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Abstract 
With the increase in student enrolment and diversification, enhancing the learning experience of 
students has become increasingly important. Blended courses, which combine online and face-to-face 
delivery, can affect learners' learning experience and outcomes, and ultimately their academic 
performance. This study investigates the factors associated with the performance of adult learners in 
blended courses vis-à-vis in face-to-face courses in the Singapore University of Social Sciences 
(SUSS, formerly known as SIM University). It also illustrates the application of learning analytics in a 
learning environment catered to working adults. Recommendations for design of courses are made 
based on the research findings, and suggestions for future research are included in the concluding 
section of the paper.  
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1 INTRODUCTION  
In the early 1990s, the emergence of online learning formed the conception of blended learning [1]. 
Although there are many definitions of blended learning, one common attribute in these definitions is 
the combination of physical and virtual learning environments [2].  In this study, blended courses refer 
to those that combine online and face-to-face delivery to complement each other and learning [3]. 

Many studies on blended courses are skewed towards definitions, models and the potential of blended 
courses [4]. Garnham and Kaleta (2002) [5] found that learners in blended courses obtained improved 
grades than did their counterparts in face-to-face or online courses. López-Pérez et al. (2011) [6] also 
found that blended courses achieved decreased attrition rates and improved examination scores. 
Poon (2013) [7] explained that blended courses benefited learners and institutions as they improved 
learners’ learning experience and effective use of resources. Not many research studies, however, 
have been conducted on the evaluation of factors that are associated with the performance of learners 
in blended courses.  Also, prior studies have focused mainly on full-time students who are fresh school 
leavers. As such, this study is timely in filling the gaps in literature by focusing on adult learners and 
determinants of performance. 

In particular, this study investigates factors that are associated with the performance of adult learners 
in blended courses vis-à-vis in face-to-face courses in the Singapore University of Social Sciences 
(SUSS, formerly known as SIM University). SUSS is a university that caters primarily to working 
adults, and has a mission to provide lifelong education that equips learners to serve society. The study 
performs a cross-sectional analysis of blended and face-to-face courses, with the average final grade 
of the learners in each course as the variable of interest. This analysis is done at a course level, with 
independent course variables such as the discipline (e.g., accountancy, finance and sociology), nature 
(i.e., qualitative, quantitative or mixed), assessment method (e.g., written examination or project) and 
level (i.e., beginner, intermediate or advanced). Hence, this study can provide a different perspective 
as it focuses on working adult learners in part-time higher education programmes. With insights on the 
factors that affect the performance of learners in blended vis-à-vis in face-to-face courses, universities 
can better design their courses to maximise the benefits of both blended and face-to-face courses. 

2 LITERATURE REVIEW  
There are a few studies that have demonstrated that blended courses contribute to improvement in 
learning outcomes of learners.  

Hartfield (2013) [8], for example, found that learners reading introductory biochemistry obtained a 
better grade when the course was delivered via a blended mode, which comprised face-to-face and 
online teaching and learning activities. Lectures and tutorials were delivered in traditional lecture and 
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classroom settings, while lecture podcasts and presentations were also made available online to 
support and reinforce the concepts taught. Two hours of practical laboratory classes were held once a 
week, which included the writing of the laboratory notebook that formed an important component of 
progressive assessment for the course. Course materials such as lecture notes and textbooks, 
together with formative self-assessment and revision, were available online.  

Generally, practical laboratory-based learning is a crucial component in biochemistry courses, which 
form a part of the biomedical science discipline. Delivering the course through the blended mode will 
require teaching, learning and assessment activities to be constructively aligned. It is noted that the 
course examined by Hartfield (2013) [8] is an introductory course. As the level of difficulty increases, 
the effect of a blended mode on similar courses will need further analysis. To account for the various 
levels of course difficulties, course level is included as a variable in this study.  

Tseng and Walsh (2016) [9] attempted to gain a better understanding of learners’ learning outcomes, 
motivation and achievement for blended versus those for face-to-face courses. The study was based 
on an undergraduate English literacy course, where learners chose the mode of course delivery. Both 
blended and face-to-face modes were available in the same semester with the same instructor. 
Statistical tests were performed to assess learning outcomes, motivation and achievement. The study 
concluded that learners in blended courses experienced a significantly higher level of motivation as 
compared to learners in face-to-face courses. While higher levels of outcomes and better final grades 
were observed for blended courses, there was no significant difference when these were compared to 
those for face-to-face courses.  

Tseng and Walsh (2016) [9] provide an alternative view of the benefits of blended courses that are not 
confined to better final grades. In comparison to the Hartfield (2013) [8] study, Tseng and Walsh’ [9] 
study involved a language course that did not require any practical laboratory session. This suggests 
that factors such as the course discipline may affect the performance of learners, depending on the 
delivery mode. 

3 METHOD 
In this study, the final grade distributions of 427 courses were obtained for the January 2016 
semester. Only undergraduate courses in SUSS with at least 5 learners were included. Based on the 
final grade distributions of the learners, an average grade was computed for each course. This 
average grade was further grouped into 2 categories: courses with an average grade falling within the 
second class honours classification and above (termed as “Better”) and courses with a lower average 
grade (termed as “Average”). This variable “Class” comprised the variable of interest. Of the 427 
courses included in the study, 207 courses were classified as “Better” and the remaining 220 courses 
“Average”. 

A total of eight variables were used as inputs (i.e., independent variables) in this study: the school 
offering the course, course discipline, course level, mode of final assessment, weightage of the final 
assessment in the final grade, qualitative flag, quantitative flag and course mode. The details of the 
variables are provided in Table 1. These factors are evaluated with respect to the performance of the 
learners. Descriptive statistics of the courses are summarised in Table 2.  

Table 1.  Variables used to evaluate the performance of learners at a course level 

 
Note: Sensitive information had been masked in compliance with confidentiality requirements.  
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Table 2.  Descriptive statistics of the course variables (n=427) 

 
Note: The number of purely qualitative courses (354) outweigh the number of purely quantitative courses (60) in this 
semester. 13 courses have both heavy qualitative and quantitative components.  

In this learning analytics study, data mining was used to analyse the data to better understand the 
learning environment and outcome. Learning analytics, defined as “the measurement, collection, 
analysis and reporting of data about learners and their contexts, for purposes of understanding and 
optimizing learning and the environments in which it occurs” [10], is rapidly gaining traction in 
educational institutions in recent years. This is not surprising as it offers a promising approach to 
advance the understanding of learners’ learning process to improve their retention and success 
through appropriate interventions [9]. Data mining techniques such as decision trees (C5.0, CHAID, 
C&RT and QUEST) and logistic regression were used to evaluate learner’s performance and its 
determinants in blended and face-to-face courses, as shown in Fig 1. 

  
Fig 1. Data Mining Model – Factors associated with the performance of learners. 

This figure is reproduced with permission from Sift Analysis Group Private Limited (Singapore). 
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In the study, 80% of the data (i.e., 346 courses selected randomly) were used to construct the data 
mining model and 20% (i.e., 81 courses) to validate the model. Both the accuracy and hit rates were 
used to validate the adequacy of the model. The results of the study are discussed in the following 
section.  

4 FINDINGS 
From an evaluation of the models, the CHAID decision tree with an overall accuracy rate of 61.7% on 
the validation dataset is selected as the final predictive model. The model results are summarised in 
Fig 2. The predicted performance of learners in a course can be computed by tracing the paths of the 
decision tree. 

 
Fig 2. CHAID Decision Tree – Accuracy and hit rates of the construction and validation datasets.  
This figure is reproduced with permission from Sift Analysis Group Private Limited (Singapore). 

From the decision tree results (as shown in Fig 3) and focusing on the course mode, higher-level 
School 4 courses delivered through the face-to-face mode are associated with better average final 
grade (Node 13) as compared to that of blended courses (Node 12). Intuitively, as the level of difficulty 
of School 4 (technology) courses increases, more laboratory practical experience and 
explanation/interaction might be required. However, with blended courses, the face-to-face interaction 
is reduced and online learning does not provide the same extent of learning. This could have affected 
the performance of the learners. This reinforces the prior findings of Hartfield (2013) [8]. In addition, 
this study examined all levels of difficulty (from introductory to advanced levels) and is not limited to a 
specific course. This suggests that the face-to-face delivery mode might be more suitable for more 
advanced courses. Conversely, it can be argued that the blended delivery mode is more suitable for 
lower level courses.  

As shown in Nodes 10 and 11, the blended mode of delivery is associated with better performance for 
courses with a heavy non-written examination component (i.e., Projects) that are offered by Schools 1 
and 3. Nodes 16 and 17 show that learners in School 2 (social services) performed better in blended 
courses for some course disciplines (i.e., Disc7, Disc23, Disc25, Disc27 and Disc 28) with a written 
examination component. These findings are consistent with prior findings (see [5]; [6]) that learners in 
blended courses obtained better grades. It can be argued that blended learning encourages self-
directed learning and consequently learners gain a better understanding of the content through this 
approach. The additional insight from this study is that coursework components are also associated 
with the performance of learners in blended vis-à-vis face-to-face courses. 
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Fig 3. CHAID Decision Tree – Factors associated with the performance of learners. 

This figure is reproduced with permission from Sift Analysis Group Private Limited (Singapore). 

The findings clearly indicated that the content of the courses (as reflected by the unique 
characteristics/domains of the programmes offered by the individual schools) is an important 
consideration for the choice of course delivery mode    blended or face-to-face.  Universities can 
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consider designing their higher level courses with more face-to-face delivery and social services and 
business courses with heavier coursework components if they should be delivered in a blended mode 
to maximise the benefits of both blended and face-to-face courses.  

5 CONCLUSION 
This study aims to gain a better understanding of the factors associated with the performance of 
learners in blended courses vis-à-vis in face-to-face courses. A notable finding is that blended courses 
might improve learning and performance only for specific courses that are at an introductory level. For 
more advanced level courses, face-to-face delivery might be more suitable. Social services (School 1) 
and business (School 3) blended courses with more coursework components seem to benefit 
learners, leading to better learning outcomes.  

This study only considers the learning outcomes of the learners for one semester and not all courses 
are offered in that chosen semester. Further studies can be expanded to use larger datasets to 
include more courses and learners to enhance the generalisability of the findings. Future research can 
also consider the role of faculty and course assessments as well as learners’ attributes (e.g., 
demographics and prior knowledge of the subject) in comparing the learners’ learning experience and 
academic performance associated with different delivery modes.  

It is hoped that this study has provided insights into the effect of the mode of course delivery on the 
learning experience and academic performance of learners, and the determinants of such effects. 
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