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ABSTRACT 

Skill-based training programs are more focused and are designed for a level of expertise at the end of the course 

or certifications[1]. In the current educational scenario, colleges, and training centers are developing a culture of a 

computer-based learning under two environments, as in-person and remote approach. Exponential growth of eLearning in 

recent age witnessed high rate of success in e learning market. Many learning environments are established and delivered 

with the instructors’ point of view. If the learning environment is designed and developed more from the learner’s 

perspective, it could result in a higher level of learning and better skill development. Better results are produced by a 

system when it follows matured practices in its operations. Maturity of a system is achieved at the advanced level when 

processes are not only being managed well, but staffs are involved in continuous process improvement on a daily basis. 

This paper discusses the research work conducted in constructing a framework to measure the maturity of the skill based 

training program learning environment.  
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INTRODUCTION 

Many IT industries recruiting skilled parsons as an employee, and they’ve almost made it mandatory nowadays. 

Findings indicate that good basics for skill-based training and learning are teaching, assessing, planning, group work, 

creativity, enquiry, evaluation and self-confidence. Listening to a lecture calls on listening and maybe note-making, but 

skill-based learning environment must train and evaluate one’s independency, thinking skills, collaboration and the 

knowledge [2]. Skill based training programs require clear instruction to make a learner understand the theoretical concepts 

and the practical aspects of the study. The environment must be designed in such a way to give chance to apply the 

theoretical concepts through hands-on or opportunity to apply them on a problem and test its functions [3]. Computer based 

learning and an e-learning environment provide such facilities to do the practice and know their outcome immediately.  

The SBTP-eLE Model was constructed through a careful literature study for finding the Indicators, followed by a 

Pilot study, with the aid of confirmed indicators data was collected from students who are doing the skill based training 

programs. The data was analyzed using the SPSS-16 statistical tool to group in to factors. Expert study for maturity level 

acceptance, and application of statistical method Analytical Hierarchy Process (AHP) to quantify the maturity stages and to 

calculate the overall maturity of the SBTP-eLE environment were adapted in construction of this framework. In this paper 

the construction of the SBTP-eLE model has been discussed with the practical evidence and with the statistical analysis 

result and discussion.  
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PROBLEM STATEMENT 

Industries are looking for more focused and skilled people to achieve their goals, and global expansion of their 

business. Standardizing the procedures and practices will help a company to grow enormously. IT equipment’s’ and 

software development industries are promoting and encouraging a structured learning practice to support their product and 

global market acceptance. Creating knowledgeable hands of their products by providing a structured education system 

makes them manage and maintain the products and software better. So a high need of training environment which could 

contribute in easy, better and acceptable learning environment by learners and an evaluative framework to evaluate the 

maturity of this learning environment.  

RESEARCH METHODOLOGY 

Research Methodology refers to the style to a problem which could be put into practice in a research process, from 

the theoretical foundations to the gathering and analysis of data[4]. The selection of a proper methodology helps to achieve 

valid and reliable results. An effective literature review was used to continuously support this research throughout its 

process. Literature Review was used to explore the fields such as e learning environment, skill based training environment, 

effective learning environment, learning maturity models and this review would help identify the variables needed to 

construct the Primary Data Collection Questionnaire Instrument[5]. The Literature review [6] helped to identify the variables 

needed to construct the Pilot Study Data Collection Instrument. 

• Research Approach 

Research in common parlance refers to a search for knowledge. One can also define research as a scientific and 

systematic search for pertinent information on a specific topic. Research is an art of scientific investigation. Many people 

have defined research. Some people consider research as a movement, a movement from the known to the unknown. It is 

actually a voyage of discovery [7]. The research approach normally begins with an investigation of theory that summarizes 

and organizes knowledge by proposing a general relation between events [4]. 

The research approach consists of four components, which are Purpose of Research, Process of Research, Logic of 

Research, and Outcome of Research Purpose of Research could be Exploratory, Explanatory or Descriptive. Process of 

Research could either be Quantitative or Qualitative. Logic of Research could either be Deductive or Inductive, and 

Outcome of Research could either be Applied or Basic Research. Figure 1 shows the Research Approach followed for this 

PhD Research. 

The initial part of this research followed a deductive pattern — indicators were identified after Literature Review, 

framework was created using Pilot Study and data collection, and then the framework was refined by Expert Opinion Study. 

The remaining part of the Research was Inductive — the Refined Framework was applied to existing SBTP-MSeLE 

institutions or academies. This research is a Basic Research, as the aim of the research is to contribute to existing theory and 

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

After a successful pilot study and analysis 33 variables [8] has been fixed in the main study and used for collecting 

the primary data of this research 

• Pilot Study Results 

This study was divided into two parts; the first part is reviewing the factors in existing skill based learning 

environment. The mentioned secondary data analysis of 220 research papers was instrumental in identifying 33 final 

indicators after doing many comparisons and regress study and it is shown in table 1 

Table 1: Indicators from the Pilot Study [8] 

S. No Variable Name References 
1. Study Material Availability [9], [10], [11], [12], [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],[28], [39]. 
10. Simulation Based Learning [40],[41], [33], [42], [43],[10]. 
11. Demonstration Based Learning [33], [28],[10],[44], [39]. 
12. Problem Solving [45], [46], [30]. 
13. Non-Interactive Remote Class [28], [47],[48], [49],[41] 
14. Collaborative Learning [50], [51], [52], [53], [54],[54]. 
15. Customized Learning Environment [55], [56], [13], [2], [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],[68], [69]. 
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], [80], [70], [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 [87], [88], [89], [90]. 
28. Performance Report/Grade Book [91], [78], [72], [2]. 
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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 Survey and Data Analysis. 

• Questionnaire Survey 

A Questionnaire is a set of prepared questions used to record opinions of the participants. A Questionnaire is a form 

containing a series of questions and providing space for their responses to be filled in by the respondent himself. A good 

questionnaire requires that it be designed in a way to evoke accurate response. Due to the relatively easy availability and 

accessibility of Internet, nowadays web-based surveys are also used to gather responses from participants. Attitudes 

stimulated by questionnaire items are frequently measured on a 9-point, 7-point or 5-point scale. In this research a 5- point 

scale has been planted in the questionnaire. Purpose of this survey was to determine the opinions of SBTP-eLE users 

(learners, Instructors) about various SBTP-eLE indicators. The objective of the Questionnaire survey was to create the 

research maturity framework. 

• Methods for Questionnaire Survey 

Designing Questionnaire Instrument: The item generation for the Questionnaire Survey Instrument was done based 

on the Pilot study from the predecessor phase. Questions were phrased to collect quantitative data using a 5-Point Likert 

Rating Scale. The types of question used in the questionnaire were mainly of the closed question type, which enables the 

respondents to give answers that fit into categories that have been established in advance by the researcher. The 5-point 

Likert scale was employed to enable the respondents rank the importance of each indicator from a minimum of “Disagree 

Strongly” to a maximum of “Agree Strongly”. In this questionnaire, the open question design was only dedicated to get 

information on respondents[4]. 

• Sampling Methods and Type of Survey Used in the Research 

Type of Survey Method 

Two survey methods were used in the Research: 1) Web Survey, 2) Traditional Survey in Controlled Environment. 

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

(http://www.surveyexpression.com/). Precautions were taken to secure the data collected from the participants. Hence, this 

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

Traditional Survey in Controlled Environment:  The researcher first assembled the respondents in a classroom 

and then explained the objectives of the research. The respondents were briefed on the expectations from them and the 

importance of their data, ethical consents in context to this research. Then the questionnaire sheets were handed over to the 

respondents and allotted a time of 30 minutes to complete the survey. 
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• Type of Sampling 

Two types of sampling methods were used in this research: 1) Self - Selected Closed Sampling using Web Survey, 

2) Non Probability based Convenience Sampling. 

Self-Selected Closed Sampling Using Web Survey: In the case of Web survey, participant’s recruitment involves 

some degree of self-selection. Web surveys represent a cost-effective alternative when one has some confidence that the 

matching variables are sufficient to eliminate most of the potential bias. Sampling from a closed Population is seen as crucial 

to successful sampling because every member of the list is a member of the target audience, and knows what is that survey is 

all about, and they also have some kind of preexisting knowledge before they answer to the questions. Unrestricted, self-

selected surveys are based on a form of convenience sampling.  

Non-Probability based Convenience Sampling: Non-probability samples are sometimes called Convenience 

samples. The researchers selected respondents based on the self-experience (judgement sampling), then participants were 

found based on the referrals (snowball sampling). Web surveys were posted to academy user accounts, students user ID of 

the universities, Communities who are doing the skill based programs and their participants. Programming, CAD Design, 

CISCO, Juniper, EMC, MCSE, Oracle, CIW and ICDL students groups were identified and the survey message sent.                        

These posting were done only after taking formal approvals from the program In-Charge/Academy 

Manager/Coordinator/Instructor. Hence, in case of such web surveys, the respondents were self-selected. In case of 

traditional survey, postgraduate students and under-graduate students studying at University were selected on basis of prior 

experiences on using Skill based Training Program on eLearning environment. Filled survey sheets were collected for the 

tabulation and analysis. 

• Data Analysis Methods Used in the Research 

Data Analysis for this research consisted of tabulating and testing the qualitative and quantitative data collected 

through the two types of questionnaire Surveys. The aim here was to recombine the evidence to address the initial 

propositions of this research. Statistical Analysis Software — Statistical Package for the Social Sciences (SPSS-16) was 

used to aid the analytic process in this research following statistical methods were used for the analysis of the data collected 

from the above mentioned electronic and traditional surveys. 

Descriptive Statistics: was used to describe the main features of the collected data in quantitative form, which 

gives an overall sense of data being analyzed. Descriptive Statistics are used to present quantitative descriptions in a 

manageable form. Descriptive statistics help us to simplify large amounts of data in a sensible way through use of tools such 

as frequency distribution, central tendency, dispersion etc. Such descriptive statistical methods were used to treat the data 

and give some relational parameters such as percentage of male and female respondents, distribution of respondent 

experience learning in a SBTP-MSeLE. 

Reliability Analysis: was used to determine the reliability of the data collected from Questionnaire survey. 

Reliability analysis was done by the Cronbach’s Alpha test. Cronbach’s alpha is a measure of internal consistency, which 

checks how closely related a set of items are as a group. Cronbach’s alpha determines the internal consistency or average 

correlation of items in a survey instrument to gauge its reliability. 

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

a number of measured variables. Exploratory Factor Analysis (EFA) attempts to discover the nature of the constructs 
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influencing a set of responses. Sample Size for Factor Analysis should be decided with respect to the number of items or 

indicators, and ideally, the ratio should be 5:1 to 10:1 higher the better. The ratio between number of items and sample size 

i.e. N: P ratio should be minimum 5, and ideally 10 or more. Factor Analysis was used to describe the variability among the 

indicators initially identified through Literature Review, and refined after Pilot Study and tested using questionnaire survey. 

This enabled the research in the reduction of the number of indicators and the formation of Seven (7) factor groups. 

RESEARCH DEVELOPMENT PHASE OUTCOME 

• Data Tabulation of Research Questionnaire and Analysis 

Purpose of the Questionnaire survey in this doctoral research was to determine the opinions of SBTP-MSeLE 

experts, curriculum creators, instructors and learners about various SBTP-MSeLE indicators and to construct the research 

maturity framework. In this research, two types of surveys were conceded, one is web-based online survey and the other one 

is a traditional survey conducted in a controlled environment. Data Tabulation and Analysis for this research consisted of 

tabulating and testing the qualitative and quantitative data collected through the two types of questionnaire surveys.                   

The Questionnaire was distributed approximately to 370 participants and 299 participants’ data were considered.                           

20 responses were discarded since they were incomplete. Approximately, 50 participants never responded to online survey 

(requested through mail to participate). Data collected through traditional survey was tabulated using Microsoft Excel 

spreadsheet software. The web survey was created and hosted through online survey provider 

http://www.surveyexpression.com. The data collected through the web survey was exported to the Microsoft Excel format 

and merged with the tabulated data from traditional survey. A site has been developed for this research and the links are 

provided for the survey in the survey section http://alsbls.x10.mx. Tabulated data was imported in Statistical Analysis 

software - Statistical Package for the Social Sciences (SPSS-16) for conducting various analytic processes in this research. 

Tabulated data, analyzed using statistical research methods, is explained below. Reliability of the all indicator is recorded 

Assessment Strategies 

• Descriptive Analysis 

Descriptive analysis was done on the tabulated data. The Questionnaire was distributed approximately to                      

370 participants and 299 participants’ data were considered. 20 responses were discarded since they were incomplete. 

Approximately, 50 participants never responded to online survey (requested through mail to participate). But the number of 

valid responses was highly optimal at 80.81% this gives credibility to the data collection activity. 

The next descriptive statistic revolved round the gender of respondents. The findings of this analysis suggest that 

33.4% of respondents were male and the remaining were female. The findings show that a higher number of respondents 

were female. The next descriptive statistic was related to educational qualifications of the respondents. Findings suggest that 

70.6% of the respondents were qualified up to undergraduate level or lesser, whereas the remaining respondents had at least 

a post graduate qualification. Again these findings suggest more number in respondent educational criterion. The last 

descriptive statistic is about the employment status of the respondents. The findings suggest that 94.3 of the respondents 

were students who are doing the skill based training program. The remaining respondents were instructors and experts. 

• Reliability Analysis 

Using reliability analysis, researcher can determine the extent to which the items in the questionnaire are related to 
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each other. Further, it is possible to get an overall index of the repeatability or internal consistency of the scale as a whole, 

and to identify problem items that should be excluded from the scale [103]. Internal Consistency of Questionnaire Scale was 

computed using Cronbach’s Alpha method. Further, Alpha (Cronbach’s) value checks this model as a model of internal 

consistency, based on the average inter-item correlation [103]. Alpha was developed by Lee Cronbach’s in 1951 to provide a 

measure of the internal consistency of a test or scale; it is expressed as a number between 0 and 1. The Cronbach’s Alpha 

( ) coefficient for the five (5) scale based questions= 0.819, which can be considered as good value. This value gives weight 

to the reliability of the questionnaire scale. 

• Factor Analysis 

Factor analysis attempts to identify underlying variables, or factors, that explain the pattern of correlations within a 

set of observed variables. Factor analysis is often used in data reduction to identify a small number of factors that explain 

most of the variance observed in a much larger number of manifest variables. Factor Analysis was used to describe the 

variability among the indicators initially identified through Literature Review, refined after Pilot Study, and tested using 

questionnaire survey [7]. Factor analysis was conducted on the 33 variables which were mounted on a 5-Point Likert Scale 

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

The following table was generated after subjecting the data to exploratory factor analysis able As seen in the below 

summary table 5.26, the 7 factors are formed with number of variables per factor ranging from a minimum of 3 variables 

(Factor 7) per factor to a maximum of 7 variable per factor (Factor 1). The observation also found the respective factor 

loadings for each variable. The range of the factor loadings is from minimum = 0.422to maximum = 0.744. These are good 

readings, as factor loading >.40 is considered acceptable. As a result of factor analysis, Indicators are grouped and names are 

given as per their characteristics. 33 indicators have been grouped in to 7 small factor groups. Figure 4 shows the factors 

analysis and reliability of groups. After completing the reliability analysis of the factors, proper names have been identified 

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

Table 2: Factor Analysis and Reliability Analysis Summary Table 

Factor ID Indicatores Factor Loading Cronbach’s  

Factor 1  
Interactive Learning 

Q15 Customized Learning Environment 0.684 

0.839 

Q19 Student-faculty communication 0.670 

Q17 Peer Interactivity 0.652 

Q14 Collaborative Learning 0.652 

Q18 Expert Counseling 0.578 

Q20 Online submissions 0.563 

Q16 Conference learning 0.532 

Factor 2 
Learning Indicators 

Q28 Performance Report/Grade Book 0.716 

0.824 

Q27 Course Progress Status 0.697 

Q26 Results with description 0.689 

Q25 Prior intimation about exams 0.643 

Q29 Course Feedback 0.506 

Factor 3 
Motivational Learning 

Q32 Provision of Internship 0.744 

0.786 
Q31 Intimation about Opportunities 0.691 

Q30 Award/Appreciation on completion 0.644 

Q33 Intimation of Course updates 0.610 
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Table 2: Contd., 

Factor 4 
Learning Methods 

Q11 Demonstration-based learning 0.556 

0.769 

Q13 Non-interactive remote class 0.538 

Q10 Simulation-based learning 0.506 

Q12 Problem solving 0.473 

Q9 Face-to-face course delivery 0.430 

Factor 5 
Resource-Based 
Learning 

Q2 Varied study material 0.709 

0.720 

Q1 Study Material Availability 0.673 

Q4 Compatibility of platforms 0.668 

Q3 Repeatable Instruction Delivery 0.638 

Q5 Multimedia-based learning 0.484 

Factor 6 
Assesment Strategies 

Q22 Skill-based Assessments 0.664 

0.726 
Q24 On-Field Assignments 0.572 

Q21 Practice Assessments 0.554 

Q23 
Descriptive/Objective type 

assessments 
0.422 

Factor 7 
Learning Material 

Q7 Skill supportive material 0.733 

0.648 Q8 Reference material 0.629 

Q6 Structured learning content 0.562 
 
Factor 1: Interactive Learning in SBTP-eLE  

Interactive learning is a more hands-on, real-world process of relaying information in learning environment. 

Passive learning relies on listening to teachers lecture. However, with interactive learning, students are invited to participate 

in the conversation through technology, or through role-playing group exercises in class. This type of learning increases the 

participation in the learning activity, and makes learners feel they are doing something related to the session rather than 

sitting quiet and listening.  

Factor 2: Learning Indicators in SBTP-eLE 

Learning Indicators are the provisions on the learning environment to show the day-to-day development of 

knowledge during the learning period (course of time). They have the ability to identify the fundamental knowledge and 

skills around which to guide instruction. This is measured by various activities on the learning environment. They are 

capable of showing their scores, skill level, results information, exam details, and feedback to improve the performance of 

both learner, and instructors’ perspective. 

Factor 3: Motivational Learning in SBTP-eLE 

Motivational learning is the ability of the eLearning program environment to keep learners interested in learning, 

and in the particular course, by means of providing different opportunities, new experiences, expertise, certificates and 

awards for their achievements. Also to recondition for their accomplishments and encouraging them to participate and take 

part further, by keeping them updated about the program and activities of the e-learning program. 

Factor 4: Learning Methods in SBTP-eLE 

Learning methods are the way, eLearning environment facilitate the students to learn the particular skill-based 

program. It is about the different types of teaching methods in other ways, different ways; a learner learns the skill concepts 
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to strengthen their expertise or knowledge. In general, the support provided to the learner by the learning environment to 

achieve their goals by developing approaches to teaching that influence, motivate and inspire students to learn. 

Factor 5: Resource Based Learning in SBTP-eLE 

This factor focuses on the course resources and other supportive learning material for main study and additional 

references. Material availability is one of the most important requirements of a Learner to know what to study, what to refer, 

and how to revise to understand better. All these requirements could be fulfilled based on the study material of the particular 

program. A well designed course material helps students to focus better, and learn the desired skill within the stipulated 

duration.  

Factor 6: Assesment Strategies in SBTP-eLE 

Assessment strategies are the key element in the learning environment to measure the students’ knowledge and 

their performance. There are different types of assessments conducted in the eLearning environment. This factor focuses on 

what types of assessment could help the learner improve his or her skill level.  

Factor 7: Learning Material in SBTP-eLE 

The availability of skill supportive material such as lab manual, step by-step guide to carry out a skill task. 

Provision for further references when additional clarification or examples are required on a particular topic. 

MATURITY FRAMEWORK AND RESULTS 

This section shows the results gathered from various activities conducted during the construction of the                     

SBTP-MSeLE Model and Evaluation Framework. The Factor analysis and reliability analysis values are as per the standard 

so the results are accepted and indicators and factors are acceptable. Figure 2 and 3 shows the results of data analysis and 

their results  

• Pilot Study and Expert Acceptance of Indicators 

 

Figure 2: Pilot Study – Data Analysis Chart (All Values are above Neutral) 
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• Results of Descriptive Statistics 

 

Figure 3: Pilot Study – Results of Descriptive Statistics 

• Descriptive, and Factor Analysis of SBTP Framework 

 

Figure 4: Data Analysis – Factor Analysis 

(Cronbach’s Alpha value above all 0.6 so acceptable) 
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• Maturity Framework Components (Indicators and Factors) 

 

Figure 5: Factor Grouping of Research Indicators 

CONCLUSIONS 

This paper presents the results the pilot study conducted during the doctor thesis. From these results the key factors 

relating to skill based training program environment from the user perspectives and acceptance are identified.                            

These indicators were recognized by means of the common intelligence factor reduction method, which was used on the     

180 factors that were initially identified after inclusive phase of literature review. Further this paper presents the results of a 

pilot study conducted to measure the views of people who involved in the learning environment such as Instructors, Course 

Administrator, and Infrastructure Consultant for Server & Enterprise applications, Institute- Academy Legal Main Contact, 

Academy Alliance Partner Contact, and Skill labs Expert on the list of mentioned indicators. The investigation of the data 

collected in the Pilot Study justified all 33 indicators used for the main study and more than 299 validated responses has 

been collected and analyzed. The factorizations of variables are show these variables and factors are mathematically justified 

and used in the framework for evaluation of skill based learning environment.  

FURUTE WORK 

With the strong literature review and study; maturity level definition will be written for the indicators and factors, 

which could be used to measure the different maturity level of learning indicators with respect to learner’s perspective. 
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