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Abstract 

Blended learning is considered as a new research area. Previous scholars suggested more studies required to 
explore and confirm the quality dimensions for this area. Hence, the aim of this study is to develop a predictive 
model based on ‘quality of use’ concept in blended learning using flipped classroom. The model will be 
incorporated with contemporary variables, namely student engagement and student interaction. Data were obtained 
using survey method. A total of 299 undergraduate students participated in the study. Data were analyzing using 
SmartPLS. The finding revealed that the enhancement of ‘quality of use’ model by integrating student engagement 
and student interaction attained the validity and reliability of a predictive model for blended learning using flipped 
classroom. However, this model is only applicable for the context on this study. The replication of similar study 
need to be conducted in order to confirm the variables used in similar research context. 
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1. Introduction

Blended learning is considered as a new research area. One of the main issues in blended learning

measurement is the disagreement in terminology use in publications, which lead to the difficulties in 

developing suitable measurements for this area (Graham, Woodfield, & Harrison, 2013). Previous 

scholars suggested more studies needed to explore and confirm the quality dimensions for blended 

learning (Shelton, 2010; Teo, 2010). A substantive discussions about theory, developing new 
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theoretical framework that accompanied by empirical research, are seen as appropriate approaches to 

increase the understanding in this area(Halverson, Graham, Spring, Drysdale, & Henrie, 2014). Hence, 

the aim of this study is to develop a predictive model based on ‘quality of use’ concept in blended 

learning using flipped classroom. The model will incorporate two contemporary variables, which are 

student engagement and student interaction. 

2. Literature Review 

Quality of Quality of use is one of the important issues in the area of information system (Folmer & 

Bosch, 2004).  Bevan (1995) in his article ‘Measuring usability as quality of use’ explained, quality was 

not solely about the attribute of the product but also in the context of use including interactions of users, 

task and environment in its application. The results of these experiences were known as the ‘quality of 

use’. Measuring ‘quality of use’ is important because it leads to the determination of whether the 

attributes of products attain user perception related to satisfaction, efficiency and effectiveness (Bevan, 

1995). 

Satisfaction is one of the essential elements in blended learning at tertiary level because it reflects 

the quality of the program offered by universities. Other than satisfaction, efficiency and effectiveness 

are also important in education. Effectiveness measures the ability of students to complete assessments 

based on the subject’s requirement (Aspiazu, 2013). While efficiency refers to the ability of students to 

complete their assessments in the specified timeframe (Alnanih, Ormandjieva, & Radhakrishnan, 

2013).  Besides the above mentioned variables, factors related to students learning such as student 

engagement and student interactions, are reported to have a huge impact in achieving learning goal 

(Athabasca University, 2004; Findlay-thompson, Saint, & Mombourquette, 2014). 

Blended learning offers a new research areas that require fundamental discussions with results from 

empirical research. Unfortunately, less empirical studies were conducted in the area of blended 

learning(Halverson et al., 2014), hence, the development a comprehensive model such as ‘quality of 

use’ in blended learning among the digital natives generation becoming crucial. 

Teaching the digital natives generation creates new challengers to educators, because this generation 

requires different methods of teaching and learning. Flipped classroom for example is one of the 

approach in blended learning that offers a combination of dual teaching modalities namely face to face 

and online learning (Bristol, 2014). This approach seems to be a suitable learning strategy for digital 

native generation (McLaughlin et al., 2013, 2014). 

3. Research Methodology 

The respondents of this study were undergraduates’ students from a public university in Malaysia. 

The inclusion criteria used in the sample selection were students who enrolled the Fundamental of 

Entrepreneurship (ENT300) subject for the semester June to October 2015. ENT300 was delivered 

using flipped classroom since semester June 2012 in this university. Data were obtained using survey 

method. A total of 325 students participated in the study, however only 299 questionnaires were 

qualified for further analysis due to quality of responses. 
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The measurement for this study were adapted from various scholars. Satisfaction and student 

interaction measurement were adapted from Kuo, Walker, Schroder and Belland (2014), effectiveness 

and efficiency were adapted from (Finstad, 2010), and students engagement from Dixson, (2010). All 

continuous items are measured using 6 point Likert scale ranging from ‘1’ refers to ‘strongly disagree 

to ‘6’ refers to ‘strongly agree’. In order to improve the content validity, a professor, one senior lecturer 

and three students were asked to review the questionnaires. Amendments had been made before the 

final copy of the questionnaires were distributed.   

4. Findings 

This section will discuss about the finding for this study. First the profile of respondents are 

presented followed by the analysis of predictive model through the analysis of the measurement model. 

Prior to starting the analysis, the author ensure the estimates in the path-modelling is normal. The result 

indicates that the algorithms converged after Iteration 4 thus confirming that the estimation is normal 

(Hair, Hult, Ringle, & Sarstedt, 2014; Wong, 2013). The authors employed Partial Least Squares 

Structural Equation Modeling (PLS-SEM) method of analysis through SmartPLS based on the 

suggestion by previous scholars  (Hair et al., 2014; Hair, Ringle, & Sarstedt, 2012), as the aim of this 

study is to develop a predictive model by focusing on explaining the variance in the dependent variable 

while accessing the model. The predictive measurement model is prepared based on the guideline 

provided by Hair, Hult, Ringle and Sarstedt (2014). 

4.1 Profile of Respondents  

From 299 respondents who participated in this study, majority of the respondents were female 

represented by 208 students (69.6%) and male 91 students (30.4%). Most of the students were 20 years 

old and the highest respondents were from Diploma in Sport Studies and Diploma in Planting Industry 

Management with 53 students (17.7%). Lastly, the respondents were from semester 5 (65.2%) and 

semester 4 (34.8%). Apart from the information obtained from this survey, that all respondents are 

Malay with Bumiputra status. A detail of the respondents’ profile is presented in the Table 1. 

Table 1: Profile of Respondents 

No Demographic Factors Frequency  
(N) 

Percentage  
(%) 

1 Gender   
 Male 91 30.4 
 Female 208 69.6 
 Total 299 100 
2 Age (years old)   
 19  1 0.3 
 20 222 74.2 
 21 62 20.7 
 22 10 3.3 
 23 2 0.7 
 25 2 0.7 
 Total 299 100 
3 Program   
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 AC110 Diploma in Accountancy 22 7.4 
 AC120 Diploma in Accounting Information Systems 13 4.3 
 AP120 Diploma in Geomatics Science 20 6.7 

 
AP122 Diploma in Geomatics Science  
(Natural Resources) 13 4.3 

 AS115 Diploma in Industrial Chemistry 7 2.3 
 AT110 Diploma in Planting Industry Management 53 17.7 
 BM111 Diploma in Business Studies 25 8.4 
 BM119 Diploma in Banking 44 14.7 
 CS110 Diploma in Computer Science 27 9.0 
 CS143 Diploma in Mathematical Sciences 22 7.4 
 SR113 Diploma in Sports Studies 53 17.7 
 Total 299 100 
4 Current Semester   
 Semester 5 195 65.2 
 Semester 4 104 34.8 
 Total 299 100 

4.2 Measurement Model  

All measurement in the model are reflective constructs. The estimates in the path-modelling 

indicates that the algorithms for this model converged after iteration 4, thus confirming that the 

estimation is normal [22, 21]. Results from this study reveal that the value for composite reliability 

(CR) are 0.885 (Satisfaction), 0.908 (Efficiency), 0.910 (Effectiveness), 0.929 (Student Interactions) 

and 0.872 (Student Engagement). This results demonstrated that all variables have high level of internal 

consistency reliability(Hair et al., 2014). 

 Validity assessment for reflective measurement model are evaluated using convergent and 

discriminant validity. Convergence validity measured using average variance extracted (AVE). Result 

for this study exhibits that the value for AVE of the measured variables were 0.606 (Satisfaction), 0.711 

(Efficiency), 0.718 (Effectiveness), 0.504 (Student Interactions) and 0.533(Student Engagement) 

respectively. Therefore the convergent validity for constructs is adequate(Hair et al., 

2014).Discriminant validity for this model is measured using Fornell-Larcker Criterion(Hair et al., 

2014) as shows in Table 2. A squared AVE values represented by value on the diagonal and the 

interconstruct correlations value represented by off the diagonal. It can be seen that all AVE values 

higher than interconstruct presented by correlation values, thus indicating discriminant validity.  

Table 2: Discriminant Validity (Fornell-Larcker Criterion) 

 (1) (2) (3) (4) (5) 
Effectiveness 0.847 

    
Efficiency 0.744 0.843 

   Student Engagement 0.494 0.413 0.730 
  

Student Interactions 0.650 0.586 0.655 0.710 
 

Satisfaction 0.582 0.531 0.511 0.620 0.779 
 

5. Discussions 

The aim of this study is to develop a predictive model based on ‘quality of use’ concept in blended 

learning using flipped classroom approach by incorporating contemporary issues, which are student 
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engagement and student interaction. From the measurement model analysis using SmartPLS, the result 

indicates that, the enhancement of ‘quality of use’ model is reported as valid and reliable. The 

enhancement of contemporary variables namely student engagement and student interaction to the 

existing ‘quality of use’ concept are applicable in explaining blended learning using flipped classroom. 

This conclusion can be drawn by the result of composite reliability (CR), average variance extracted 

(AVE) and discriminant validity using Fornell-LackerCiterions.  

The result clearly indicates that student interaction has relationship with satisfaction, efficiency and 

effectiveness. This empirical finding supports previous literatures from similar context that has positive 

impacts between student interactions and ‘quality of use’ variables (Marina, 2009; Piccoli, Ahmad, & 

Ives, 2001; Zhang, Zhou, Briggs, & Nunamaker, 2006). This study also reveals that student 

engagement has influence on satisfaction, effectiveness and student interaction. This empirical finding 

supports previous scholars who reported similar result in the same research context. 

6. Conclusion and Recommendations 

This study provide an empirical finding to support the development of a comprehensive ‘quality of 

use’ predictive model.  This model was developed based on the original concept introduced by Baven 

(1995), where the main variables identified were satisfaction, effectiveness and efficiency. The 

enhancement of this predictive model incorporated two contemporary variables namely student 

engagement and student interaction.  

This predictive ‘quality of use’ model is able to explain blended learning using flipped classroom. 

Therefore, this model is applicable to be used by blended learning administrator to gauge the perception 

of users based on the tested constructs, especially in the flipped classroom setting.    

However, this finding only represent the context of this study. Hence, more studies need to be 

replicated to confirm the model, specifically the relationship between student engagement and student 

interaction in various context in blended learning. 
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