
Journal of Data Analysis and Information Processing, 2020, 8, 358-377 
https://www.scirp.org/journal/jdaip 

ISSN Online: 2327-7203 
ISSN Print: 2327-7211 

 

DOI: 10.4236/jdaip.2020.84021  Nov. 30, 2020 358 Journal of Data Analysis and Information Processing 
 

 
 
 

Scale for Evaluation of Humanities Courses: 
Development, Reliability and Validity 

Raghavendra Dwivedi1*, Nagendra Nath Pandey2 

1Shri Jagdish Prasad Jhabarmal Tibrewala University, Vidyanagari, Jhunjhunu, India 
2P.D.Lions College of Commerce & Economics [MS41], Malad (West), Mumbai, India 

 
 
 

Abstract 
The present paper deals with development of a course evaluation survey 
(CES) questionnaire regarding evaluation of humanities courses (e.g., Com-
merce/Economics/Law) and assessment of its validity and reliability. Taking 
help from available questionnaires and also incorporating views from the 
teachers of the related subjects, the relevant Likert type items were selected. 
The drafted version of the questionnaire was finalized taking into account 
feedback from the subject experts. The focus was on simple language to en-
sure clarity to the students to facilitate accuracy of the collected data. The de-
veloped questionnaire consists of five domains involving fifteen Likert type 
items including a global item. For assessment of its reliability and validity, 
data were collected among two groups of undergraduate students studying 
two courses namely Accounts (n = 190) and Law (n = 90). For assessing ques-
tionnaire, Karl Pearson Correlation Coefficient, Cronbach’s Alpha coefficient 
and four factor solutions under factor analysis were used. The analytical re-
sults were quite consistent across the data sets (that are, accounts, law and 
pooled together) that exhibit good psychometric properties. It may thus be 
concluded that the questionnaire is valid, reliable and may measure what it is 
intended to measure. 
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1. Introduction 

There are various requirements to ensure quality in higher education among 
which an important aspect is to adopt evaluation system on a regular basis. The 
reputed academic institutions globally have often integrated program of eva-
luating various components of educational system, mainly by the students, for 
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example, evaluation of each and every course under an academic program, eval-
uation of lecturing by faculty of various courses, evaluation of facilities like li-
brary, computational facilities, and sports facilities. In some countries, facilities 
related to religious practices within an academic institution also need to be eva-
luated. The ultimate goal of integrating such evaluations within institutional 
routine activities is to know self-graded satisfaction by the students. In this re-
gard, an individual instrument for each of the evaluations needs to be developed 
and validated before its adoption. As such, even one may modify the existing in-
strument to suit the need of a specific regional environment. Sometimes, if an 
existing instrument developed elsewhere is being used; one needs to ensure its 
appropriateness in terms of comparative environment as well as practices. Also, 
if copyright, due to permission from concerned people regarding its use needs to 
be collected. As a matter of fact, use of such practices is very minimal in devel-
oping countries like India in general, and in humanities in particular [1] [2]. 

The present paper aimed to develop a questionnaire regarding evaluation of 
humanities courses (e.g., Commerce/Economics/Law) and assess its validity and 
reliability. To develop the questionnaire suitable for the proposed setting, a 
comprehensive review of literature with a focus on target questionnaires was 
carried out [1] [2]. Taking help from such questionnaires and also incorporating 
views from the teachers of the related subjects, the relevant items were selected 
and drafted version of the questionnaire was prepared. The drafted questionnaire 
was distributed amongst the subject experts; taking into account their feedback, 
the type items were rearranged with a focus on the clarity of the questions. The 
focus was on simple language to ensure clarity to the students to facilitate accu-
racy of the collected data. To assess the validity and reliability of finalized in-
strument, data were collected on target courses.  

2. Stages of Scale Development 

In this modern era where concepts are ever evolving, it may not be always possible 
to find a subject specific, psychometrically sound and culturally appropriate scale. 
This necessitates development of a sound scale measure. However, the process for 
developing reliable and valid measurement instruments requires a well-established 
framework to guide researchers through the various stages of scale development. 
To simplify, various steps were involved in developing the questionnaire: item 
generation, expert evaluation and developing the content and structure, pilot test-
ing and evaluation, final testing in the present study. 

2.1. Items Generation  

The generation of appropriate items to describe the contents of the required 
scale is the most crucial element of establishing sound measures. Also, called as 
content validity of the scale, it incorporates every aspect of its construct measure. 
This brings us to the basic question that how do we proceed with identifying 
multidimensional nature of construct when the knowledge on any given subject 
matter may either be abundant or too scanty.  
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There are 2 primary ways in which domains of construct can be generated, 1) 
through exploring subjective experiences of the phenomenon; and 2) thorough 
comprehensive review of existing literature on the items, construct and subse-
quent pooling of items. All these approaches were used in the development of 
the present questionnaire. The supervisor and the researcher discussed in length 
and breadth about the focus on relevant items that can capture the responses 
appropriately describing desired construct.  

A thorough review of literature was performed for selecting the questions. For 
this, the related publications were searched from the field of assessment, evalua-
tion, education, academics and related disciplines, with a focus on course evalua-
tion surveys under accreditation of higher education. The relevant titles were re-
trieved and the contents with/ without used questionnaires were managed ade-
quately through a bibliography software. The multiple publications from a single 
study were merged by adopting the process of filtering, sorting and text manage-
ment. From the theoretical aspects, review involved thorough review of scales and 
generation of domain specific items under the planned questionnaire. Subse-
quently, inappropriate items for the proposed set up were dropped from the list, 
and a list of drafted items was prepared. Also, few of the items were replaced/ 
added in view of the need of present set up [3] [4] [5] [6]. The questionnaire was 
reviewed further for adequacy with respect to friendly language and clarity about 
the content. 

2.2. Developing the Structure of the Questionnaire 

Based on the considered relevant domains, questions were divided into various 
sections/domains. The comprehension level of the domains as well as the items 
under them was kept to minimal level so that it was easy to understand and ad-
minister. Next crucial step was to have consensus on the type of responses. It 
was being felt after deliberation that the Likert type item response would be be-
fitting the situation the most. Hence, on the lines of predominant use of five 
points Likert type item responses in the literature, each of the Likert type items 
was coded as:  

1 = Strongly Disagree, means the statement is true very rarely 
2 = Disagree, means the statement is true poorly 
3 = True Sometimes, means the statement is true about half the time 
4 = Agree, means the statement is true most of the time and  
5 = Strongly Agree, means the statement is true all or almost all of the time  
These steps shaped the questionnaire for an independent evaluation by ex-

perts on relevant varying aspects. 

2.3. Expert Evaluation of Structure of the Drafted Questionnaire 

The review by experts (involving subject experts as well as research methodolo-
gists) ensured face validity and appropriateness of contents of questionnaire. In 
the present study, the experts were the faculties of the college who worked col-
laboratively with the scholar and the supervisor.  
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During review of the selected items, due precaution was taken to avoid highly 
correlated items. For this, two ways were adopted in the present study. First, 
opinions of experts on the construct of the framed individual questions and their 
overall observations about the same were recorded. Second, item specific review 
involved placing the expert’s response into either of three forms: “Must be 
Kept”, “Can be Kept” and “May be deleted”.  

Overall feedback was an open ended response so as to judge the length, lan-
guage, ease in the comprehension level and appropriateness of domain specific 
items. The responses of the experts were reviewed and the questionnaire was 
further modified to incorporate their suggestions. 

2.4. Finalization of Scale Structure and Pilot Testing 

The revised scale after incorporating changes as suggested in expert review was 
pilot tested among few volunteer students with a focus on language simplicity, 
clarity and friendly understanding by the students. The items were explained to 
the students. Since the students under pilot testing were ensured to resemble the 
actual study population, it provided true indication of suitability of the ques-
tionnaire and scope for further desired modification.  

During the process of pilot testing, other than few minor corrections, the 
questionnaire was found to be framed suitably and easy to administer in the true 
sense.  

Under pilot testing, the researcher emphasized that students should respond 
with truthfulness so as to ensure data quality. During the course of discussion, it 
was felt that students wished to respond on some characteristics, the provision 
for which was not made in the questionnaire.  

Since students might have varying opinions on some aspects about the 
courses, there was need to have a priori provisions for this. Therefore, such opi-
nions on part of students were recorded through open ended questions. 

3. Broad Domains of the Questionnaire 

The questionnaire finalized through pilot-testing involved five domains. As de-
scribed below, the first domain had three items, the second had seven items, the 
third also had three items, and the fourth had only one item, and the fifth had 
one item. In addition, there were three open ended items to capture opinion of 
students on some aspects. 

3.1. Specific Domains 

The first domain had questions pertaining to the commencement of the courses 
as described below: 

Domain I: At the beginning of the course, I was told about:  
1) The course contents & expected knowledge and skills 
2) Available resources for studies, including faculty hours and study material 
3) The doable things to succeed, including steps and criteria for assessment 
The second domain had questions regarding the faculties and had seven items 
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as described below:  
Domain II: During this course, my teachers: 
4) Conducted the classes as per the course contents 
5) Were interested in what they were teaching 
6) Were available beyond class hours to assist me 
7) Were fully committed towards teaching (e.g., Punctuality, clarity in teach-

ing) 
8) Used updated teaching materials (Slides, hand-outs) 
9) Encouraged me to ask questions 
10) Explained the links between this course and other courses in the subject  
The third domain aimed at capturing the information on available infrastruc-

ture through three items as described below: 
Domain III: During this course, my college/department: 
11) Allocated sufficient classes for the listed course contents 
12) Provided the resources (textbooks, library, and computers) 
13) Provided required technology (internet facility & programs) to support 

learning  
The fourth domain had a single item for recording students applied know-

ledge and skills by registering under the respective courses as described below: 
Domain IV: This course helped me to: 
14) Understand & apply desired knowledge, than simply to memorize  
The fifth domain was the “GLOBAL ITEM” targeted to understand the overall 

satisfaction level on part of students as described below: 
Domain V: Overall Evaluation: 
15) I was satisfied with overall quality of this course 
This may further help to assess the consistency of reporting on global item 

(item 15) with those reported on fourteen individual items. In addition to the 
fifteen Likert type items described earlier under various domains, there were 
three open ended questions as described below: 

Open Ended Items: 
16) What did you like most about this course? Two major aspects on priority 
17) What did you dislike most about this course? Two major aspects on prior-

ity 
18) What suggestion(s) do you have to improve this course? Two major as-

pects on priority.  
The quantitative analysis of the recorded Likert response relied upon first five 

domains. The information on open ended questions was not utilized for the 
quantitative analysis because it has responses that were qualitative in nature. 

3.2. Reliability and Validity of the Questionnaire 

The pilot testing provides information about the feasibility of scale administra-
tion and appropriateness of scale items in terms of time taken to administer, and 
difficulty level of the items. After the pilot administration, before final use, scale 
was subjected to psychometric analysis including assessment of theoretical 
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structure and reliability measured through Cronbach’s alpha. Cronbach’s alpha 
is a measure of internal consistency, that is, how closely related a set of items are 
as a group? Thus, it is considered to be a measure of scale reliability. A “high” 
value for alpha does not imply that the measure is unidimensional. Value above 
0.75 is considered acceptable [7] for retention and items/dimensions.  

Also, inter-item correlation matrix was plotted (not listed in this article) to 
provide an assessment of item redundancy: the extent to which items on a scale 
are assessing the same content [8]. Ideally, the average inter-item correlation for 
a set of items should be between 0.20 and 0.40, suggesting that while the items 
are reasonably homogenous, they do contain sufficiently unique variance so as 
to not be isomorphic with each other. Based on calculation on this measure, re-
taining of items in the questionnaire was further justified. However, depending 
on these results, appropriate revision of the scale-items could further be done 
and the final structure of the scale could be prepared. 

3.2.1. Data Used for Validation 
For this, the developed questionnaire consisting of fifteen Likert type items in-
cluding global item was used to collect data among two groups of undergraduate 
students studying two courses namely Accounts and Law from the Prahladrai 
Dalmia Lions College of Commerce and Economics, Malad (West), Mumbai, 
which is headed by the guide of the scholar. The data was collected primarily by 
the candidate himself. The completed questionnaires in Accounts were 190 and 
in Law were 90. The reliability and validity analysis was carried out on two sets 
of data.  

For data collection, first of all, liasoning with the school administration was 
done followed by briefing them with other rationale of the proposed study. 
Briefly the aims and objectives of the survey were explained in simple manner 
and their permission was obtained. After this, the scholar enquired about the 
courses that were run in the school. The approximate strength of the students in 
these respective courses was enquired. This process of liasoning was facilitated 
by the guide for the present study who is also the esteemed faculty in the same 
college. Therefore, prior to data collection, these steps enabled the scholar to 
proceed for the required data collection.  

As to any research, data quality is of utmost importance. Hence, the scholar 
reiterated the objectives of the present study before the students registered under 
these two courses. The students were sensitized to the importance of the study. 
The scholar, to the best of his efforts, explained the queries raised by the stu-
dents. This aroused some curiosity among the students and few queries were in 
the form of importance and benefits of the study. Therefore, the scholar ex-
plained at length and breadth regarding the rationale of the study. The codes 
under Likert type items were explained to the students. The scholar emphasized 
that students should respond with truthfulness so as to ensure data quality. The 
items presented in simple and clear manner were obviously expected to further 
help in maintaining the accuracy and reliability of the collected data.  
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Once the scholar felt that the students got convinced as well as clarity about 
structured questionnaire and were willing to give responses, he distributed the 
same to the students. For this, prior permission for the data collection with the 
concerned teachers of the respective courses was also obtained. 

3.2.2. Validation of Questionnaire 
While conducting any research, utmost care is needed for obtaining precise data 
which is valid, reliable and able to provide results with greater generalization. 
These terms have their relative importance in the field of item response theory 
(IRT). Among the researchers, these terms are sometimes used interchangeably. 
However, they all address the same common research question that is; what is 
being measured, how valid is this measurement and did the researcher measure 
precisely the attributes which he primarily aimed for.  

There are different sources of errors in measurement that decreases the valid-
ity. Such list is exhaustive, however, four important errors that may inadvertent-
ly creep during the process of data collection maybe on the part of Respondent, 
Situational Factors, the Scholar and the Instrument itself. The first three errors 
are those errors that can be taken care during the process of data collection itself. 
For example, the respondent error may occur because of lack of motivation on 
part of students to express unbiased opinions regarding the courses under which 
they are registered. To minimize this, as explained earlier under the description 
of study site, the students were explained about aims & objectives of the study; 
and understanding of questionnaire; and motivated to express their unbiased 
response.  

The ambiance of the survey and the place where the survey is conducted is 
equally important to avoid errors on part of situational factors. For example, 
liasoning with school administrator and resulting cooperation goes in a long way 
to ensure data quality. Further, ensuring required anonymity on the part of res-
pondents also ensures accuracy in the responses obtained by the students. The 
initiatives on part of the scholar before the data collection ensured comfort of 
the students and enabled in minimizing these errors. The error on part of the 
scholar was nullified by administrating structured questionnaire, wherein these 
three sources of errors were controlled during the process of data collection.  

The probable error arising due to the use of the invalidated structured instru-
ment also needed to be controlled. Hence, the need for validation of the ques-
tionnaire arises. The validation was done through rigorous application of statis-
tical techniques. 

3.2.3. Techniques of Questionnaire Validation 
Reliability deals with accuracy and precision of procedures involved in mea-
surements. In true theoretical sense, validation refers to the extent to which a 
test measures what we actually wish to measure. There are three basic tests of va-
lidity, namely Content Validity, Criterion Related Validity and Construct Valid-
ity [8]. 

Content Validity  

https://doi.org/10.4236/jdaip.2020.84021


R. Dwivedi, N. N. Pandey 
 

 

DOI: 10.4236/jdaip.2020.84021 365 Journal of Data Analysis and Information Processing 
 

The content validity refers to the extent to which a particular instrument cov-
ers the topic under study. In the present study, the primary aim was to measure 
the satisfaction level among college students regarding varying items under var-
ious domains of each course; hence the selected items on the basis of extensive 
review literature and discussions were expected to be adequate enough to fulfill 
the requirement under the content validity. 

Criterion Validity  
The criterion validity refers to our ability to accurately predict some outcomes 

or estimate the existence of some current conditions in the present study. This 
was fulfilled by providing the description of total items under various domains 
which will be discussed under subsequent sections.  

Construct Validity 
The construct validity is regarded as one of the most complex and abstract 

situation. In a nutshell, a measure is said to possess construct validity if it con-
firms to predicted correlations with other theoretical propositions. To make it 
more clearer, the construct validity measures the degree to which responses ob-
tained through particular instrument can be accounted for by the explanatory 
constructs of sound theory. In the present situation, explanatory constructs of 
sound theory refer to broad domains under the questionnaire: 
• Domain I: At the beginning of the course, I was told about: 
• Domain II: During this course, my teachers: 
• Domain III: During this course, my college/department: 
• Domain IV: This course helped me to: 
• Domain V: Overall evaluation 

As a matter of fact, if global item (item 15) is found consistent with those on 
remaining fourteen items, data/ results are expected to be more accurate and 
reliable. Further, if measurements on our devised scale closely correlate in a 
predictive way with these domains, we can conclude that there is construct va-
lidity. The care on first part was ascertained by running exhaustively the res-
ponses of global item (15th item). So we are referring to situation in which the 
outcome that is overall satisfaction of the courses is predicted precisely in an 
unbiased manner through preceding domains and their respective items cu-
mulatively. 

Statistically two analytical methods were applied for questionnaire validation. 
The first one is Karl Pearson Correlation Coefficient and the second one is Ex-
ploratory Factor Analysis. 

1) Karl Pearson Correlation Coefficient 
This statistic measures the strength of linear relationship between two quan-

titative attributes (e.g., x and y) collected on same individuals and is expressed 
mathematically as [9]: 

( ) ( )
( ) ( )

,
,

Cov X Y
X Y

Var X V Y
ρ =

∗
                  (1) 
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The required assumptions involve normality of data and linear relationship 
between x and y. The range of this correlation coefficient is ±1. A value of +1 is 
considered as perfect positive correlation and −1 is considered as perfect nega-
tive correlation.  

As a rule of thumb, in item response theory, the correlation value of 0.30 or 
higher in either positive or negative direction is considered as a minimal thre-
shold. However, this value may be expected to be higher for other scientific dis-
ciplines like engineering, and management.  

The correlation coefficient was estimated by considering data collected for the 
purpose of reliability and validity on each of the two subjects (Accounts and 
Law) under the academic program BCOM. 

2) Cronbach’s Alpha Coefficient 
This measures the internal consistency of items under a particular construct. 

This is considered as a very strong measure of internal consistency in item re-
sponse theory and is expressed mathematically as [7]: 

2
1
21
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n
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k
k
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σ
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  = − 
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∑                         (7) 

where,  
k = sum of the measure of a quantity  
x = y1 + y2 + … + yk 

2
iyσ  = variance of the observed total test score 

2
xσ  = the variance of component i for the current sample of persons 

The theoretical value of this statistic varies from 0 to 1 because it is the ratio of 
two variances. As a rule of thumb, 0.9α ≥  is considered excellent. We can 
summarize the values of this statistic as follows: 

 
Cronbach’s Alpha Internal Consistency 

0.9α ≥  Excellent 

0.9 80 .α ≥>  Very Good 

0.8 70 .α ≥>  Good 

0.7 60 .α ≥>  Fair 

0.6 50 .α ≥>  Low 

0.5 α>  Unacceptable 
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3) Factor Analysis 
It is considered as a dimension deduction technique and works on the funda-

mental statistical principle of Principle Component Analysis. It is a useful tech-
nique for investigating variable relationship for complex characteristics such as 
socio-economic status, dietary patterns, and psychological scales like the struc-
tured questionnaire for Likert type item responses under the present study. It 
enables the researcher to investigate concepts that are not easily measured di-
rectly by condensing large number of items into few interpretable underlying 
factors consisting of sub-sets of considered Likert type items.  

The key concept under factor analysis is that multiple observed variables have 
more or less uniform patterns of responses because they are all associated with a 
latent construct or factors which cannot be measured directly. The major statis-
tical measures obtained under the Factor Analysis are Factor Loadings, Sample 
Adequacy, Communalities, Scree plot and the Rotated component matrix [7] 
[8].  

Factor Loadings 
The terminology used to express the relationship of each item to the underly-

ing factor is factor loadings. Higher the factor loading the better is the factor. In 
statistical sense, factor loadings are interpreted like standardized regression coef-
ficients which are obtained by running a regression analysis by considering the 
items as the response variable and factor as a dependent variable. Although, un-
der explanatory factor analysis, there is no theoretical threshold to label the 
items under a particular factor good or bad, but in social sciences a measure of 
0.30 or high is considered adequate. 

Sample Adequacy 
Field [10] advocated that in general over 300 respondents for sampling analy-

sis is probably adequate to explore the probability of factor analysis. However, 
sometimes among the researchers there is a disparity as to precisely answer the 
question “How many respondents need to be considered for running a factor 
analysis?”. This is a methodological difficulty and is likely to differ from situa-
tion to situation.  

To overcome the above problem, as an alternative, another statistic for as-
sessing the sample adequacy is the Bartlett’s Test of Sphericity, which is also 
provided under The Factor Analysis. This statistic tests the Null Hypothesis that 
the correlation matrix is an identity matrix.  

An identity matrix is a matrix in which all of the diagonal elements are 1 and 
all the off diagonal elements are close to 0. We wish to reject this Null Hypothe-
sis because the variable considered for factor analysis is expected to correlate to a 
reasonable level among them and therefore should be different from 0. KMO 
and Bartlett’s Test measures the adequacy of sample for determining whether or 
not the responses obtained on a sample are adequate for interpretable findings 
under factor analysis. Theoretically, Kaiser [11] recommended a value close to 
0.5 as minimum, values between 0.7 - 0.8 as acceptable and values above 0.9 as 
excellent. 
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Communalities 
The table of Communalities exhibits the proportion of variance that can be 

explained by a concerned item and a value close to 0.5 or higher is considered 
for further analysis. This is a very exhaustive output under the factor analysis 
and contains ten headers under the section. These ten headers are component, 
initial Eigen values total, initial Eigen values % of variance, initial Eigen values 
cumulative %, extraction sums of squared loadings % of variance, extraction 
sums of squared cumulative %, rotation of sums of squared loadings total, rota-
tion of sums of squared loadings % of variance, rotation of sums of squared 
loadings cumulative %.  

Scree Plot 
It is a graph of Eigen values against all the factors. This graph acts as a guiding 

principle for determining the number of factors to be retained under factor 
analysis. The point of flattening of the curve is indicative for number of factors 
to be retained.  

Rotated Component Matrix 
The rationale behind consideration of rotated component matrix is to reduce 

the number of factors on which the variables under the investigation have high 
loadings. Actually, rotation does not cause distortion in the results under factor 
analysis, but it helps in better interpretation of results. The rotated component 
matrix illustrates the factor loadings of all items considered in the analysis and 
theoretically then can be considered as the values of the regression coefficient as 
obtained when we run the linear regression analysis [12]. Theoretically, the value 
of factor loadings should be greater than 0.30 and below this level, the items 
should be dropped from the analysis and we need to apply Factor Analysis, again 
to the dataset. Statistically, these factor loadings explain how much proportion of 
variability in the latent construct of the factor can be accounted by the consi-
dered item or variable. 

3.3. Material and Methods 

The structured questionnaire measuring five domains as explained in earlier sec-
tion enabled to get raw-data for subsequent validation on three data sets in rela-
tion to courses Accounts, Law and both taken together (Accounts + Law). It was 
screened further through consistency checks on an excel spreadsheet.  

The spreadsheet consisted of relevant fields for each of the surveyed students 
like Serial number, Academic Program Code, Course Code, Specification of 
Semesters, Courses Codes and Responses on Likert type 15 items. After running 
the consistency checks and frequency distributions, after ensuring clean data 
sets, they were subsequently used in required analyses.  

Generally, in such a situation there are different analytical techniques that can 
be applied. Broadly these techniques can be classified broadly under two catego-
ries, namely Descriptive Statistics and Inferential Statistics. The Descriptive Sta-
tistics focus in summarizing the data through descriptive measures like Mean, 
Median, Mode, Range, Standard Deviation and Interquartile Range. The Infe-
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rential Statistics involve the techniques and analytical methods necessary for de-
riving desired inferences using the required analytical results. To be more spe-
cific, descriptive statistics help in understanding data as well as its distribution 
and inferential statistics from analytical results help in drawing inferences lead-
ing to important clues for policy planners. 

In the present study, being focus on validation of the developed questionnaire, the 
major focus is on inferential statistics using analytical results of above-described va-
lidation data sets regarding questionnaire validation. Its objective is to examine 
how well the items included in the questionnaire confirm expectations regarding 
the psychometric properties of the tool. The analysis typically begins with ana-
lyzing the proportion of students with missing response on each item, and those 
with complete response to each item. Further, score distribution is explored by 
calculating the observed range of scores and the proportion of students with 
worst and best possible score (floor and ceiling effect) on each dimension as an 
indicator of the extent to which scale captures the range of the underlying di-
mension.  

The major evidence used to explore appropriateness of the considered con-
struct in the proposed questionnaire consists of statistical assessments of three 
Components-Dimensionality, Reliability and Validity. The dimensionality is 
mainly concerned with the homogeneity of items. This is assessed using explo-
ratory Factor Analysis (FA) which analyses scores on several items to see if they 
can be reduced to underlying dimensions. In addition, the FA explains a sub-
stantial amount of the variance in the scores. Based on the factor loadings, the 
researcher needs to decide which items from the scale may be retained or de-
leted. As such, Principle Component Analysis (PCA) or Exploratory FA are 
conventionally used approaches in this regard. Further, confirmatory FA can al-
so be used to verify the obtained factor structure of the set of observed items. 
The reliability of the new questionnaire is tested by examining the internal con-
sistency using Cronbach’s α. Further, if follow up data on same scale is obtained, 
test-retest ability may be analyzed using the Intra-class Correlation Coefficient 
(ICC). For both Cronbach’s α and the ICC, values over 0.75 are considered ac-
ceptable. Regarding Validity, construct validity is assessed using convergent va-
lidity. It refers to the degree to which different items of the same construct are 
correlated.  

Although each item is observed on a Likert type item (1 = “strongly disagree”; 
2 = “disagree”; 3 = “true sometimes”; 4 = “agree”; 5 = “strongly agree”), for the 
exploratory analysis, it was considered to be measured as on interval scale [9]. 
Further, it was assumed that the responses to items moderately follow normal 
distribution. The observed higher magnitude of factor loadings as well as higher 
communalities under factor analysis may pave the way for optimum sample size 
required for appropriate factor analysis [13]. To be more specific, under such 
circumstances, exploratory analysis of CES data even on 90 to 280 students [10] 
[13] may serve the purpose. Further, value of Kaiser-Meyer-Olkin measure 
(KMO) closer to 1 may also indicate sampling adequacy regarding distinct and 
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reliable factors under factor analysis. Earlier studies [11] [14] have further rec-
ommended that value of KMO below 0.5 suggests either collecting more data or 
reviewing the inclusion of additional variables. Acceptance of its value greater 
than 0.5 may further be categorized as: between 0.5 and 0.7 as moderate, be-
tween 0.7 and 0.8 as good, between 0.8 and 0.9 as great and above 0.9 as superb. 

To begin with, for each data set, the correlation matrix dealing with simple 
correlation of each item with all other items included in CES questionnaire was 
examined. From this, one can also visualize the extent of relationship of each 
item with the respective overall satisfaction item. Practically, the items have to be 
inter-correlated, but the presence of too high correlation between items may 
cause difficulties in determining the unique contribution of an item to a factor 
[2] [10]. The pair of items involving a positive and high to very high correlation 
may indicate possible presence of multi-collinearity. This may be observed in 
two steps. First, there will be inter-correlation between the items in case of a sig-
nificant Bartlett’s test of sphercity. Second, the determinant of correlation matrix 
less than 0.00001 will also reveal that there is multi-collinearity [10]. To over-
come this problem of collinearity, as a rule of thumb, items involving a correla-
tion of 0.70 and more may be considered collinear [4]. Under such circums-
tances, only one of the two collinear items needs to be considered. Keeping in 
view of the presence of more number of such pairs, a series of exploratory sub-
sets of items need to be generated to carry out further exploratory analysis. 

Under each of the considered three data sets, separately for original set of 
items, as well as each of the possible various exploratory subsets of items, factor 
analysis involving principal component analysis as extraction method and or-
thogonal varimax (with Kaiser normalization) as rotation method [15] had to be 
carried out. Such exploratory analysis guides regarding appropriateness of the 
items in questionnaire. Every time, as reliability coefficient, Cronbach’s alpha for 
questionnaire was worked out. Likewise, Cronbach’s alpha in case of dropping 
item(s) was also examined. Under factor analysis, different underlying factors 
(i.e., constructs or components) and their associated items were also identified. 
One of the possible interpretations of obtaining more or less number of con-
structs may be that CES questionnaire failed to completely measure quality of 
course, but did measure some related constructs [10]. Also, each of the observed 
constructs needs to involve a different set of related items in order to consider 
them as sub-components of quality of course [10]. Its contradiction may simply 
be attributed to varying scales of measurements of involved domains in the 
questionnaire. The reflection of relative merits in terms of reduced problem of 
colinearity among items; retaining relationship among them; involving fewer 
extracted factors (i.e., constructs), increased independence of extracted factors; 
negligible change in overall reliability of questionnaire, and the proportion of 
total variance being explained by the underlying constructs [2] [4] [10] [11] [13] 
[14] could be assessed through comparative appraisal of results under explora-
tory analysis of considered three data sets.  
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3.4. Results 

The assessment of the developed CES questionnaire was carried out using three 
data sets on two courses: Accounts = 190 students, Law = 90 students, and Ac-
counts + Law = 280 students. The questionnaire consists of 15 items (I1 to I15) 
involving five domains (D1, D2, D3, D4, and D5). Under presentation as well as 
description of results, the suffix in the form of Item_Domain (example, I1_D1) 
refers to the first item under domain 1. 

As a first strategy under questionnaire validation, specification of item num-
bers along with domains was used to depict all possible pair wise correlation 
coefficients (not listed here) between items across all the three groups. From the 
array of correlation matrices, as required, it is quite clear that none of the pairs 
had colinearity problem. For majority of combinations, the correlation coeffi-
cient remained mild but significant. More or less, these results remained consis-
tent across three data sets.  

To carry out correlation analysis at domain levels, instead of item levels, cu-
mulative scores of the items under specific domains were considered. In other 
words, domains involving two and more items could generate data on Likert 
scale. For example, scores under the first dimension involving three Likert type 
items were likely to be in the range of 3 to 15; scores under the second dimen-
sion involving seven Likert type items were likely to be in the range of 7 to 35; 
and scores under the third dimension involving three Likert type items were 
likely to be in the range of 3 to 15. However, domains four and five involving 
only one Likert type item each remained to be Likert type items. The domains 
level correlation analyses (not listed here) also revealed similar results as those 
under item specific correlation analysis, except few exceptions of obtaining 
moderate level correlations.  

For each of the three data sets, the comparative results of factor analysis for 
CES questionnaire are presented (Tables 1-3 & Figures 1-3). These tables em-
body the respective results [2] [4] [10] [11] [13] [14] related to characteristics 
desired to assess adequacy of exploratory analysis and also the merits of a ques-
tionnaire. They are as: Kaiser-Meyer-Olkin (KMO) measure of sampling ade-
quacy, determinant of correlation matrix (status of colinearity), significance level 
for Bartlet’s test of sphericity (interrelationship of items), number of extracted 
components (Eigen value > 1) as indicative evidence towards uni-dimensionality 
of the questionnaire, and % of total variance accounted by the extracted factors.  

Under analysis of each data set (Tables 1-3), the magnitude of factor loadings 
(≥0.40) for each item on each extracted factor, and the related extracted com-
munalities reflecting the amount of total variance in each item that can be ex-
plained by the retained factor [10] in an analysis were consistently higher. The 
Factor Loading exhibited that all the fifteen items considered under the ques-
tionnaire loaded at least in any one of the four factors in all the three data sets 
and these values were either close to 0.5 or higher. All the three data sets re-
vealed similar observations. To be more specific, item4_D2, item5_D2, 
item6_D2, item7_D2, item8_D2 and item9_D2 was loaded on factor one in two 
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data sets (Accounts + Law, Accounts). Item10_D2, item11_D3, item12_D3, 
item12_D3, item13_D3 and item14_D4 loaded on factor two in the two data sets 

 

 
Figure 1. Scree plot for the course Accounts (x-axis component and y-axis Eigen 
value). 

 

 
Figure 2. Scree plot for course Law (x-axis component and y-axis Eigen value). 

 

 
Figure 3. Scree plot for the combined courses Accounts + Law (x-axis compo-
nent and y-axis Eigen value). 
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Table 1. Results of the factor analysis for the validation dataset involving the course Ac-
counts. 

KMO 0.786 

Bartlett’s Test of Sphericity (Value, df, p) 603.044 (105, < 0.001) 

Variance Explained 27.553 9.65 7.871 7.454 

Cumulative Variance Explained 27.553 37.202 45.073 52.527 

 
Factor Loadings 

Items_Domains Factor1 Factor2 Factor3 Factor4 

item1_D1 
  

0.728 
 

item2_D1 0.33 
  

0.608 

item3_D1 
   

0.806 

item4_D2 0.537 
  

0.481 

item5_D2 0.708 
  

0.412 

item6_D2 0.715 
   

item7_D2 0.657 
 

0.445 
 

item8_D2 0.604 
   

item9_D2 0.598 0.312 
  

item10_D2 0.358 0.653 
  

item11_D3 
 

0.648 0.521 
 

item12_D3 
 

0.747 
  

item13_D3 
 

0.555 
 

0.476 

item14_D4 0.341 0.558 
 

0.334 

item15_D5 0.518 0.429 
 

0.583 

 
Table 2. Results of the factor analysis for the validation dataset involving the course Law. 

KMO 0.749 

Bartlett’s Test of Sphericity (Value, df, p) 398.387 (105, < 0.001) 

Variance Explained 32.4 9.853 8.004 7.198 

Cumulative Variance Explained 32.4 42.253 50.258 57.456 

 
Factor Loadings 

Items_Domains Factor1 Factor2 Factor3 Factor4 

item1_D1 
   

0.644 

item2_D1 0.429 
 

0.484 0.661 

item3_D1 0.499 
 

0.46 0.507 

item4_D2 
  

0.843 
 

item5_D2 0.756 
   

item6_D2 0.57 
 

0.693 
 

item7_D2 0.591 
  

0.559 

item8_D2 0.367 0.404 0.443 
 

item9_D2 0.605 
  

0.507 

item10_D2 0.713 
   

item11_D3 
 

0.36 
 

0.71 

item12_D3 
 

0.79 
 

0.366 

item13_D3 
 

0.861 
  

item14_D4 0.529 0.448 
 

0.619 

item15_D5 0.660 0.467 
 

0.402 
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Table 3. Results of the factor analysis for the validation dataset involving the combined 
courses (Accounts + Law). 

KMO 0.826 

Bartlett’s Test of Sphericity (Value, df, p) 924.803 (105, < 0.001) 

Variance Explained 29.289 9.127 7.366 7.101 

Cumulative Variance Explained 29.289 38.416 45.782 52.883 

 
Factor Loadings 

Items_Domains Factor1 Factor2 Factor3 Factor4 

item1_D1 
  

0.751 
 

item2_D1 0.489 
 

0.462 0.375 

item3_D1 
   

0.865 

item4_D2 0.601 
 

0.308 
 

item5_D2 0.753 
   

item6_D2 0.639 
   

item7_D2 0.622 
 

0.521 
 

item8_D2 0.552 
   

item9_D2 0.609 
   

item10_D2 0.501 0.512 
  

item11_D3 
 

0.521 0.664 
 

item12_D3 
 

0.75 
  

item13_D3 
 

0.696 
 

0.322 

item14_D4 0.479 0.535 0.339 
 

item15_D5 0.656 0.447 
  

 
that were utilized for questionnaire validation. The global item loaded on factor 
one (factor loading = 0.656) under Accounts + Law; under factor four for Ac-
counts (factor loading = 0.583); and in factor one for Law (factor loading = 
0.660). There were few cross loadings observed. However, their values were rela-
tively lower with respect to factors for which they loaded too highly. This sup-
ports the validity of this exploratory analysis [10] [13], even with the available 
sample size. Also, consistency in Kaiser-meyer-olkin (KMO) measure of sam-
pling adequacy for each data set further strengthens this view. The results across 
the considered data sets reveal that the questionnaire retained the required 
attributes. For example, as described earlier, it retained the required interrela-
tionship among the items; it does not involve colinearity problem; and it com-
paratively involved fewer factors. Also, these factors comparatively involved 
more or less distinct set of items. The proportion of total variance being ex-
plained by the underlying factors was at acceptable range. The Scree plots 
(Figures 1-3) exhibit the tapering of the curves almost when four-factor solu-
tions were considered. Hence, four factor models seemed consistently adequate 
under the questionnaire validation for each of the three data sets. Furthermore, 
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consideration of four-factor solution also helped in explaining cumulatively 
more than 50% of the total variance under the considered analysis. The total 
cumulative variance, explained by considering four factors as a solution, was 
52.52, 57.45 and 52.88, respectively.  

Cronbach’s Alpha, as explained earlier, this helps in assessing the internal 
consistency of items. In other words, it measures over all reliability of a ques-
tionnaire with specific considered items. Also, a sequential approach was 
adopted while estimating this statistic (not listed here) in each of the three data 
sets used for validation. Subsequently, this enabled to estimate Cronbach’s Alpha 
considering all items as well as considering remaining items after deletions of 
individual items one by one. As observed from the results, the minimum and 
maximum estimates of Cronbach’s Alpha were 0.784 - 0.825 for Accounts, 0.822 
- 0.841 for Law, and 0.801 - 0.821 for Accounts + Law. Thus, it can easily be de-
duced that even the lower range was close to 0.8, higher than acceptable level, in 
each of the three data sets. 

To estimate internal consistency of domains, as under correlation analysis, 
cumulative scores of the items under specific domains were considered. As de-
scribed earlier, first three domains were on Likert Scale and the remaining two 
domains as Likert type items. The estimates of Cronbach’s Alpha for the ques-
tionnaire using its five domains (not listed here) had lower values across three 
data sets as compared to those considering individual items. To be more specific, 
considering all domains as well as considering remaining domains after dele-
tions of individual domains one by one, they (minimum and maximum) re-
mained consistently lower across three data sets: Accounts (0.535 - 0.630); Law 
(0.587 - 0.677) and Accounts + Law (0.552 - 0.641). Intuitively, as obvious, this 
may theoretically be attributed to changing measurement scales of the domains.  

4. Conclusion 

The items in the considered CES questionnaire have the overall scientific merits. 
Under the present study, three different statistical techniques were adopted for 
questionnaire validation namely Karl Pearson Correlation Coefficient, assess-
ment of internal efficiency with Cronbach’s Alpha coefficient and four factor 
solutions under factor analysis in three data sets. The overall results were quite 
consistent among them and exhibit good psychometric properties. As such, each 
of the five aspects of the questionnaire remains intact. As a matter of fact, as ob-
vious, consistency in the results across three data sets suggests clarity of items at 
the level of students. Hence, the collected data using this questionnaire is more 
likely to maintain its accuracy and reliability. It suggests that the questionnaire is 
valid, reliable and measures what it is intended to measure. It may thus be con-
cluded that the considered CES questionnaire (Appendix) may be used with its 
optimal structure and analytical power.  
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Appendix 

Academic Program:  Academic year:  Student Year:  

Confidential Course Evaluation Survey Do Not Write Your Name/ID 

Semester: Department: Course: 

Your feedback is very important to improve the quality of courses further. 

Please answer each question as “One Number Only” using the following keys: 

1 = Strongly disagree, means the statement is true very rarely 

2 = Disagree, means the statement is true poorly 

3 = True sometimes, means the statement is true about half the time. 

4 = Agree, means the statement is true most of the time 

5 = Strongly agree, means the statement is true all or almost all of the time 

Questions Answers 

At the Beginning of the Course, I was told about:  

1. The course contents & expected knowledge and skills.   

2. Available resources for studies, including faculty-hours and study material.   

3. The doable things to succeed, including steps and criteria for assessment.  

During this course, my teachers: 

4. Conducted the classes as per the course contents.   

5. Were interested in what they were teaching.   

6. Were available beyond class hours to assist me.   

7. Were fully committed towards teaching. (e.g., punctuality, clarity in teaching).  

8. Used updated teaching materials. (slides, handouts).  

9. Encouraged me to ask questions.  

10. Explained the links between this course and other courses in the subject.  

During this course, my college/department:  

11. Allocated sufficient classes for the listed course contents.   

12. Provided the resources (textbooks, library, and computers).  

13. Provided required technology (internet facility & programs) to support learning.  

This course helped me to:  

14. Understand & apply desired knowledge, than simply to memorize.  

Overall Evaluation  

15. I was satisfied with overall quality of this course  

Open Ended Items  

16. What did you like most about this course? Two major aspects on priority:  

  

17. What did you dislike most about this course? Two major aspects on priority:  

  

18. What suggestion(s) do you have to improve this course? Two major aspects on priority:  

  

Thank you very much for your contribution. 
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