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 ABSTRACT 
Purpose: The use of  blended learning is gaining acceptance in the educational system. 
It is observed that the educational stakeholders hold different opinions regarding 
blended learning. The change in the perceptions towards blended learning can impact 
on the implementation of  blended learning. It is imperative to understand the students’ 
perspectives of  the blended learning instruction; which would be significant to manage and 
enhance the blended learning process in Indian context. Therefore, in this background, 
the present paper aims on the development of  a scale to study the perceptions of  students 
of  higher education towards the blended learning

Design/Methodology/Approach: In order to validate the scale to know the perceptions 
of  students of  higher education towards blended learning, a five-point Likert Scale was 
developed, after a comprehensive review and analysis of  the available literature. To 
validate the present scale an exploratory factor analysis and Monte Carlo PCA were 
conducted. The scale was administered on a representative sample of  211 students from 
higher education.

Findings: The final scale to measure the perceptions of  students of  higher education 
consisted of  35 items. The final scale with five dimensions (dimension 1=15 items, 
dimension 2= 5 items, dimension 3= 6 items, dimension 4= 4 items, and dimension 5= 
5 items) found valid and reliable to study the perceptions of  students towards blended 
learning instruction. 

Research Limitations/Implications: The increasing number of  research studies on 
blended learning leads to the need for the development of  valid and reliable psychometric 
scale for the assessment of  perception towards it. Thus, the present scale would be helpful 
in assessing perceptions of  students of  higher education towards blended learning. Since, 
the scale has been designed, developed and validated in the contexts and Indian higher 
education institutional settings, the scale would be useful for comparative purposes also.

Originality/Value: The present paper presents the process of  the construction, validation 
and factor analysis of  an-empirically-based psychometric scale to study the perceptions 
of  students. 
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Construction and Validation of Scale to measure Perceptions of Students towards Blended Learning in Higher Education

Introduction
Blended learning offers a diverse range of  models and 

approaches that prioritize student-centered instruction 
(Khan, 2004a; Khan, 2004b; khan, 2005a; Khan, 2005b; 
khan, 2007, Khan, 2001; Cleveland-Innes & Wilton, 2018; 
Aisha & Ratra, 2020a; Aisha & Ratra, 2020b). The various 
strategies adopted in the implementation of  blended learning 
offers a huge practicability, flexibility to the students while 
keeping in view the learning context as well as the learning 
needs of  the students, thereby enhancing the learning 
experiences (Singh, 2021; Aisha & Ratra, 2021; Singh & 
Reed, 2001). The various available technological options 
foster the learning content, communication and interaction 
among teachers and students (Khan & Joshi, 2006; Khan, 
1997), as well as among students themselves (Khan, 2004; 
khan, 2005a; khan, 2007, Khan, 2010; Cleveland-Innes 
& Wilton, 2018; Garg, et al., 2006; Mishra, 2009; Panda 
& Garg, 2019; Dikshit, et. al., 2013). Blended learning 
also provides wide range of  student-support. Due to this 
involvement of  huge diverse contexts, contents, media and 
methods in blended learning (Driscoll, 2002; Panda, 2005; 
Aisha & Ratra, 2020b; Mohanasunndaram & Sivasankar, 
2010), it is perceived differently by different stakeholders 
(Aisha & Panda, 2020; Hinrichsen & Coombs, 2013; Oliver 
& Trigwell, 2005; Garrison & kanuka, 2004). In the present 
study, the students from higher educational institutions are 
being focussed. Blended learning is increasingly researched 
by the educationist and researchers these days (Garg, et al., 
2006; Mishra, 2009), as blended learning finds its roots in 
distance education and educational technology (Graham, 
et al., 2014); also, it has been claimed to have relationship 
with online and face-to-face teaching and learning to bring 
about quality in blended learning (Ginns & Ellis, 2007). 
The increasing number of  research studies on blended 
learning leads to the need for the development of  valid and 
reliable psychometric scale for the assessment of  perception 
towards it. Thus, the scale would be useful for comparative 
purposes also. Blended learning has a broad meaning and is 
differently taken by different stakeholders as per their own 
contexts of  learning (Moore, 2013; Gagnon et al., 2013; 
Mishra & Koehler, 2006; Graham, et al., 2014; McDougall 
& Jones, 2006; McShane, 2010; Roblyer, 2005; Roblyer & 
Knezek, 2003). But, keeping the core meaning of  bended 
learning (Khan, 2004; khan, 2005a; khan, 2007, Khan, 
2010; Cleveland-Innes & Wilton, 2018); the present scale has 
been constructed which can be applicable for the students 
undertaking blended learning worldwide. However, this is to 
be mentioned that the sample considered in the present study 
and the institutions were from Indian settings.

Objective
The objective of  the present study is to describe the steps 

undertaken in the construction & validation of  a scale to 
measure perceptions of  students towards blended learning in 
higher education in Indian context.

Method
Participants and Procedure: The process of  the development 

of  a psychometrically sound scale that can study students’ 
perceptions towards blended learning, an extensive review of  
literature was carried out. A five-point Likert Scale (Likert, 
1932) was decided, where each statement has five-points 
from Strongly Disagree (SD)=1, Disagree (D)=2, Neutral 
(N)=3, Agree (A)=4 and Strongly Agree (SA)=5. An item 
pool was prepared from the help of  the review of  literature, 
which were shown to 12 experts and on getting their expert 
opinion and suggestions some of  the items were deleted, 
modified and reframed to bring clarity in the statements in 
terms of  language as well as relevance to the related field and 
increase the validity. Thus, in this way the draft contained 48 
item statements on including the expert advices. 

Further, the standardization process began on the 48-
item scale, which was administered, on representative sample 
of  211 students from various higher education institutions 
randomly from the Delhi-NCR, India. 

Description of  Scale

Demographics: Some of  the items to collect the information 
the socio-demographic details of  the sample were appended 
to the questionnaire in three categories viz, demographics 
socio-demographics and ICT related information; also, 
students’ institution, name and level of  the programme 
they were pursuing, year of  their enrolment, medium of  
instruction and educational background in demographic 
details. In socio-demographic details information like 
gender, age group, social background, employment status, 
monthly family income and disability of  the students and 
their usage of  any assistive device was appended. And, in 
third category ICT related items appended like level of  ICT 
skills, preference of  digital device, usage of  digital device for 
studies and status of  their possession of  digital device. 

Also, two more questions were appended to collect the 
information regarding the students’ own understanding 
about blended learning and what motivates for their learning; 
which would be helpful to analyse their perceptions in 
particular with these aspects.
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Statistical Analyses
The need to construct and validate a scale to find the 

perceptions of  students towards blended learning stems 
from the unavailability of  such a scale with established 
psychometric properties. However, some of  the studies 
were found that considers the perceptions of  students about 
blended learning but they lack the standardization of  a scale 
to be considered. Thus, the present study addressed the gap by 
constructing and validating the blended learning perception 
scale for students in India. Exploratory factor analysis and 
Monte Carlo PCA were performed. The analysis (Field, 
2005) was done using SPSS version 22. Further, the criteria 
for composite reliability, convergent validity and discriminant 
validity were also checked. 

Results

Reliability and Content Validity

Before running any other statistics, the researcher 
conducted the Cronbach coefficient alpha test for checking 
the reliability of  the research scale, which comes out as .807. 
But Cronbach coefficient alone is not able to determine the 
correlations among the various items of  the scale. Therefore, 
a bivariate inter-item correlation analysis was conducted to 
check the inter-item correlation coefficient. The correlational 
analysis was conducted to check the inter-item correlation 
coefficient. The critical value for the same has been checked, 
the correlational analysis showed that there were some items 
that the values were lower than the critical value (<.1946). 
Therefore, 10 items were found to have lower values than 
the critical value, thus they were removed from the analysis 
process. After removing the items, the reliability was checked 
again. The new outcomes showed high reliability Cronbach 
alpha value as =.876. 

Then, the inter-item correlation outputs were observed, 
and the items with a correlation between .20 to 0.80 were 
determined. Since, the inter-item correlation has already 
been checked out by calculating the overall values by running 
correlational analysis, it has been discussed that the items are 
valid to be used further. 

The below table indicates the item-total statistics. In 
the last column (Cronbach’s Alpha if  the Item is deleted) 
if  the value would get increased after deleting the item, the 
researcher should delete it. However, at this stage, it seems 
there are no inappropriate items to be deleted since this 
process already has been done by running a correlational 
analysis to clean invalid items. 

Also, as explained above there were no items to be deleted 
for increasing the total reliability. Only items 5, 34, and 44 
show a slight increase if  these items would be deleted. But 

since the current reliability is enough strong and these items’ 
values do not have differences after removal and already 
these items have been checked by correlational analysis, the 
researcher would keep these items to not be deleted. Finally, 
after running the analysis, it would be concluded that the 
current scale has strong validity and reliability to be used 
further.

Exploratory Factor Analysis 

The next step was to check whether there were any 
underlying variables or not. Exploratory factor analysis has 
been run to conduct factor analysis. Before conducting factor 
analysis, it was needed to check all the required assumptions. 
The required assumptions for the factor analysis include 
adequate sample size and factorability of  data.  One of  the 
most important assumptions of  the EFA is an adequate 
sample size. There are various thresholds for sample size. 
Tabachnick and Fidell (2007) suggest at least 300 sample size 
for EFA. However, they agreed that a small sample size like 
150 would be sufficient. Other researchers suggested a formula 
like the number of  items based on the cases. Nunnally (1978), 
recommends a 10 to 1 ratio; that is, ten cases for each item to 
be factor analyzed. Others suggested five cases for each item 
(Tabachnick & Fidell, 2007). In the present study, there were 
38 items and 211 samples for students’ group. Therefore, the 
first assumption is followed perfectly. The other assumption 
of  Factorability of  Data suggested to check whether the 
data are suitable for EFA, there are some statistical tests that 
should be considered. 

Correlation matrix table

In this table, a relationship between items with a medium 
correlation and not too high and not too low was desired. If  all 
items are positive (in the questionnaire) then the correlation 
of  all items is positive. The value of  the determinant 
should be greater than 0.00001. That indicates there is no 
multicollinearity problem between the items. (And the data 
is suitable for factor analysis). If  the items have a relationship 
(>0.30) and are significant (p<0.05) (in the bottom section of  
the correlation matrix table) it shows that the items have self-
consistence and there is harmony between the materials. And 
it provides good results regarding construct validity. 

Determinant Value (from the correlation matrix table)

When the multicollinearity arises, the correlation 
between the items will be very strong and the strengths 
between the items cannot be clearly understood. Items were 
able to show themselves sufficiently in factor analysis. To be 
considered suitable for factor analysis, the correlation matrix 
should show at least some correlations of  r = .3 or greater. 
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Two statistical measures are also generated by SPSS 
viz., Bartlett’s test of  sphericity, and Kaiser Meyer-Olkin 
(KMO) measure of  sampling adequacy (Kaiser 1970, 1974) 
were checked to assess the factorability of  the data. Bartlett’s 
Test analysis the correlation index between data (sig<0.05) 
and the KMO test analysis the size of  the sample for factor 
analysis (KMO>0.50, the sample size is adequate).  From the 
KMO table Bartlett’s test of  Sphericity should be statistically 
significant at p < .05 and the Kaiser-Meyer-Olkin value 
should be .50.  The KMO varies between 0 and 1, and values 
closer to 1 are better. A value of  .6 is sufficient. (Tabachnick 
& Fidell 2007). 

Selecting the number of  factors

For selecting the number of  factors, usually, the 
Eigenvalues is considered. However, a parallel analysis has 
been conducted to ensure the determination process is valid. 
The initial Eigen value which has been generated by the 
SPSS were observed. Then, KMO and Bartlett’s Test was 
checked. To find out the factorability of  data the value of  
KMO was examined. The minimum value should be >.50. 
Furthermore, some researchers suggest the value should be 
higher than .60. However, in the current test, the KMO value 
is .819 which is higher than the threshold (>.50). Therefore, 
it would be pointed out that the data are suitable for running 
factor analysis test. 

Besides, to check out the adequacy of  the sample size 
for EFA, the value of  Bartlett’s Test of  Sphericity should be 
checked out. Bartlett’s Test of  Sphericity should be significant. 
In other words, Bartlett’s Test of  Sphericity should be less 
than .05. As the value of  Bartlett’s Test of  Sphericity was 
found significant which was less than .05 (<.05), therefore, 
it would be concluded that the data and sample size both are 
valid and adequate for EFA.

In the next step, the initial EFA has been conducted to 
examine the number of  initially generated factors. In this step, 
the Eigenvalue was considered as per the criteria for selecting 
the factors, which is Eigenvalue>1. The initial factors were 
determined as 10 factors as their Eigen values were greater 
than 1. But the process would not get stopped at this stage. 
For the determination of  the exact number of  factors, an 
additional analysis was conducted. The Monte Carlo PCA 
for Parallel Analysis has been run to check whether the 
number of  factors that have been generated by SPSS is valid 
or if  any further investigation should be done. After running 
Parallel Analysis, the below results have been given. 

Interpretation of  the MCPCA

In the MCPCA Table 1, the random Eigenvalue should 
be compared with the generated Eigenvalue from FA. If  the 
MCPCA Eigen value is higher than FA-generated values, 
then the factor would not be considered as a part of  the 
factors. 

Table 1: Monte Carlo PCA for Parallel Analysis
Version 2.5

Number of  variables:     38

Number of  subjects:     211

Number of  replications: 100

–––––––––––––––––––––––––––––––––––––––––––––––––––
Eigenvalue #     Random Eigenvalue     Standard Dev

–––––––––––––––––––––––––––––––––––––––––––––––––––
1               1.9207               .0622

2               1.8016               .0471

3               1.7148               .0462

4               1.6386               .0372

5               1.5797               .0317

6               1.5148               .0305

7               1.4574               .0275

8               1.4102               .0294

9               1.3609               .0289

10               1.3156               .0269

11               1.2676               .0228

12               1.2251               .0221

13               1.1815               .0203

14               1.1447               .0223

15               1.1058               .0206

16               1.0695               .0204

17               1.0317               .0211

18               0.9980               .0237

19               0.9631               .0222

20               0.9282               .0226

21               0.8949               .0220

22               0.8620               .0183

23               0.8269               .0162

24               0.7979               .0168

25               0.7634               .0198

26               0.7353               .0188

27               0.7038               .0163

28               0.6751               .0177

29               0.6468               .0192

30               0.6159               .0179

31               0.5882               .0182

32               0.5580               .0186

33               0.5282               .0176

34               0.5010               .0179

35               0.4701               .0184

36               0.4381               .0201

37               0.4032               .0215

38               0.3615               .0236

–––––––––––––––––––––––––––––––––––––––––––––––––––

Construction and Validation of Scale to measure Perceptions of Students towards Blended Learning in Higher Education
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As indicated in the above table, factor number 6, shows 
a higher Eigenvalue than the EFA-generated Eigenvalue 
(1.260). Therefore, the number of  fixed factors is 5. It is in 
contrast with the number of  factors that were generated by 
EFA. The communalities were observed, it indicated the 
proportion of  each variable’s variance that can be explained 
by factors. The Cumulative variance should not be less than 
.50. In the present data, it is greater than .50. Also, the 
number of  fixed factors is 5 with an Eigen value higher than 
1.  If  the cumulative variance (extraction section) is greater 
than 0.50, it means that the measurement scale can achieve 
the purposed goal. Finally, another EFA has been conducted 
with 5 factors to check the number of  factors and determine 
the details of  factors. The below table shows the new results 
after determination the number of  extracted factors.

The initial Eigenvalues and Extraction Sum of  Squared 
Loadings were checked, and observed the five factors. The 
number of  selected factors were determined in the scree plot. 
At this point that the shape of  the curve gets changed like 
elbow shape sand the factors were observed. 

Then the number of  variables for each factor were 
observed in factor loading. It is suggested that there should 
not be less than three items under each factor in factor 
analysis. As observed, there were more than 3 variables under 
all 5 factors. The criteria for selecting an item to be included 
under a factor are that the value should not be less than .40. 
Therefore, at the time of  rotation, the minimum threshold 
(.40) was determined to not load any items as a factor less 
than .40 values. It was observed that two items 21 and 39 
were unloaded due to their low threshold values. Also, item 
No. 4 is loaded under two factors: factor 2 (.435) and 5 (.445). 
If  one item comes under two factors (component) commonly 
(which means it is loaded in two columns at the same time) 
then the difference between the two columns should be 
calculated. If  the difference is greater than 0.10, then we 
add this one as a factor. If  it was found less than 0.10, then 
we remove the item as it indicates an overlap between the 
factors. In this case, item 4 was loaded under factors 2 (.435) 
and 5 (.445). The difference was found less than .10 (.435-
.445=.01). Therefore, this item was deleted. For finding the 
number of  factors and the variables under each factor, PCA 
was used; with the orthogonal rotation method.

Construct Validity 
Composite Reliability: Through this a researcher may assess 

the items’ internal consistency. It is advised that a construct’s 
reliability be at least 0.70 (Hair et al, 2009). It’s quite likely 
that all of  the items consistently measure the same construct 
if  the composite reliability is high. The computations of  
composite reliability showed that all factors established 

composite reliability. Further, convergent validity and 
discriminant validity were also assessed. The degree to which 
an action is comparable to other operations that it should, 
in theory, be similar to is known as convergent validity. The 
components should be related to each other; and the degree 
to which a scale effectively distinguishes between groups that 
ought to vary or not, as determined by theory or prior study.

Convergent Validity: To find out the convergence validity 
the average variance extracted (AVE) was calculated. If  
the AVE was greater than .50, it would be stated that the 
component establishes the convergence validity (Fornell & 
Larcker,  1981). If  the obtained values for each factor each 
higher than .50, therefore that factor establishes convergence 
validity. In the above table, factor 2 and 4 values are higher 
than 0.50.  However, factor 1 is very close to .50 which would 
point out that this factor establishes convergence validity. But, 
factors 3 and 5 AVEs are lower than. .50. But since the CRs 
for all factors were above .70, it would be pointed out that the 
convergent validity is acceptable for these factors (Hair et al, 
2014). If  the items explain more errors than the variance in 
the constructs, the AVE is less than 0.50. 

Discriminant validity: One of  the most widely used methods 
for evaluating the discriminant validity of  measurement 
models is the Fronell-Larcker criterion. This criterion states 
that the correlation between a construct and any other 
construct must be greater than the square root of  the average 
variance retrieved by the construct. Discriminant validity is 
proven when this prerequisite is met. The steps required to 
establish the Fronell-Larcker criterion considers to calculate 
the average for each of  the constructs; the average computed 
for each construct must be used to determine the correlation 
between the constructs. The next step was to calculate the 
square root of  the AVE, then the obtained value should be 
compared with the component correlation. If  the square roots 
of  the AVE, was greater than the correlation coefficient of  
the factors, therefore discriminant validity is established. The 
correlation matrix of  the factors was checked. If  the square 
root of  AVE is greater than the factors, therefore it would be 
pointed out that discriminant validity is established. The data 
revealed that the square root of  AVEs was greater than the 
correlations of  each component. Therefore, the discriminant 
validity was established and the scale was thus completely 
valid and reliable.

After conducting the exploratory factor analysis, 35 items 
were finalized for the present scale to study the perceptions of  
the students towards blended learning. Moreover, the overall 
reliability of  the 35 items has been checked and the results 
of  the final reliability coefficient Cronbach’s alpha value was 
determined =.864. 

Noor Aisha and Amiteshwar Ratra
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Discussion and Conclusion 
The purpose of  this study was to construct and validate a 

scale to find the perceptions of  the students towards blended 
learning in Indian settings. The present questionnaire 
is based on 5-point Liker-Scale from strongly disagree, 
disagree, neutral, agree and strongly agree. The scale was 
administered on a representative sample of 211 students from 
higher education.  The data analysis and, exploratory factor 
analysis (EFA) was done using SPSS version 26. Monte 
Carlo PCA was done to examine the factor structure. By 
performing an exploratory factor analysis, it is concluded 
that the five-factor structure of the present scale is applicable 
in the Indian-context. Accordingly, the final scale with five 
dimensions consisted of  35 items; and the final reliability 
with Cronbach’s alpha value 0.864. Then, the scoring was 
illustrated for measuring the perceptions of  the students 
towards blended learning. The total highest score denotes 
good perceptions, an average score demonstrates moderate 
perceptions and low score demonstrate bad perceptions and 
no acceptance towards blended learning. The final scale has 
five dimensions (dimension 1=15 items, dimension 2= 5 items, 
dimension 3= 6 items, dimension 4= 4 items, and dimension 5= 
5 items), dimension-wise scoring was also illustrated. Thus, it 
is concluded that the present the scale is completely valid and 
reliable to be used to assess the perceptions of  students of  
higher education institutions towards blended learning in 
Indian context. 
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