comPrecautions were taken to secure the data tedlédoom the participants. Hence, this

Web-Survey service was selected to launch the webtipnnaire for data collection.

Traditional Survey in Controlled Environment: The researcher first assembled the respondemtiassroom
and then explained the objectives of the resedrhb. respondents were briefed on the expectatiam fthem and the
importance of their data, ethical consents in cdrite this research. Then the questionnaire sheets handed over to the

respondents and allotted a time of 30 minutes toptete the survey.
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e Type of Sampling

Two types of sampling methods were used in thisaeh: 1) Self - Selected Closed Sampling using Blatvey,

2) Non Probability based Convenience Sampling.

Self-Selected Closed Sampling Using Web Survelyt the case of Web survey, participant’s recruithiavolves
some degree of self-selection. Web surveys represeost-effective alternative when one has sonmdidence that the
matching variables are sufficient to eliminate nafghe potential bias. Sampling from a closed Rafpn is seen as crucial
to successful sampling because every member disthe a member of the target audience, and knelat is that survey is
all about, and they also have some kind of preiegidtnowledge before they answer to the questibimsestricted, self-

selected surveys are based on a form of convengampling.

Non-Probability based Convenience SamplingNon-probability samples are sometimes called Coienee
samples. The researchers selected respondents drashd self-experience (judgement sampling), ghericipants were
found based on the referrals (snowball sampling@b\&urveys were posted to academy user accountgnss user ID of
the universities, Communities who are doing thdl bkised programs and their participants. ProgralgmCAD Design,
CISCO, Juniper, EMC, MCSE, Oracle, CIW and ICDLdgmts groups were identified and the survey messagée
These posting were done only after taking formalprapgals from the program In-Charge/Academy
Manager/Coordinator/Instructor. Hence, in case wfthsweb surveys, the respondents were self-selettedase of
traditional survey, postgraduate students and ugdetuate students studying at University werecsedeon basis of prior
experiences on using Skill based Training Prograneloearning environment. Filled survey sheets vestiected for the

tabulation and analysis.
» Data Analysis Methods Used in the Research

Data Analysis for this research consisted of taindaand testing the qualitative and quantitatiagadcollected
through the two types of questionnaire Surveys. @lm here was to recombine the evidence to addiressnitial
propositions of this research. Statistical AnalyS@ftware — Statistical Package for the Social 18ms (SPSS-16) was
used to aid the analytic process in this reseaibbviing statistical methods were used for the gsialof the data collected

from the above mentioned electronic and traditicuabeys.

Descriptive Statistics:was used to describe the main features of theatetledata in quantitative form, which
gives an overall sense of data being analyzed. ripéise Statistics are used to present quantitatlescriptions in a
manageable form. Descriptive statistics help wsrtgplify large amounts of data in a sensible wagulgh use of tools such
as frequency distribution, central tendency, disiper etc. Such descriptive statistical methods wesed to treat the data
and give some relational parameters such as pagerif male and female respondents, distributiormrespondent

experience learning in a SBTP-MSeLE.

Reliability Analysis: was used to determine the reliability of the datdlected from Questionnaire survey.
Reliability analysis was done by the Cronbach’shalgest. Cronbach’s alpha is a measure of intamasgistency, which
checks how closely related a set of items are g®ap. Cronbach’s alpha determines the internasistency or average

correlation of items in a survey instrument to gaiig reliability.

Factor Analysis: is a collection of methods used to examine how dyitg constructs influence the responses on

a number of measured variables. Exploratory Fabtmalysis (EFA) attempts to discover the nature tef tonstructs
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influencing a set of responses. Sample Size fotoFa&mnalysis should be decided with respect torthmber of items or
indicators, and ideally, the ratio should be 5:1@0l higher the better. The ratio between numbbé&ems and sample size
i.e. N: P ratio should be minimum 5, and ideallyat@nore. Factor Analysis was used to describevéiniability among the
indicators initially identified through LiteratuiReview, and refined after Pilot Study and testedgiquestionnaire survey.

This enabled the research in the reduction of theber of indicators and the formation of Severfgcjor groups.
RESEARCH DEVELOPMENT PHASE OUTCOME

» Data Tabulation of Research Questionnaire and Anabis

Purpose of the Questionnaire survey in this dott@search was to determine the opinions of SBTRMS
experts, curriculum creators, instructors and learabout various SBTP-MSeLE indicators and to tcooisthe research
maturity framework. In this research, two typeswiveys were conceded, one is web-based onlineyand the other one
is a traditional survey conducted in a controlledimnment. Data Tabulation and Analysis for ttésearch consisted of
tabulating and testing the qualitative and quanigadata collected through the two types of questaire surveys.
The Questionnaire was distributed approximately3#®D participants and 299 participants’ data werasictered.
20 responses were discarded since they were inetenglpproximately, 50 participants never responmednline survey
(requested through mail to participate). Data ctdlé through traditional survey was tabulated udifigrosoft Excel
spreadsheet software. The web survey was created #&osted through online survey provider
http://www.surveyexpression.com. The data colle¢bedugh the web survey was exported to the MidtdsSrcel format
and merged with the tabulated data from traditicuavey. A site has been developed for this rekeanc the links are
provided for the survey in the survey section Hafsbls.x10.mx. Tabulated data was imported irtiSteal Analysis
software - Statistical Package for the Social SEHeNSPSS-16) for conducting various analytic gseg in this research.
Tabulated data, analyzed using statistical reseaethods, is explained below. Reliability of théiatlicator is recorded

Assessment Strategies

» Descriptive Analysis

Descriptive analysis was done on the tabulated. deitee Questionnaire was distributed approximately t
370 participants and 299 participants’ data weresitiered. 20 responses were discarded since they iweomplete.
Approximately, 50 participants never respondedrtiine survey (requested through mail to participaBeit the number of

valid responses was highly optimal at 80.81% thisgcredibility to the data collection activity.

The next descriptive statistic revolved round teedgr of respondents. The findings of this analysggest that
33.4% of respondents were male and the remaining feenale. The findings show that a higher numbeespondents
were female. The next descriptive statistic waateel to educational qualifications of the respot&ldfindings suggest that
70.6% of the respondents were qualified up to updeluate level or lesser, whereas the remainingpnetents had at least
a post graduate qualification. Again these findisgggest more number in respondent educationariorit The last
descriptive statistic is about the employment statfithe respondents. The findings suggest th& &fthe respondents

were students who are doing the skill based trgipmogram. The remaining respondents were instreiciod experts.
* Reliability Analysis

Using reliability analysis, researcher can deteentlre extent to which the items in the questiorenare related to
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each other. Further, it is possible to get an diverdex of the repeatability or internal consistgrof the scale as a whole,
and to identify problem items that should be exethifom the scale [103]. Internal Consistency oéQionnaire Scale was
computed using Cronbach’s Alpha method. FurthephAl (Cronbach’s) value checks this model as a mofdeiternal
consistency, based on the average inter-item etioel[103]. Alpha was developed by Lee Cronbaah’s951 to provide a
measure of the internal consistency of a test alesd is expressed as a humber between 0 antiel Cfonbach’s Alpha
() coefficient for the five (5) scale based quest®0.819, which can be considered as good valus.vBlue gives weight

to the reliability of the questionnaire scale.
e Factor Analysis

Factor analysis attempts to identify underlyingiafales, or factors, that explain the pattern of@ations within a
set of observed variables. Factor analysis is afs®d in data reduction to identify a small numiifefactors that explain
most of the variance observed in a much larger murob manifest variables. Factor Analysis was usedescribe the
variability among the indicators initially idengfil through Literature Review, refined after Pilotidy, and tested using
questionnaire survey [7]. Factor analysis was cotadlion the 33 variables which were mounted orPaibt Likert Scale

(1 = Strongly Disagree to 5 = Strongly Agree).

The following table was generated after subjectiveggdata to exploratory factor analysis able Asisee¢he below
summary table 5.26, the 7 factors are formed witinlper of variables per factor ranging from a mimmaf 3 variables
(Factor 7) per factor to a maximum of 7 variable faetor (Factor 1). The observation also found rénepective factor
loadings for each variable. The range of the falctadings is from minimum = 0.422to maximum = 0.74#Hese are good
readings, as factor loading >.40 is consideredabée. As a result of factor analysis, Indicatnes grouped and names are
given as per their characteristics. 33 indicat@gehbeen grouped in to 7 small factor groups. Eigushows the factors
analysis and reliability of groups. After completithe reliability analysis of the factors, propanres have been identified

for the factors as per their group indictor’s cleagastics.

Table 2: Factor Analysis and Reliability Analysis Smmary Table

Factor ID Indicatores Factor Loading| Cronbach’s (X
Q15 | Customized Learning Environme 0.684
Q19 | Student-faculty communication 0.670
Q17 Peer Interactivity 0.652
Factor 1 . -
. , Q14 Collaborative Learning 0.652 0.839
Interactive Learning -
Q18 Expert Counseling 0.578
Q20 Online submissions 0.563
Q16 Conference learning 0.532
Q28 | Performance Report/Grade Bog 0.716
Q27 Course Progress Status 0.697
Factor 2 . —
: . Q26 Results with description 0.689 0.824
Learning Indicators —
Q25 Prior intimation about exams 0.643
Q29 Course Feedback 0.506
Q32 Provision of Internship 0.744
Factor 3 Q31 Intimation about Opportunities 0.691 0.786
Motivational Learning| Q30 | Award/Appreciation on completig 0.644 '
Q33 Intimation of Course updates 0.610
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Table 2: Contd.,

Q11 Demonstration-based learning 0.556
Q13 Non-interactive remote class 0.538
Factor 4 : - -
Learning Methods Q10 Simulation-based learning 0.506 0.769
Q12 Problem solving 0.473
Q9 Face-to-face course delivery 0.430
Q2 Varied study material 0.709
Factor 5 Q1 Study Material Availability 0.673
Resource-Based Q4 Compatibility of platforms 0.668 0.720
Learning Q3 | Repeatable Instruction Delivery 0.638
Q5 Multimedia-based learning 0.484
Q22 Skill-based Assessments 0.664
Factor 6 Q24 On-Field Assignments 0.572
Assesment Strategies Q21 Practice Assessments 0.554 0.726
023 Descriptive/Objective type 0.422
assessments '
Q7 Skill supportive material 0.733
Factor 7 -
Learning Material Q8 Reference material 0.629 0.648
Q6 Structured learning content 0.562

Factor 1: Interactive Learning in SBTP-eLE

Interactive learning is a more hands-on, real-wgnfdcess of relaying information in learning enwinent.
Passive learning relies on listening to teachersite. However, with interactive learning, studearts invited to participate
in the conversation through technology, or througk-playing group exercises in class. This typéafning increases the
participation in the learning activity, and makearhers feel they are doing something related éos#ssion rather than

sitting quiet and listening.
Factor 2: Learning Indicators in SBTP-eLE

Learning Indicators are the provisions on the legnenvironment to show the day-to-day developmait
knowledge during the learning period (course ofeinThey have the ability to identify the fundanarknowledge and
skills around which to guide instruction. This iasured by various activities on the learning emvitent. They are
capable of showing their scores, skill level, resitfformation, exam details, and feedback to imprthe performance of

both learner, and instructors’ perspective.
Factor 3: Motivational Learning in SBTP-eLE

Motivational learning is the ability of the eLeangi program environment to keep learners interestdelarning,
and in the particular course, by means of providiiferent opportunities, new experiences, expertiertificates and
awards for their achievements. Also to recondifmmtheir accomplishments and encouraging themattigipate and take

part further, by keeping them updated about thgnam and activities of the e-learning program.
Factor 4: Learning Methods in SBTP-eLE
Learning methods are the way, elLearning environnfeititate the students to learn the particulaitl-Slased

program. It is about the different types of teaghimethods in other ways, different ways; a leaks@ms the skill concepts

Impact Factor (JCC): 3.1323 Index Copernicus Value (ICV): 3.0



Construction of Maturity Evaluation Framework for S kill Based Training Program 133
E-Learning Environment : Learner’s Perspective

to strengthen their expertise or knowledge. In gan¢he support provided to the learner by thenieg environment to

achieve their goals by developing approaches tthieg that influence, motivate and inspire studémisarn.
Factor 5: Resource Based Learning in SBTP-eLE

This factor focuses on the course resources aret stipportive learning material for main study aaldlitional
references. Material availability is one of the triagportant requirements of a Learner to know wbagtudy, what to refer,
and how to revise to understand better. All thesgiirements could be fulfilled based on the studyemial of the particular
program. A well designed course material helpsesttgito focus better, and learn the desired skilimvthe stipulated

duration.
Factor 6: Assesment Strategies in SBTP-eLE

Assessment strategies are the key element in #neig environment to measure the students’ knaydeaind
their performance. There are different types oéssmients conducted in the eLearning environmeins. fiibtor focuses on

what types of assessment could help the learneoiraphis or her skill level.
Factor 7: Learning Material in SBTP-eLE

The availability of skill supportive material sues lab manual, step by-step guide to carry outilh takk.

Provision for further references when additionatification or examples are required on a partictdpic.
MATURITY FRAMEWORK AND RESULTS

This section shows the results gathered from variaativities conducted during the construction bé t
SBTP-MSeLE Model and Evaluation Framework. The étaahalysis and reliability analysis values arg@asthe standard
so the results are accepted and indicators andréaate acceptable. Figure 2 and 3 shows the sesuttata analysis and

their results

» Pilot Study and Expert Acceptance of Indicators

Pilot Study - Expert Acceptance of
Indicators

120%
100%
Q0% \fﬂw
60%

40%
20%

Expert Acceptance

0%

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 23

Indicators

Figure 2: Pilot Study — Data Analysis Chart (All Vdues are above Neutral)
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e Maturity Framework Components (Indicators and Factars)
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Figure 5: Factor Grouping of Research Indicators
CONCLUSIONS

This paper presents the results the pilot studglected during the doctor thesis. From these rethdt&ey factors
relating to skill based training program environtndrom the user perspectives and acceptance anmetifidd.
These indicators were recognized by means of thaxamn intelligence factor reduction method, whichrswesed on the
180 factors that were initially identified afterclasive phase of literature review. Further thipgrgpresents the results of a
pilot study conducted to measure the views of peaglo involved in the learning environment suchrnestructors, Course
Administrator, and Infrastructure Consultant fon&e & Enterprise applications, Institute- Acadehggal Main Contact,
Academy Alliance Partner Contact, and Skill labpé&k on the list of mentioned indicators. The irigegion of the data
collected in the Pilot Study justified all 33 indiors used for the main study and more than 298@atat responses has
been collected and analyzed. The factorizationsaébles are show these variables and factomnateematically justified

and used in the framework for evaluation of skilsbd learning environment.
FURUTE WORK

With the strong literature review and study; mayulevel definition will be written for the indicats and factors,

which could be used to measure the different mgtlevel of learning indicators with respect torler’s perspective.
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