
Construction and Validation of Course Design Instrument with reference to Massive 
Open Online Courses   

 
A. LATHA 1 K. MALAR MATHI 2 

 
1. Assistant Professor, KCT Business School, Kumaraguru college of Technology, 

Coimbatore 49 
2. Professor, Bharathiar School of Management and Entrepreneur Development, Bharathiar 

University, Coimbatore-46 
 
Abstract  
 
Massive open online courses are the recent technological innovation in the field of distance 
education. The various course attributes including unlimited participation, anytime 
anywhere, accomplishment certificates; simple admission procedure makes the course very 
popular. Even though the online course becomes very popular with in a very short span of 
time, the success rate of MOOC course is very less. Published sources indicates that the 
effectiveness of course design is the major driving source for the successful completion of 
MOOC course.  The researcher in this article addresses has taken an attempt to construct 
and validate the scales to measure the course related aspects of Massive open online course. 
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I Introduction:  

Massive open online course (Creed-Dikeogu & Clark, 2013) is designed for mass of audience, 

where the learners has a freedom on place, time and pace of study. The course is intended to 

offer in online. which implies that the learner can learn and access materials online and also 

take exams and can receive certificates in online.  (Creed-Dikeogu & Clark, 2013)Though the 

online courses has a long history the first MOOC Course  titled Connectivism and Connective 

Knowledge was introduced in the year 2008 . This course was initially offered for 25 students 

of Manitoba University. This course was also opened for public enrollment. The literature 

review states that 2300 participants around the world have participated in this program. 

Soon after the course becomes very popular in 2008. The course features like simple admission 

procedure, any time anywhere, possibilities of getting statement of accomplishment and little 

or no cost are the few features which made the course very attractive. (Dhawal Shah, December 

2016) The number of enrollment in MOOC Courses is increasing day by day. As per the report 

published as on the year 2016 by class central - a directory of online University courses, the 

total number of students enrolled for at least one course is 58 million.  The report also reveals 

that around 700+ universities offered 6850 courses in association with the course providers for 

year 2016.  

though the course becomes very popular, low success rate is one of the major challenge 
that the MOOC industry is currently facing. The published sources indicate that the 
effectiveness of Course design is the important factor in and becomes major driving force for 
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the successful completion of the MOOC Course. Hence in this article researcher has attempted 
to build the instrument for measuring various course elements. 

 
II Research Methodology  

a. Research objectives  
To construct and validate the scales to measure course design of Massive Open Online 
Course. 

b. Research design: 
The study is basically descriptive in nature. The researcher has collected the data from 
the learners who have completed at least one MOOC course.  The researcher has 
approached the MOOC Alumni Database Maintained by coursera, Edx and Udacity in 
social media network sites. Data has been collected from 250 users through social 
media network using google form. The survey instrument has included 25 items 
measuring various aspects of Course elements. 
 

III Literature review in Course Design Instruments  
 (Grover, Franz, Schneider, Pea, & Graduate, 2011)8 has defined the frame work and 
 identified major dimensions to improve learning through MOOC courses. This includes 
 Interaction, Technology and evidence based improvement. The author further 
 suggested that community, course content, Assessment methods and Instrument used 
 are the core course elements of online learning. (Gamage & Fernando, 2014) stated that 
 collaborative and networking opportunities is the major course element. (Raposo-
 Rivas, Martínez-Figueira, & Sarmiento-Campos, 2015) defined learning resources, 
 Course activities and tasks, Means and resources, Course interactivity and Assessment 
 constitute the major course elements. 

a. Learning Resources  
 
Dr. Manuela Raposo-Rivas defined that the Means and resources are the materials what 
the instructor used to facilitate the session. This basically includes instructed generated 
videos, pre reading and other reference materials, conversation held with the peers and 
faculty through discussion forums. (Philip J. Guo) in his article stated that the shorter 
electronic videos which runs for 3 minutes is more engaging than the longer video. In 
general, (Shekhar Murthy )videos with transcripts, live industry based and task oriented 
examples are more engaging. (Rai & Chunrao, 2016) stated that comfort in listening to 
videos is very much important element of course design. (Mohamed, Yousef, Chatti, & 
Schroeder, n.d.) stated quality of the audio, level of detail information with reference  
is the important course element in online learning  

b. Activities  
Dr. Manuela Raposo-Rivas refers Activities and tasks to both modality (compulsory or 
optional, individual or collective) and typology (questionnaires, tests, readings, 
practical exercises, problem sets, projects, case studies, questions and answers, 
participation…). Siemens (2005) states that cooperative and collaborative activities as 
well as inter -action with technological resources have a direct impact on students. 

c. Assessment:   
It has been shown that Assessment is one of the most evident pedagogical benefits of 
MOOCs (Glance & al., 2013) (Rai & Chunrao, 2016)9Instant feedback about the 
assignments play role in course success. (Admiraal, Huisman, & Pilli, 2015) self-
assessment, Peer assessment and Final exams are the most common methods of 
assessment practiced in MOOC Courses.  Based on the research conducted the author 
further concluded that self-assessment in not suggestive for online courses  
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d. Course interaction  
(Hew, 2015) defined course interaction as interaction held between faculty and peer 
and also between peer to peer (Coetzee, Fox, & Hearst) stated in his article that the 
course interaction which is facilitated through online forum has positively correlated 
with the learner engagement.  (Onah, Sinclair, & Boyatt, 2014)31 Discussion forum are 
an effective tool to increase learner interaction and learner engagement. (Rai & 
Chunrao, 2016) learning through discussion forum drives the course scuccess (Mak, 
Williams, & Mackness, 2010) presence of discussion forum builds personal interaction.  

 
IV Results of Exploratory Factor Analysis  
 
Initially 35 items were administered to measure the course aspects of MOOC Course. The 
researchers have executed exploratory factor analysis in SPSS using Principal component 
methods. To ensure whether the scale is used for factor analysis KMO test were used in. The 
KMO value showing (Table 1 KMO and Barletta Test Results) closed to 1ensures the adequacy 
of the sample size for the analysis. further results of Chi square value (3184) and significant p 
value <.05) indicates that the data has come from normal distribution. 
Table 1: KMO and Barletta Test Results: 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy. 
.908 

Bartlett's Test of 

Sphericity 

Approx. Chi-Square 3184.987 

Df 171 

Sig. .000 

 
The researcher has followed the following criteria while evaluating the EFA.  The study 
adopted the criteria suggested by chian son yu (2011). The variance explained by each 
component is considered for estimating the significance of construct, presence of simple 
structure which indicates that each item loads strongly on one component. And also the study 
considered the solution by the absence of specific components which is referred as the 
dimensions with one or two items resulted because of over factoring of data set.  As per the 
above criteria the study extracted four factors from 19 items out of 25 items. The below given 
table shows the factor loading( Table 2 – Factor Loadings), Eigen values and percentage of 
variance along with Cronbach alpha value. EFA results indicates good inter item reliability, 
convergent validity as all the item loadings are more than 0.5, and alpha values range from 0.7 
to 0.8 the Eigene value of one or more than one is considered as significant, the total cumulative 
variance explained is 56% which is significant. 

Table 2 : Factor Analysis 

Factor Item Factor 
Loading 

Eigenvalue % of 
Variance  

Alpha 
Value 

 
 
Learning 
Resource1 

Question No 3 .475 5.942 31.273  0.78 
Question No 4 .894 
Question No 5 .508 
Question No 7 .577 

Course 
Activity 

Question No 2 .703 2.646  45.199 0.88 
Question No 3 .778 
Question No 4 .734 
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Question No 5  .767 
Assessment  Question No 3 .747 1.235 51.69 0.85 

Question No 4 .754 
Question No 5 .657 
Question No 6 .635 

Interaction  Question No 2 .765 1.09  56.37 0.75 
Question No 3 .713 
Question No 4 .653 
Question No 5 .598 
Question No 6 .780 
Question No 7 .601 
Question No 9 .621 

 

IV. a. Factor I : :Learning Resource  

The computed EFA results indicates that the factor 1 has four items which includes question 

no 3,4,5,7 The statements are as follows  

Q.No Items  

Q.No 3 The content of the e resource is unique, rare, contributes to the field or is 

hard-to-find 

Q.No 4 The examples used by the instructor aids me in understanding the subject 

Q.No 5 e-lectures enhanced my knowledge and skills  

Q.No 7 The learning resource enhances critical thinking  

 

As all the above said items measures the effectiveness of teaching materials used in 

facilitating the sessions, the factor one is named as learning resources. While the second 

factors include the following items  

IV. b. Factor II : Course activities  

Q.No Items  
Q.No  2 The course activities reflect the problems faced in the industry  

Q. No 3 The course activities are highly relevant to the course objective 

Q.No 4 I found connect between reading materials and assignment  

Q.No 5 E lecture aids me in accomplishing my assignment  

 

All the above said matters are relevant with type course assignments executed the factor 2 is 

referred as course activities  

IV. c. Factor III: Assessment  

The statement listed under third factors is as follows  

Q.No Items 
Q.No 3 I received fair grades on my assignment from my peers 
Q.No 4 The feedback my peers gave me on my Assignment was useful.  
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Q.No 5 The peer /Instructor grading activity provided me with opportunities to 
review and/or reflect on course content 

Q.No 6 I would recommend keeping the peer grading assignment in future offerings 
of this course. 

 

As all the above items are related with evaluation practices the factor 3 is named as 

Assessment  

IV. d. Factor IV Interaction  

Q.No Items 
Q.No 2 The course facilitator organizes off campus or face to face meet 
Q.No 3 The instructor of this course constantly motivates the learner to participate 

in discussion forum    
Q.No 4 I think it is easy to get solution through discussion forum whenever I 

encounter any problem  
Q.No 5  Overall, I enjoyed working collaboratively with other students through 

discussion forum 
Q.No 6  The course instructor respond quickly for the genuine issues raised by the 

learners 
Q.No 7  I feel it is easy to access my instructor through discussion forum 
Q.No 9 Online communication tools provides a very good opportunity to facilitate 

peer to peer and peer to faculty interaction 
As the questions evolved for factor IV is measures course ability to build the personal 

interactions between the faculty and the peer it is named as Interaction  

V: Confirmatory Factor Analysis:  

CFA is basically applied to conform the uni-dimensionality (CFA Path diagram) of the factors 

extracted from the EFA.( Suhail Ahmad Bhat and Mushtaq Ahmad Darzi) the CFA model fit 

indices (Table III Model Fit Indices)CMIN/DF(1.96), GFI(.935), AGFI(.915), CFI(.943), 

RMR(.030), RMSEA(.049) conforms the uni-dimensionality of the measurement construct. 

Further AVE value for the all the latent variable is found to be more than 0.5 beyond this all 

the factor loadings are also found to be significant at p level.  Over all the constructed five 

factors 19 items scales is found to fit the data well. 

Table III Model Fit Indices 

S.No Model fit Indices Value 

expected 

Value 

obtained  

1 CMIN/DF < 2 (Good) 1.90 

2 GFI >.90 .935 

3 AGFI >.80 .915 

4 NFI >.90 .901 

5 CFI >.90 .943 

6 RMR <.10 .030 

7 RMSEA <.10 .049 
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Figure 1 CFA Path Diagram

International Journal of Scientific Research and Review

Volume 7, Issue 7, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/ 287



Table IV CFA Results 

 

Latent Variable  Scale Items  Path 
estimate  

Average Variance 
Extracted 

Construct 
Reliability  

Interaction Interaction2 0.575   
 Interaction3 0.729   

Interaction4 0.682   

Interaction5 0.583 0.51 0.831 

Interaction6 0.599   

Interaction7 0.701   

Interaction9 0.622   

Course Activity  Course_Activity2 0.699   

Course_activity3 0.654 0.50 0.763 

Course_activities4 0.644   

Course_Activities5 0.674   

Assessment  Assessment3 0.614 0.50 0.732 

Assessment4 0.657   

Assessment5 0.559   

Assessment6 0.715   

Learning 
Resource 

Learnin_resource3 0.714   

Learning_resource4 0.632 0.50 0.776 

Learning_Resource5 0.709   

Learning_resource7 0.668   

 

V. Conclusion: 

Course design aspects are the most essential elements and driving factor course success. the 

statements filtered through the confirmatory factor analysis indicates the core essence of course 

element. The results of CFA indicate the learning resource, Assessment, Course Interaction 

and course activity are the major elements of course design. The learning resource basically e 

video used in MOOC courses should be unique and aids in improving the learner’s knowledge. 

While the assessment activities need to be fair and genuine. The feedback and assignment given 

should reflect the course content. Course activities should aid the participants to solve the issues 

faced in the industry. Further presence of online network sites like wiki, Facebook, discussion 

forum is essential to build the interaction as it is difficult to bring it in online than in offline 
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