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Instructional pedagogies and learning has changed tremendously over the recent years, especially in the 

era of contemporary education.  The integration of emerging technologies has transformed classrooms 

into dynamic entities where information and knowledge are shared seamlessly among instructors and 
learners.  ICT plays a vital role in elevating the education system that an ICT Development Index (IDI) 

was published to, among others, measure the level and evolution of ICT over time within countries that 

can enhance growth and development (Dotong, De Castro, Dolot, & Prenda, 2016).   
In emerging developing countries within the Asia-Pacific Region, educational transformation are 

sprucing.  The rapid developments of ICT has brought improvements to the education system.  It not only 

offers access to knowledge and information, but also opportunities for instructors and learners alike to 
address issues and problems in education (UNESCO Bangkok, 2015).  Instructors and students are 

furnished with pedagogical innovations and new technologies.  They are groomed with knowledge and 

skills that could elevate the educational system and prepare teachers and students for 21st Century 

education demands and needs. 
In response to the growing research diversity among emerging developing nations within the 

Asia-Pacific region, the Fifth International Workshop on ICT Trends in Emerging Economies (WICTTEE 

2016) is held in conjunction with the 24th International Conference on Computers in Education, Mumbai, 
India. WICTTEE 2016 is organized by the SIG on Development of Information and Communication 

Technology in the Asia Pacific Neighbourhood�DICTAP. The visions of DICTAP are to: 

1. Share ideas and best implementation practices related to government policies and incentives aimed at
promoting human resource development, technology transfer,  effective e-learning strategies and

implementation, software and content development suitable for each member of the Asia-Pacific

neighborhood;
2. Coordinate and promote community-based e-learning activities, global sharing and management of

information and knowledge. Examples of such communities are the Asia-Pacific Society on

Computers in Education (APSCE) and the Association of South East Asian Nations (ASEAN); and
3. Coordinate and promote student and staff exchange among Asia-Pacific neighborhood member

nations to promote more effective sharing of knowledge and practices.

The missions of DICTAP are to: 

1. Connect researchers from emerging developing countries within the Asia-Pacific region to share

scholarly findings and professional insights in ICT development in the field of education;
2. Establish networking opportunities among researchers, reduce the research gap between the

researchers from more developed and less developed countries; and

3. Foster, enhance and sustain collaborations among these researchers.

����������	�
��������������������������������	�����	����	���
	���
�������������������� 	�������� �
	�����

������������
!�"��
#�
������$����	%�

��



��

WICTTEE 2016 is the fifth workshop that we are organizing in the hope to realize the 
aforementioned visions and missions. The workshop is a continuation of our relentless effort to provide a 

dynamic platform for practitioners and researchers alike to come together to share their country 

experiences.  

We are extremely pleased that practitioners and scholars with university affiliations from 
Thailand, Malaysia, Indonesia, India, and Nigeria will be congregating in Mumbai, India to present their 

research findings and share their views at WICTTEE 2016. A total of nine papers will be presented in a 

full day workshop.  
We would like to take this opportunity to thank all the authors who submitted their papers to 

WICTTEE 2016. We would like to record our sincerest appreciation to our Program Committee Members 

who dedicated their time and expertise to the most challenging and demanding task of reviewing the 
paper submissions. Last but not least, we ���������	�
��
���������������������������

		��	��	���

for their wisdom and guidance in making WICTTEE 2016 a reality. 
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Abstract:  This study proposes a model that investigates the effects of job relevance, 

facilit���������	�����
�������	��
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using technology in schools of least developed countries (LDCs). Borrowing from the 

perspectives of Technology Acceptance Model (TAM), the study was a survey design 

conducted among 212 teachers in selected tertiary colleges of Nigeria � Africa.  The 

instrument of data collection was a structured questionnaire adopted from previously validated 

studies. The study data was analyzed using SPSS 22 for descriptive statistics and AMOS 22 for 
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behavioural intention of using technology in the classroom with the R2 of behavioural intention 

being .30 and the R2 values of perceived usefulness and perceived ease of use being 15.1% and 

0.2% respectively. Two of the hypothesis of the study were supported with statistically 
significant p-values.  Job relevance was found to have direct significant effects on perceived 

usefulness. Perceived usefulness was also found to have direct significant effects on 

behavioural intention.  However, contrary to the claim of TAM, the direct effects of facilitating 

conditions on perceived ease of use was not supported. This peculiar finding might not be 

unconnected with the weak structure of facilitating conditions among the target population 

studied, which is a less developed society.  Based on this and considering the peculiar sample 

that participated in the study, the study has limited potential for generalizability. Additionally, 

it was based on self-report, characterized by high chances of bias responses.  Future research 

can employ experimental or qualitative designs. 

Keywords: Job Relevance, facilitating conditions, perceived usefulness, perceived ease of use,  

behavioural intention, technology, LDCs 

 

1. Introduction 

 
For several decades, researchers have been keenly interested in studying how people accept technology 

but the question of acceptance has still remained provocative. As observed by Hennington, Janz, Amis & 
Nichols (2009) and Samantha &, Gaurav (2016), up the contemporary times several organizations and 

institutions of learning have to use compulsory policies to implement technology; thereby making it even 

more complex to resolve the problem of acceptance. Basically, technology acceptance is explained by the 

end users behavioural intention to use technology (Davis, Bagozzi, & Warshaw, 1989) and previous 
studies have attempted to investigate the influence of subjective norm on job relevance and on intention to 

use technology, various findings showing significant effects between subjective norm and job relevance 

and between subjective norm and behavioural intention.  However, in Teo, (2011); Isiyaku, Ayub & 
Kadir (2015a), findings users do not rely on their institutional mandates or expectations to decide to use 

technology it is not likely that subjective norm will significantly influence behavioural intention or job 

relevance.   Unfortunately, this is one of the common characteristics of LDCs (Peter, Philip & Victor, 
2005; Isiyaku, et al, 2015a). The variables investigated in this study are theoretically underpinned in TAM 
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3 and they are: Job Relevance (JR), Facilitating Conditions (FC), Perceived Usefulness (PU), Perceived 
Ease Of Use (PEOU) and Behavioural Intention.  The purpose of the study was to predict the effects of 

these variables with regard to technology acceptance in educational institutions of the LDCs.  Extant 

literature has shown that among other things, much of the educational difficulties faced in less developed 

countries are not unconnected with the ICT infrastructural deficiencies of these countries and the 
subsequent neglect of their education sectors (Asogwa & Eze, 2013; David, 2012; Ololube, 2014; Prasad,  

Lalitha, Srikar, (2015).  Invariably, lack of ICT integration in educational institutions of a developing 

country such as Nigeria is a key factor in the existing gap between less developed countries and the 
developed ones (Isiyaku, Ayub & Kadir, 2015b) 

Conducted in the northwestern region of Nigeria where teachers rarely implement ICTs in the 

classroom Isiyaku, et al. (2015a) and where majority of the people are educationally and technologically 
disoriented, Kolawole, Omobitan, & Yaqub, (2015) and Ukiwo (2007), this study has potentials for 

improving teachers perceptions of the job relevance, usefulness and ease of use of technology in the 

classroom.  In effect, it is expected that this would raise their intentions of teaching with new 

technologies. 
 Until recently, in regions of less-developed-countries (LDCs) such as Africa, the diffusion of 

ICTs has remained extremely low, resulting in critical ICT development gaps (digital divide), between 

regions of Africa and the rest of the world (Anandarajan, Igbaria, & Anakwe, 2002; Odedra, Bennett, 
Goodman, & Lawrie, 1993).  Unfortunately, despite the evidence in recent surveys showing annual 

growth rate of 90% in purchases of microcomputers/ICT tools in the business sectors of the LDC regions 

(The Fourteen Major Trends, 1997), the benefits of effective ICT usage have remained far from being 

actualized in countries like Nigeria, (Anandarajan et al., 2002; Asogwa & Eze, 2013; Delaviz, Andrade, 
Pouwelse, & Epema, 2012; Ololube, Egbezor, & Kpolovie, 2008; Olusola & Alimi, 2015).  Hence, the 

UNESCO (2010), has observed that while teachers in places like Europe, America, Australia and most of 

Asia, have advanced in using ICTs for teaching and learning López-Nicolás, Molina-Castillo & 
Bouwman, (2008), teachers in places like Nigeria � Africa, are still using obsolete technology for 

traditional learning.   

To support the above assertion Okolie (2014) has observed that most of the technical and 
vocational education departments in Nigerian institutions do not have up-to-date ICTs that are crucial for 

improving the quality of teaching and learning in schools.  Congruently, unfavourable dispositions and 

perceptions of a large number of the Nigerian citizenry toward ICT adoption and usage has remained one 

of the foremost challenges facing the Nigerian education system (Okolie, Elom Elisha, Nwuzo 
Alphonsius, Inyiagu Emmanuel, & Ndem Joseph, 2014).  Findings in Olusola Olayiwola and Alimi 

(2015) have also shown that ICT facilities in tertiary colleges in Nigeria are inadequate for any 

meaningful ICT program to take off.   

 

 

2. Research Hypotheses and Model 

2.1 Job Relevance 
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potentially important in determining how they accept and use such ICTs.  Egbri (2012) has observed that 
the use ICTs for teaching and learning in tertiary institutions is vital for the impartation and acquisition of 

technology for both the lecturers and the students. Job relevance is defined as the degree to which an 

individual believes that the target system is applicable to his or her job (Venkatesh & Davis, 2000).  In 
their attempt of developing and testing a theoretical extension of the TAM (Venkatesh & Davis, 2000) 

found that there are interactive effects between perception of job relevance of technology and the 

perception of its usefulness (Venkatesh & Davis, 2000)  
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Venkatesh et al (2000) regarded job relevance to be a cognitive judgment that directly affects perceived 
usefulness, as distinguished from social influence processes.  Unfortunately, some poor systems are used 

by individuals not because of their relevance to specific job functions but probably, just because of some 

social influence or other reasons and as a result, individuals do not often maximize the benefits of certain 

systems.  Significant correlations were found between the perception of teachers with regard to the 
relevance of ICTs for teaching business education contents and the usefulness of such ICTs in a study 

conducted in Nigeria (Ezeani & Akpotohwo, 2014).  Therefore, investigating the job relevance construct 

is fundamental to underpinning why teachers use technology. Hence, this study hypothesizes thus: 
 

H1: Job Relevance has a direct significant influence on Perceived Usefulness of technology 

 

2.2 Facilitating Conditions 
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ICTs, if they are not supported with adequate facilities, they would be constrained. Facilitating conditions 
can be referred to as the degree to which an individual believes that organizational and technical resources 

exist to support the use of the system (Venkatesh et al., 2003).  In other words facilitating conditions can 

��� ������� ��� ������ �������� ������ ���������� �	�� ���������� ��� �����������l resources and support 
structure for facilitating the use of technology (Venkatesh et al., 2008).   

Venkatesh (2000) & Venkatesh et al., (2008) proposed facilitating conditions as one of the four 

���	�����	������������������������������������	�������eptions of the ease of use of technology.  Teo, 

Lee, & Chai (2008) 	���� ����� ��������� �	��� ���������� ����������� ��� ���������� ��������� 	����
significant influence on perceptions of the ease of use technology.  In Ahmad, Kamariah & Rohayati 

(2014) te��	����� ��������� ��
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facilities and support for the integration of technology in teaching (Onwuagboke, Singh and 

Onwuagboke, 2014; Isiyaku, Ayub & Kadir, 2015a).  "���� �	�� ���������� ����	����� ���������� ���

facilitating conditions are fundamental to their acceptance or rejection of technology.  Hence, this study 
hypothesizes thus: 

 

H2: Facilitating Conditions have a direct significant influence on Perceived Ease of Use of 

technology 

 

2.3 Perceived Usefulness 
 

As stated earlier, perceived usefulness and perceived ease of use were the core perceptual beliefs 

theorized in TAM, determining o�� ���������� �������� ��� ������� ��� ������� ���	������ � � #��������

usefulness is defined as the degree to which a person believes that using a particular technology will 
enhance his or her job performance (Davis et al., 1989). People tend accept or reject technology on the 

basis of their perception of the usefulness of such technology to their jobs (Davis et al., 1989).   In Luan, 

& Teo, (2009) perceived usefulness of computer technology was found to be a significant determinant of 
intention to use technology.  

Congruently, Teo et al. (2008) has observed that when an ICT application tends to enhance 
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perform more effectively and accurately on the job; they tend to attach more value to it.  Hitherto, in order 
to understand why teachers accept or reject ICTs in the classroom, their perceptions the value of ICTs to 

their jobs should be investigated.  This was the theoretical foundation that supports the investigation of 

����	������������������������������������	������� ��$�������	��������	����	�������	��% 
 

H2: Perceived Usefulness has a direct significant influence on Behavioural Intention to use technology 
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2.4 Perceived Ease of Use 
 

When individuals perceive that using technology is easy, it is more likely that they would want to use 

such technology. Venkatesh et al. (2003) defined perceived ease of use as the degree to which a person 
believes that using a system would be free of effort.  Strong correlations were found between perceived 

ease of use and perceived usefulness in Igbaria et al. (1995), with perceived ease of use having direct 

positive effect on perceived usefulness.   
In TAM, perceived ease of use and perceived usefulness were the core perceptual beliefs 
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linkages and associations were identified between perceived ease of use and computer self-efficacy 

several works (Davis et al., 1989; Venkatesh, 2000; Davis & Venkatesh, 2004 and Venkatesh 2000).  This 
study hypothesizes that: 

 

H3: Perceived Ease of use has a direct significant influence on Behavioural Intention to use 
technology 

 

2.5 Behavioural Intention  

Being the fundamental measure for technology acceptance in TRA, TPB and TAM, Pynoo &van Braak 

(2014), behavioural intention was defined as the degree to which an individual is willing to perform a 

specific behaviour (Davis et al., 1989).   It was also defined as the deg���	��	
	��
������	���������	��	���	
technology (Teo, 2011).    
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use of technology in the classroom; and the extent to which teachers are willing to use ICTs in the 
classroom will determine whether or not they eventually use those technologies (Isiyaku et al, 2015a).  

The theoretical underpinning of the behavioural intention construct in this study was derived from the 

��������	 
��������	 ��	 �� 	 ��
�	 ��������	 computer use can be reasonably predicted from their 

intentions (Davis et al, 1989).   
 

 

 
 

Figure 1. Research Model 
 

 

 

3. Research Method 

This research was conducted using a quantitative survey design based on the TAM 3 instrument for job 
relevance, facilitating conditions, perceived usefulness, perceived ease of use and behavioural intention. 
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A sample of 220 teachers were administered with questionnaires, out of which 212 (96%) were responses 
were valid 133 (63%) males and 79 (37%) females. The study data was screened for missing values and 

outliers and for descriptive statistics using SPSS v22.  Structural Equation Modeling was employed to test 

the research model using AMOS v22.0.  
 

 

4. Data Analysis 
 

AMOS version 22.0 was used to run Confirmatory Factor Analysis (CFA) on all the constructs in the 

study and to test the fitness of the proposed research model based on technology acceptance theories and 
the data obtained from the participants of the study (Hair, Black, Babin & Anderson, 2010). We assessed 

reliability (including construct reliability) and validity (convergent and discriminant) and met all the 

conditions for Average Variance Extracted (AVE) (Hair, et al, 2010).  We used the goodness-of fit values 
to assess the overall fit of the hypothesized model (Ho, 2006 & Hair et al. 2010).  We found satisfactory 

indices for incremental fit, absolute fit and parsimonious fit as shown on Table 1 for both the 

measurement and the structural model. 
 

Table 1: Indices for Models of the Study 

Model Indices Measurement Model Structural Model 

Chi Square/df 121.338/67 = 1.811 153.923/72 = 2.138 

GFI .927 .914 

CFI .977 .966 

IFI .977 .966 

TLI .969 .957 

RMR .026 .038 

RMSEA .062 .073 

 

 

5. Results 

 
Descriptive analyses has revealed that the average mean for facilitating conditions was the lowest among 

the variables investigated in the study; M=2.71 (SD=0.62). Surprisingly the average mean for teachers 
behavioural intention to use technology was up to M=4.51 (SD=0.57) being the highest mean score 
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intention of using technology in the classroom with the R2 of BI being .300 and the R2 values of PU and 

PEOU being 15.1% and 0.2% respectively. Two of the hypothesis of the study were supported with 
statistically significant p-values.  We found JR to have direct significant effects on PU, supporting 

fundamental TAM relationships. PU was also found to have direct significant effects on BI as 

hypothesized in TAM and in several subsequent studies as summarized in our literature review.  
However, contrary to the claim of TAM, the direct effects of FC on PEOU was not supported. Possible 

explanations for this peculiar finding might be because the study has revealed lack of adequate facilitating 

conditions in the institutions that participated in the study.  Hence, FC has predicated a decrease in 
��
������	����������	��	���	�
��	��	���	��	���������	���	��
������	�����ctions implying that owing to 

inadequate facilitating conditions, the teachers do not perceive that using technology for teaching is easy.  

Similarly, the direct effect of PEOU on BI was not found to be significant.  This has also contradicted 

extant literature.  But the explanation for the peculiar scenario may not be unconnected with the negative 
effects that FC had on PEOU.  
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Figure 2. Effects of job relevance, facilitating conditions, perceived usefulness and perceived ease of use 

���������	
�������tion of using technology in tertiary schools of LDCs 

 
 

6. Discussions 

Out of the four hypothesis of this study, two were supported, affirming the influence of JR on PU and PU 
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����	�eption of facilitating 

conditions on their perception of the ease of use of ICTs for classroom purpose was not significant.  
Based on the standardized negative beta coefficient of the perception of teachers with regard to the 

adequacy of ICTs in their faculties a decrease was predicted in their perception of the ease of use of ICTs 

for classroom instructions. This relationship had not been established in previous research. In previous 
research FC always influence PEOU, but now we find that where FC is weak it is not likely to impact 

PEOU.  Previous research has also shown than PEOU impact BI.  But another key finding in our study is 

that where PEOU is weak, it is not likely to impact BI. 

 
 

 

 

7. Limitations and Future Research 

One of the limitations of this study is that it was located in a less developed country where ICT 
infrastructure is weak and the technology investigated is not contemporary with the technologies of more 

developed countries. Based on this and considering the peculiar sample that participated, the study has a 

limited potential for generalizability. Additionally, as the study was based on self-report, there are high 
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chances that rebiased responses and possibly affect the reality of the situation investigated. Future 
research can employ experimental or qualitative designs 
 

8. Conclusions 

This study has attempted to survey the effects of the interactions of JR, FC, PU and PEOU on BI.  The 

study has contributed to bridging the gap in ICT research between LDCs and the rest of the developed 

world, using the predictive modeling approach. The study has underscored the need for authorities in 
LDCs, to enhance ICT support for schools especially around the Northwestern region of Nigeria, because 

they are more educationally and technologically disoriented.  Enhancing   the facilitating conditions for 
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the classroom. Whereas descriptive analyses has revealed a very low average mean for facilitating 

conditions indicating that these facilities are inadequate in the schools that participated in the study, it is 
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teachers intend to use technology in the classrooms frequently and would also want to use them to do 
different things besides teaching in future, school authorities should reinforce efforts to support teachers 

with adequate ICT infrastructure in order to achieve the desired reform in educational sectors across 

LDCs.   
 However, being that the variables investigated in this study have only explained 30% of the 

���
�����
�����������������
������
�����
�������������������	��
��
��
���
�
�����������������������
���������

expl����
���� �����
���� �
��� ������ ���� ��� ���� ���
����� 
�� ���������� 
�����
��� ��� ��
��� ���������	���
School leaders in LDCs should not expect teachers to stop at their intentions of using technology but to 
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�� technology, should be rewarded with adequate ICTs 

and regular training programmes and incentives/policies to support their usage of technology in the 
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relevance and usefulness of technology to ensure that they make important technologies adequately 

available for use. Although these findings have important implications for ensuring appropriate uptake of 

technology in LDCs, further research may be needed to investigate how the perceptions, beliefs and 
attitudes of school leaders towards ICTs affect the appropriate integration and implementation of 

technology in schools across LDCs. 
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Abstract: The integration of interactive whiteboards in the education system has created a 

huge impact on classroom instruction, with preschool education also affected by the emergence 

of this technology.  This paper provides a systematic literature review based on published 

evidences about the benefits and drawbacks of the interactive whiteboard in preschool settings.  

The findings of this study show that the interactive whiteboard is beneficial to children as it 

enhances their motivation to learn, assists in the development of their conceptual 
understanding, provides variety in the learning environment, and supports collaborative 

learning.  Teachers also benefit from the use of this innovation. Besides improvement in the 

quality of pedagogy, administrative tasks are also made easier.  Nevertheless, the integration of 

the interactive whiteboard comes with some drawbacks. The whiteboard is not child-friendly 

and children are often allowed only limited access to this costly equipment. 

 
Keywords: Interactive whiteboard, technology integration, preschool education, education 

system, benefits, drawbacks 

 

 

1. Introduction 

 
The emergence of state of the art technology in recent decades has revolutionized classroom settings 

worldwide.  One of the most popular technologies that is currently making its way into the education 

system is the interactive whiteboard, an electronic whiteboard that displays content projected by a 
computer, tablet, or another source.  This technology combines touch (pen or finger) control of the screen 

with computerized input from a variety of devices operated by teachers or students (Md. Khambari, 

Hassett, Thomas, & Wong, 2014; Karsenti, 2016).  It can also function as a multi-tasking equipment 
(Twiner, Coffin, Littleton, & Whitelock, 2010).  This technology is considered very useful from a 

pedagogical perspective as its features allow interactivity, collaborative group working, accessibility, and 

recordability (Morgan, 2010).  It is not surprising, therefore, that the interactive whiteboard has become a 

popular educational tool for more than a decade (Littleton, Twiner, & Gillen, 2010).  The features of the 
interactive whiteboard are such that they enable ease of integration at all levels of instruction, from 

preschool to higher education settings.   

 Preschool is the first level of formal education for children.  They need to be prepared mentally, 
emotionally, spiritually, and physically for the rest of their educational career (Barnett, 2008).  In this 

challenging 21st century, children, as potential future world leaders, need to be trained from an early stage 

to be more confident and independent (Malaysian Education Ministry, 2013).  This is because children 
are considered as future human resource to develop a nation in the coming time.  For that, we have to 

make sure they are provided with sufficient exposure and infrastructure that can be used as learning tools 

in the 21st century education.  At this educational level, they also need to be prepared for the next stage of 

������ ��(����	�� ���� ���*�	����� ������ �+���������� ��� 	��'� ���� ������ �,�����	���� �	� �������� �����
career, the setting should be stimulating and conducive to learning. Hence, the use of the interactive 

whiteboard as one of the instructional delivery tools is seen as a step in the right direction because of the 
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various advantages offered by the technology (Harlow, Cowie, & Heazlewood, 2010; Wong, Goh, & 
Osman, 2013).   

 

 

2. Background of the Study 

  
The interactive whiteboard is recognized as a very useful tool that can help teachers enhance their 
effectiveness in the classroom (Gillen, Littleton, Twiner, Staarman, & Mercer, 2008; Coyle, Yañez, & 

Verdú, 2010; Blue & Tirotta, 2011; Md. Khambari et al., 2014), as well as �*�������(��	�����������*�nt 

(Smith, Gentry & Blake, 2012; Bourbour & Björklund, 2014).  Since its introduction, this innovation has 
been widely distributed and adopted at different levels of education (Twiner et al., 2010; Bahadur & 

Oogarah, 2013).  Scholars are of the consensus that the interactive whiteboard has a number 

of positive effects on teaching and learning at the primary school level (Yanez & Coyle, 2011; Turel, 
2012, Bahadur & Oogarah, 2013; Chen & Tsai, 2013), secondary school (Aytekin, AbdulAziz, Barakat, 

& Abdelrahman, 2012; Kocak & Gulcu, 2013), and even at the tertiary level (Kilic, Guler, Celik, & Tatli, 

2015).  +����������������������������(����	��������*����*����	�����%���	��������	���%�-����������

vital to examine how the integration of techno�%���''������������	�������	�	%��	��������������*�	�����	�
this study, a systematic review of the literature was carried out to gain insight into the benefits and 

drawbacks of the interactive whiteboard integration in preschool settings. 

 

 

3. Research Question 
 

The purpose of this study was to examine the advantages and disadvantages of integrating the interactive 

whiteboard in the preschool context. 
This study aimed to answer two research questions: 

(i) What are the benefits of the interactive whiteboard integration at the preschool level? and   

(ii) What are the drawbacks of the interactive whiteboard integration at the preschool level? 

 

 

4. Methodology 

 

4.1 Background 

 
The systematic review method adopted to gather the necessary information was designed to be 

comprehensive, transparent, and replicable while minimizing information bias in selection (Woods, 

Agarwal, Jones, Young, & Sutton, 2005).  With these requirements in mind, a qualitative content analysis 
was employed.   

 

4.2 Criteria for considering studies for the review of literature 

To answer the research questions, the researchers collected relevant information from recent journal 

articles and reports and even those published as far back as 2010.  Studies related to the integration of the 

interactive whiteboard in preschool settings were the main focus.  The information was gathered over a 

three-*	���������'�*����������*�������.�����(.����.���.������(	�������������.������	������'�*�'����

databases such as Google Scholar and Research Gate.   
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4.3 Data Analysis 

A systematic grounded theory analysis was employed whereby the data extracted from the journal articles 

and reports were analyzed.  The articles were read and re-read at least twice in order to have a better 
understanding of the content before the coding and process memo procedures were initiated.  A thematic 

analysis was carried out to sort the data into categories and to make connections among them, as 

suggested by Charmaz (2006).   

 
 

5. Findings 

 

The benefits of the interactive whiteboard integration in preschool settings 

 
Two themes that emerged from the analysis enabled the first research question to be answered:  What are 

the benefits of the interactive whiteboard integration at the preschool level?  Four benefits to children and 
two benefits to teachers were identified. According to the studies reviewed, the interactive whiteboard is 

beneficial to children as it (i) enhances their motivation, (ii) develops their conceptual understanding, (iii) 

provides variety to the learning environment, and (iv) supports collaborative learning.  As for the 

teachers, the interactive whiteboard helps them (i) improve the quality of pedagogy and (ii) carry out 
administrative tasks more easily.   

5.1.1 The benefits of the interactive whiteboard to children 

 
(i) ���������	�
����������
���
�� 

 

Research '�	��	%�'(	������������.������'������	����������-����.�������	��������������	���*������	���
learn is one of the special features of this innovation.  These findings are congruent with other studies on 

the interactive whiteboard that can be used to support all levels of education (Kershner, Mercer, Warwick, 

& Staarman, 2010; Smith et al., 2012). According to 
-��	����!"#/��������	����������-����.�������bility 

to provide space for teachers to diversify activities and learning styles makes the innovative tool a 
dynamic medium for instruction.  Apart from that, the use of the interactive whiteboard as a teaching tool 

��	��*�����������(��	��������	��	��0��shner, Mercer, Warwick & Staarman, 2010) as well as stimulate 

interaction among students and between teachers and students.  In such an environment, students are more 
motivated to learn (Smith et al., 2012; Bourbour & Bjorklund, 2014). Thus the integration of the 

interactive whiteboard lays a solid foundation to the culture and learning style of the future.  Motivation is 

�����	���	����	��%��������	�����	�����*��	����'�������	����*������������������-���������	�����������
way (Baker & Wigfield, 1999; Reeve & Jang, 2006).  Hence, the use of the interactive whiteboard in the 

preschool classroom is believed to yield positive results for the student in the long run.  

 

(ii) ���������	�
�������	�������������������
�� 
 

One of the benefits of the interactive whiteboard is its ability to help build conceptual understanding in 

children.  In a study conducted by Linder (2012), the researcher showed how the various functionalities 
that exist in the interactive whiteboard can be used to explain complex mathematical concepts to children.  

According to Wong, Russo and McDowall (2013), use of the interactive whiteboard in the classroom 

facilitates the demonstration of concepts.  It makes instructional delivery clearer and more easily 

understood.   The interactive whiteboard is able to build understanding in children because there is 
stimulation of the various senses (Warwick, Tercera, Kershner, & Staarman, 2010; Bourbour, Vigmo, & 

Samuelsson, 2015).  This educational tool can be used not only as an audio, video, or multimedia teaching 

aid, but it can also serve as an excellent book for training writing skills.   The interactive whiteboard is 
hence a tool that can be exploited for multisensory approaches to learning (Warwick et al., 2010; 
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Bourbour et al., 2015).  Stimulation of the different senses would enhance learning in children, especially 
in their early phases of development (Bourbour & Bjorklund, 2014). 

 
(iii) Provides Variety to the Learning Environments 

 

Previous research studies have found that the interactive whiteboard is able to provide users with a 

variety of learning environments.  In other words, with the aid of the interactive whiteboard, the teacher 
is able to bring in a variety of situations and atmosphere from the outside world into the classroom 

(Bourbour & Björklund, 2014; Bourbour, et al., 2015; Epstein, 2015; Masoumi, 2015).  Such a state of 

the art technology enables �������	� �� 1�,�����	��2 even high risk situations in the real world.  For 

example, the teacher might want to teach about the process of volcanic eruptions.  By using a video on 
the interactive whiteboard, children are able to witness a volcanic eruption without being exposed to any 

risk.  

The use of the interactive whiteboard in the classroom also improves the quality of the teaching 
process (Barak, Nissim, & Ben-Zvi, 2011; Yang, Wang, & Kai, 2012).  Masoumi (2015) in his research 

reported how preschool teachers used the interactive whiteboard to introduce multicultural issues in their 

classrooms.  His study showed how the teachers integrated several technologies to encourage children to 

share their cultures.  Subsequently, Masoumi (2015) found that understanding cultural diversity made the 
children more positive and sensitive to their environment. Such a positive development is very much 

	������'��*�	��'���������������	�-������.�(%���(���	�����%������	���	*�	���� 
 
(iv) Supports collaborative learning 

 

This literature review of relevant studies also found that the interactive whiteboard has the potential to 

promote collaborative learning (Linder, 2010; Smith et al., 2012).  One of the useful features of the 
interactive whiteboard is its large touch-sensitive screen that can be manipulated.  This characteristic 

allows teachers and students to write, draw, and move objects on the screen by using their fingers or a 

special stylus pen.  As such, the interactive whiteboard can be shared by many users at any one time. Its 
large size allows students to collaborate and present their respective views (Higgins, 2010; Warwick, 

Mercer, Kershner, & Staarman, 2010).  Facilitating the sharing of information and allowing a two-way 

�	�������	�-(����	��������������	����	fidence as well as make them more appreciative of the ideas and 

views of other learners. Moreover, such collaborative activities help improve communication skills 
(Linder, 2012).  Bourbour et al. (2015) explain that a learning environment that encourages collaboration 

would also shape a tolerant personality in a child.  In other words, use of the interactive whiteboard not 

only helps to make learning more effective but it also enhances communication skills and fosters 
tolerance as well as other positive personality traits.   

  

5.1.2 The benefits to teachers 
 

Besides children, teachers also benefit from having the interactive whiteboard in their classrooms 

(Morgan, 2010; Swan & Marshall, 2010; McDowall, 2012).  Among the benefits reported by various 

related studies are: (i) the improvement of the quality of pedagogy and (ii) facilitating of classroom 
management and administrative tasks.   

 

(i) Improves the quality of pedagogy   

 
Scholars have found that the interactive whiteboard is one of the best enablers for teachers to improve 
teaching (Morgan, 2010; Murcia & Sheffield, 2010; Wong et al., 2013; Bourbour & Björklund, 2014).  

+��������	%����������������������.(��	������������� always searching for ways to make their effort more 

�''�������� � ���� �	��	��	� '� ���� �	���������� -����.���� ��� �� ����%%����� ��� ��� �� .��� �� ����������

endeavor to teach more successfully. Integration of the interactive whiteboard in the educational system 
enables teachers to manage their class activities according to the ability of their students. Wong et al. 
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(2013) are of the view that the interactive whiteboard helps teachers give clearer explanations as well as 
capture the attention of their students.   

 Interestingly, the interactive whiteboard can be utilized also for more specific needs.  Research 

conducted by Murcia and Sheffield (2010) and Swan and Marshall (2010) indicated that use of the 

�����������	 
��������	 ������	 �	 ������	 ���������	 ������ in mathematics and science.  In these two 
subjects, the interactive teaching style enabled children to control the pace of their learning.  Murshia and 

Sheffield (2010) observed that by using hands-on pedagogical methods, students were exposed visually to 

the concepts being taught. Accordingly, these researchers suggested that the use of graphics on the 
interactive whiteboard would encourage learner participation.  In another study, Drigas and Papanastasiou 

(2014) noted that the interactive whiteboard improved the quality of literacy. They found that combining 

a variety of learning methods helped improve the performance of children in reading and writing. 
 The interactive whiteboard has also been found to help diversify language education pedagogy 

(Kitson, 2011; Kersher, 2010).  A study conducted by Kitson (2011) described how this innovation was 

used by teachers to diversify the model text in English learning to teach students with different levels of 

language proficiency. According to Kersher et al. (2010), use of the interactive whiteboard provides space 
for teachers to focus more on the content of the lesson as well as the appropriateness of the pedagogical 

practice to impart understanding.  This is because the interactive whiteboard can be combined with a 

variety of technologies, thus allowing teachers to manipulate its use. As such, it is not only a time-saver 
for teachers but it also assists in lesson planning using other auxiliary materials (Kersher et al., 2010).  

  

(ii) Facilitates classroom management and administrative tasks 
 

Other than improving the pedagogical aspects of delivery, the interactive whiteboard also supports 

teachers in managing classroom activities such as carrying out course assessments. According to Morgan 
(2010), this technology enables teachers to manage all assessment activities of their students in the 

classroom and record all the data obtained.  In a more recent study, Masoumi (2015) found that teachers 

used this technology to share relevant materials with their counterparts.  This is made possible by the 

Internet facility which is connected to the interactive whiteboard.  Such measures stimulate the 
professional development of teachers. 

 Studies also show that the interactive whiteboard eases administrative work by teachers.  

Management is part of the daily work of teachers and it is fundamental to the effectiveness of teaching 
and learning in the classroom. Among the tasks are the preparation of lesson plans, designing appropriate 

teaching aids and planning classroom activities. Scholars agree that standardized policies in schools 

regarding the use of the interactive whiteboard would serve as a catalyst to exploit this equipment in 
������������	���������	��������������	�����	(Morgan, 2010; Masoumi, 2015). 

 

The drawbacks of using interactive whiteboard in early education 

 
While it cannot be denied that the interactive whiteboard is an innovation that offers numerous benefits, 

one should also consider the negative aspects of its use. Hence, in this study, the second research question 
is: �����	���	���	���
�����	�	���	�����������	
��������	����������	��	���	�������	�������	���	scholars have 

highlighted the adverse effects of integrating the interactive whiteboard in early education (Morgan, 2010; 

Wong et al., 2013). The two major drawbacks of such a move are: (i) it is not child friendly and (ii) pupils 
have limited access to the interactive whiteboard. 

 

5.1.3 Lacks child-friendliness 
 

Some researchers are of the view that it is inappropriate to use the interactive whiteboard in the classroom 

as it could distract children. A study conducted by Wong et al. (2013) found that teachers complained 
about problems arising from its use in the classroom. For example, there was the need to put the 

interactive whiteboard near an electrical socket. This often resulted in the interactive whiteboard being 
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placed in a position that distracted the children.  Moreover, in certain positions, the interactive whiteboard 
position limited the field of view of the children. As a result, they were not able to focus on their lesson 

and learning activities were disrupted.  This is a major concern since children have a relatively short 

attention span (Healy, 2004).  Inattentive learners would result in ineffective participation in learning 

activities. 
 Another issue that is also linked to the position of the interactive whiteboard is its height.  A study 

conducted by Wong et al. (2013) found that when the whiteboard was placed high relative to the child's 

height and physical size, its use became limited. The interactive whiteboard is meant to facilitate 
interactive learning (Karsenti, 2016). However, a relatively short child would not be able to utilize fully 

all the functions of the interactive whiteboard.  

 

5.1.4 Pupils have access to the interactive whiteboard 

 

The development of a child is affected by play and discovery activities (Samuelsson & Carlsson, 2008; 

Hsiao & Chen, 2016).  Having an interactive whiteboard in the preschool classroom provides a space for 

children to enjoy learning while playing (Wong et al., 2013).  However, children's needs may not always 

be met. A study conducted by Morgan (2010) found that excessive teacher control often resulted in 
children having limited access to the interactive whiteboard.  The teachers were afraid that children might 

vandalize the interactive whiteboard, and so they controlled and limited its use. Hence the children were 

denied free access to explore and learn from the interactive whiteboard. Excessive control by the teacher 
also made activities more teacher-centered (Morgan, 2010).  Therefore, if teachers are too cautious, pupils 

will have limited interaction with the interactive whiteboard. This would in turn interfere with their 

learning process. 

 
 

6. Conclusion and Recommendations  

 
This study was aimed at providing an understanding of the impact of the interactive whiteboard on pupils 

and teachers in the preschool classroom. Its benefits and drawbacks were examined.  The information 
gathered for this study was from theoretical and empirical studies conducted in preschools or schools of a 

similar context, mostly in developed countries.  From the literature review, the researchers found that 

there were strong reasons to provide the interactive whiteboard in the preschool classroom. Four benefits 
for children were identified. The interactive whiteboard ��������	����������	��������	�	������	�������	

����������	 ���������	 ��������������	 �������	 �������	 ��	 ���	 ��������	 �����������	 ���	 �������	

collaborative learning.  However, there are also major drawbacks, including the size and positioning of 

the interactive whiteboard in the classroom, and children having limited access to the interactive 
whiteboard.  Although the cost of this technology might be one of the main factors contributing to its 

limited integration in preschools nationwide, investment in this innovative technological tool would pay 

��	��	���	���	����		 �	���	�������	��	���	�����	�����	�	�	�������	����	�������	��	��	�	�����	�����	������	
which the child is exposed to new concepts. Ideally, a multisensory approach to learning should be 

adopted. Nevertheless, more studies need to be carried out in developing countries where limited funds 

and prevailing pedagogical styles might influence the acceptance of an innovation such as the interactive 
whiteboard. 
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Abstract: The purpose of this study is to determine the challenges encountered by KEMAS 

kindergarten teachers when they integrate interactive whiteboards (IWB) in their classroom. 

Besides that, this study also intends to investigate on how teachers overcome the challenges 

that arise on a day-to-day basis.  This is a qualitative study where data were collected through 

semi structured interviews, non-participatory classroom observations, and documents analysis.  

Two kindergarten teachers participated in this study, identified through the purposive 

sampling technique From the analysis, five main themes emerged in relation with the 
challenges faced by the kindergarten teachers when they integrate interactive whiteboard in 

their classroom.  They are (i) lack of technical support, ii) maintenance cost, iii) classroom 

management, iv) technical failure, and v) lack of technological knowledge.  Despite of the 

challenges aroused, the teachers had taken several initiatives to resolve the challenges 

including launching fund colle��������	�
������������	�����	����	������������������	���	�
�

their own family and the community, setting rules enforcement in the classroom, and 

increasing their technological skills and knowledge through self-learning.  

 
Keywords: Interactive whiteboards, IWB, challenges, difficulties, solutions, kindergarten 
teachers, KEMAS kindergarten teachers, Malaysian kindergarten, teaching and learning 

 

 

1. Introduction 

 
There is no doubt that technology has been increasingly and widely used in our education system 
today. Technology such as computers, televisions, tablets, and other instructional media have been 

used at the school to meet the demands of 21st Century education.  Previous studies had proven that 

the use of technology in the teaching and learning process can enhance teaching and learning 

environment (Linder, 2010).  Among others, technology can be used as a way to create hands-on and 
meaningful lesson (Herron, 2010).  Another study also shown technology can be used to restructure 

the classroom to promote the development of higher order thinking skills (Kurt, 2010).  Undeniably, 

technology is one of the essential tools that can be used for effective and permanent learning (Costley, 
2014).  

Aspiring to become a world leading country which promotes an education system that 

actively pursue technologies and innovations that fulfil 21st ����	�� ��	�	������, the Malaysian 

government has taken steps to improve the education system starting from its preschool.  This is 
because children are the most valuab�� ������ ��	� �� �������� ��� ��������� �����	�� �	� ���	� ��	�

��
�		���� �Dahari & Ya, 2011). Advanced education system will inspire creativity and provides 

children with the necessary skills to be able to compete in the modern world (Ministry of Education 
Ma������������� ��!�����������������������	�
"��������������#���������$���������%�����&&'�������

purpose of education in Malaysia is to enable Malaysian to have knowledge, skills and values to 
��	(�(�������������
�����(��������"���)������	���� ���). 
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 Because of that, it is important to ensure high quality education is provided to all Malaysian 
beginning from its preschool programme.  The Malaysian government has taken one more step further 

through its programme by supplying interactive whiteboards to the preschool institutions.  As such, in 

2010, there are 126 interactive whiteboards supplied to 126 KEMAS kindergarten schools in Malaysia 

(KEMAS Annual Report, 2010).  To ensure this programme can be successfully implemented, the 
KEMAS Information and Communication Technology (ICT) Unit has been entrusted to provide 

expertise and responsibilities to monitor the ICT infrastructures at every kindergarten.  This step is 

taken to ensure that all infrastructures can be fully utilized and used optimally by the teachers and the 
students. 

Generally, there are three ministries involved in the Malaysian preschools which are the 

Ministry of Education (MOE), the Ministry of Rural and Regional Development, and the Department 
of National Unity and Integration (Mustafa & Azman, 2013).  Preschool, which include nurseries and 

kindergartens, is an institution that provides early exposure to children before they enroll in the formal 

education system.  Usually, children will start going to kindergarten at the early age of four years old 

until six years old before they enter year one of primary school.  In this study, the chosen 
kindergartens which are supplied with the interactive whiteboards are known as KEMAS.  KEMAS is 

an abbreviation for Kemajuan Masyarakat or Community Development.  They are under the 

responsibility of the Ministry of Rural and Regional Development.  
Specifically, the KEMAS programme started in the 1970 and it is one of the government 

funded pre-schools in Malaysia.  There are about 11,131 of KEMAS kindergarten was built in 

Malaysia on 2014 (KEMAS, 2014).  Interestingly, these numbers keep growing year-by-year in order 

to provide accessible early education to all Malaysian children.  This is from the facts that only 9,533 
kindergartens were built on 2011 and 10,816 kindergartens were built on 2012. The idea of this 

establishment is to give education to children who come from rural and remote areas with low income 

family (Mustafa & Azman, 2013).  National Preschool Curriculum was also enforced to unify the 
early education system in Malaysia.  For that, every preschool institution must have specific and 

standardized syllabus that need to be followed. 

 

 

2. Background of the Study 

 
*��	����(�����"��	�� ��������� ��� ����������� �������(�"������������ ��� �������� �����	��
 ��
The use of it has created a variety of interactive and engaging activity in teaching and learning process 

(Haldane, 2007).  Research done by Smith, Higgins, Wall, and Miller (2005) also suggested that 

interactive whiteboards can have positive effects on both teaching and learning.  Apart from that, 

learning environment has shifted more towards student-centered and has transform th�����	���	���
as an educator.  The interactive whiteboard technology has also replaced the traditional chalkboards 

which enable students to draw, write, move and manipulate the objects on the screen by using their 

hands (Schmid, 2006).  With the use of the Internet on the interactive whiteboard, teachers are able to 
bring the outside world into their classrooms.   

Currently, there are 126 of interactive whiteboards supplied to KEMAS kindergartens by the 

Malaysian government.  The programme has come into its sixth year implementation since its 
establishment in 2010.  Billions of money has been spent by the government to ensure its successful 

implementation.  However, the uses of these interactive whiteboards are still not remarkably noticed 

by the society.  Most of the teachers found that integrating the interactive whiteboard in the teaching 

and learning process has helped them deliver the instruction in a more meaningful way.  The use of 
ICT in the classroom also provides teachers with huge opportunities to enhance their delivery 

instruction and enable greater learner participation in the classroom activities (Hennessy, Deaney, 

Ruthven, & Winterbottom, 2007). 

However, there are teachers who had encountered challenges or difficulties in using the 

interactive whiteboard.  The complexity to deal with the tools and unfamiliar technology are among 
reasons that were found in the previous studies conducted by Karasavvidis (2009).  Similarly, 

previous research studies had confirmed that many teachers tend to encounter problems when they are 

incompetent in the technology knowledge (Mohamed & Khamis, 2014).  For that, the teachers prefer 
to use a traditional approach in teaching such as chalk-and-talk or pencil-paper assessment in their 
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classroom rather than using the interactive whiteboard.  This situation would lead to an issue when the 
teachers prefers to deliver the instruction in lecture-style teaching thus reduced the student-centered 

learning approaches in the classroom (Md. Khambari, Hassett, Thomas, & Wong, 2014). 

Mastering the use of the interactive whiteboard in the classroom has become a new challenge 

for the teachers.  Korkmaz and Cakil (2013) claimed that utilization of technologies might depend on 
various factors including cost, teaching and training, technology physical condition and the superior 

management.  For these reasons, this study was carried out to determine the kinds of challenges faced 

by teachers when they integrate the interactive whiteboard in their classroom.  Besides that, this study 
also intends to investigate how teachers overcome those challenges. 

 

 

3. Research Questions 

 
This study focuses on exploring the challenges faced by teachers when they integrate interactive 

whiteboard in their classroom and how they overcome those challenges.  Specifically, this study aims 
��� �����	� �
���� ���������� ��
����	�� �
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overcome the chall�������
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�������	�������	�������
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4. Methodology 

 

4.1 Participants and Research Context 

  
To ensure that all research participants have prior knowledge in using the interactive whiteboard, the 
purposive sampling technique was used in this study.  This technique was employed because it is 

regarded as one of the effective ways when the researchers need to study about certain cultural 

domain (Tongco, 2007).  A total of two teachers from Tabika KEMAS Anjung Bistari, which is 
located in Shah Alam, are chosen as research participants.  Tabika KEMAS Anjung Bistari is a 

pseudonym given by the researchers in order to prevent research participants from being individually 

recognizable.  This is in line with the study carried out by Kaiser (2009), which stated giving 
pseudonym is considered as one of the ways to protect participants in a qualitative research.  Their 

consent has been obtained through phone calls after the researchers explained about the purpose of the 

study.  The research participants are also regarded as frequent users of the interactive whiteboard in 

their classroom for the teaching and learning sessions. 
The school is located in the developing area and is surrounded by residential area.  It has two 

classes which comprises of five-year-old students and six-year-old students.  Although it has two 

classes, the interactive whiteboard is only installed in the class for the five-year-old students.  But the 
technology is shared among the teachers and students of both classes.  Whenever they use the 

interactive whiteboard, the teachers will either combine their classes or exchange classrooms when 

only one of them needs to use the interactive whiteboard. 

 

4.2 Procedure 

 
This is a qualitative research design where data were collected through semi structured interviews, 

non-participatory classroom observations, and documents analysis.  Data were gathered to investigate 
on the challenges faced by teachers when they integrate interactive whiteboard in their classroom and 

how they overcome those challenges.  The researchers first meet the research participants on 5th April 

2016.  The researchers later visited the school to conduct interviews following the non-participatory 

observation.   The observation, which was videotaped, lasted for approximately four hours starting 

from approximately 8 am until noon.  Each interviews session took approximately around one hour 
�������������	���	���#��$�	����
�������	���������	��������������������
��������
�	%���������&�����
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The meetings with the participants have given opportunities to the researchers to explore on 
how they used interactive whiteboard in the classroom, the kind of activities conducted by the 

teachers, and how they utilize the interactive whiteboard to prepare their lesson plan.  The researchers 

used open-ended questioning technique in order to get an in-depth exploration of a particular topic 

that is useful to the researchers (Charmaz, 2006).  Besides that, the researchers also had the 
�&&�	������ ����	��&� �������	�����	����������� �
�� ����
�	%�� �������� ���� �
�	��'&�	�������� how 

they integrate the interactive whiteboard in the classroom activities.  The data collection was carried 

out on the 3rd, 9th, 10th May and 12th (���#� �)����� 
���� ���*
�	��+%�� ,-../0� �����������
�	����
researchers tend to lost access to conduct data collection if they do not establish rapport with the 

research participants, the researchers had visited the preschool and had casual conversations with the 

teachers before the research started. This had allowed the participants to feel comfortable to share 
their stories and experiences, and allowed the researchers to learn about their views and understand 

them from their perspectives. 

 

 

5. Data Analysis  

 
The systematic grounded theory analysis was adopted to analyze the data gathered in this study.  This 

technique requires the researchers to study all the early data collected, and then sort and synthesize 
them through qualitative coding (Charmaz, 2006).  Firstly, the audio-recorded interviews were 

transcribed by using verbatim technique.  Each of the interview session between the researchers and 

the teachers lasted for about 30 to 60 minutes.  Next, the researchers read and re-read all of the 
transcripts for at least two times as a mean to familiarize themselves with the data (Ary, Jacobs, 

Razavieh, & Sorensen, 2006).   

The data were analyzed by using the open coding method (Strauss & Corbin, 1998).  Then, 

the data were categorized by giving them a short name and the researchers sorting them in the related 
category.  The purpose of adopting this data analysis technique is to look for patterns and trends in the 

data (Northcote, Mildenhall, Marshall, & Swan, 2010).  Several themes were revealed during the 

coding process and they are used to answer the outlined research questions in the forthcoming section.  
In order to protect the identity of research participants, the researchers have given pseudonyms to both 

participants as Sophia and Suzanna.    

 

  

6. Findings  

 

6.1 Challenges Integrating Interactive Whiteboard in the Classroom 

 
)
���������������������
���������	�����������
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faced by KEMAS kindergarten teachers when they integrate interactive whiteboard in their 
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�����

support, (ii) cost maintenance, (iii) classroom management, (iv) technical failure, and (v) lack of 

technological knowledge.   

 

Theme 1: Lack of Technical Support 
From the data analysis, the researchers have found out that the teachers experienced lack of technical 

support from the technical expertise.  When the researchers asked if there is any technical expertise 

came to fix the interactive whiteboard, the research participants commented:   
 

No technician has ever came.  We fixed it ourselves.  We informed them that the interactive 
whiteboard was broken, but no such action was taken.  We have to build our own financial 

support and fix it ourselves.  [Sophia] 

The people (technician) came just to monitor.  Then he said we have to wait.  But, there is no 

action taken to fix the interactive whiteboard until today.  [Suzanna] 
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These interviews excerpts are evidences that technical support is lacking and the teachers 
have to find their own initiatives to overcome this challenge.  Both teachers reported that there is no 

official technical expertise available to solve the issues.  Thus, adequate technical support should 

come along when new technologies are introduced in the classroom. 

 

Theme 2: Cost Maintenance 
The analysis also revealed that teachers are having problems with the high cost of fixing the 

interactive whiteboard when it is not functioning.  According to Sophia, there is no specific allocation 

provided by the administration for the interactive whiteb������� ���	�
���	������ ��� ������ 	���
have to find their own money and resources to fix the interactive whiteboard.  

 
��� ��	���	��� ���	������ ����	� �� ���� ���� 	������ � ��� ���� ���� ������ ���� �� ���

������� ������ 	�� ������ �	� � ���� ���!� ��� ����"� �� this IWB also said that the cost to 

change the bulb itself may cost from RM700 to RM800.  [Sophia] 

 

A broken interactive whiteboard demands a high cost to get it fixed.  Last time, the projector 
������������������	������	���!�������	�����������������pened for the second time in this 

���� �����#�	������	�����		������
�	�����������������#	�����	����	��	����$��	���%������&  

 

This finding is similar with the previous study conducted by Jones and Vincent (2006) who 

suggests that the integration of the interactive whiteboard in the classroom is closely related with the 
significant financial input required to purchase, install and maintain the use of it.  From the above 

excerpts, the teachers required a substantial amount of budget to fix the interactive whiteboard.  This 

situation continues to deteriorate because there is no specific fund allocation provided to help them 

overcome this issue. 

 

Theme 3: Classroom Management  
The teachers also experienced challenges with classroom management in two areas, namely dealing 

��	���	���	��������������� 	�
�����	����	�	����	"��	�	�� ��	���	������	������ ���	���!������
���
��������"� 	����'������ 	�������	���	����������!����"����������	�� 	�� ��	���	������	��������

screen which is touch-sensitive and it may disrupt the learning session. 
 

Since the students know that the screen can be touched, they will keep touching the screen 

even when their friend is doing the exercise on the interactive whiteboard.    [Suzanna] 

 
Besides that, the teachers also claimed they have other workloads to complete and do not have 

enough time to prepare learning materials by using the interactive whiteboard.  They added, a packed 

schedule has been one of the challenges for them to teach everything listed in the curriculum 
especially when technical problems happen. 

 
The time is limited because there will not be enough time to let every student to try the 

activities on the interactive whiteboard.  Sometimes, the lesson got interrupted when the 

computer is suddenly jammed.  [Sophia] 

 

Theme 4: Technical Failure 

 
Another theme that revealed from the analysis is technical failure, be it hardware or software. Both 

research participants reported that there is no official technician who would come to assist them 
whenever they are having problem with the interactive whiteboard.  Suzanna added that she 

sometimes felt discouraged to use the interactive whiteboard when this situation happened.  This is in 
congruent with Erduran and Tataroglu (2009) who concluded that technical problems occur in 

technology integration will discourage teachers from using it. Other studies conducted by Hall and 

Higgins (2005) also highlighted the same findings.  
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Kocak and Gulcu (2013) reported that technical failure including software, material and resource 
deficiency are seen as unpleasant things happening in the classroom.  Technical and installation 

difficulties are also among the major findings related with the interactive whiteboard integration 

(Manny-ikan, Dagan, Tikochinski, & Zorman, 2011).    

 
The screen sensor is not functioning well���(!���������	���!����	�	����	���	������	������

because the program in not available in the computer ... because of that, when we write 

something on the interactive whiteboard it will appear slowly or at the other area and not 

exactly on the surface that we write or touch.  [Sophia] 

 

#	�����������	��	��"�������	���	���	������	�	�����	�������	��
�����!�	�	����)�	�������#�

had to alternatively use the mouse to move the objects on the screen.  [Suzanna] 

 

I have to find the learning materials on my own at my house because we do not have Internet 
connection here.  We do not subscribe to the Internet because we want to reduce the cost.  

[Suzanna] 

 

���	�����������	��	�������������������� ��� ���!�����	��	���	����������	�����*��������

Mercer, Kershner, and Staarman (2010) that emphasized major influencing factor relates on how 
	������ ��� 	�� ��	���	��� ���	������ ��� ��"�!�� �����	� ��� 	�� ��	���	��� ���	�������� ���!�	��

used as a learning tool to assist instructional process.  Thus, it is important to make sure that the 

interactive whiteboard is always in a good condition so that instructional delivery process can be 

conducted swiftly. 

 

Theme 5: Lack of Technological Knowledge 
The last theme that emerged shows that the teachers are lacking technological knowledge especially in 

using the interactive whiteboard.  Insufficient ICT training has made this situation even worse.  Both 

research participants claimed that they only attended one training course and no other professional 
trainings or refresher courses are conducted since then.  Advanced trainings are needed because 

	�����������������������"���	���	������	���������������	�����	����	��"����	��������	�����	���

integration (Higgins, Beuchamp, & Miller, 2007).  Apart from that, the teachers also require a 
significant amount of experience to become technical and pedagogical experts in using the interactive 

whiteboards.  

 
For me, the only training that we had attended was not enough to make us competent in using 
the interactive ���	������ ��	�+	��	������",�!��	��������!��	����������-��	������	��������

introduced ourselves and then we were divided into several groups.  We were given tasks to 

���	�	��!�����"�
�	���!�����"���������	����������!!�������	����	���%������& 

 

Tr�	���!!���#�
��	�!!����	��!�����"��������	�����	����	���	������	�����������������!�	�

of things that I need to learn.  But for now, I still can teach the students but with simple use of 

the interactive whiteboard such as playing video and others.  [Sophia] 

 

These interviews excerpts shown the teachers received inadequate training to incorporate the 
interactive whiteboard in their lesson. From their perspectives, the training is like an introductory 

courses and it is not emphasize on the interactive whiteboard interactivity. In fact, they suggested that 

KEMAS should conduct subsequent training in the future so that the teachers can fully utilize the 
interactive whiteboard in their classroom.    

 

6.2 Ways of Overcoming the Challenges 

 
This section will �������� 	�� ������"�� �!�	�� 	�� 	�� ������ ������� .��	���/� 01��� ��� 23����

kindergarten teachers overcome the challenges that arise when they integrate interactive whiteboard in 
	���� �!������
45� ��
��"� 	�� ����	� 	���� ��� 	�� 	������ ��� +�,� !�������"� �und collections from 

�	���	��� ����	�� ��� "��������� +��,� "		��"� ������	� ���
� 	�� ��

���	�� ���� 	���� ���� ��
�!��� +���,�

setting rules enforcement in the classroom, and (iv) increasing their technological skills and 

knowledge through self-taught. 



 

�

 

�

��

Launching Fund Collection  

 
Several approaches have been taken by the teachers to overcome the problems arise when they 
integrate interactive whiteboard in the teaching and learning process.  The first solution that has been 

identified is teachers will gather fund c�!!�	�������
�	���	���	���"���������6��� $�
�!����'���� 

����	��	��	�	���������!!�	��
�������
�	���	���	���"��������	���!��	�
���������	�����	����

fixing the projector.  The teachers reported:  
  

Like I have said before, I will inform the stu��	�������	�����"�������������	� ��� 	��

Whatsapp group that we are going to make a fund collection.  Or sometimes, I will 
just ask them nicely when I met them at the kindergarten.  [Sophia] 

 

7���!!�������!!�����	���	���	�������	�����"���������	��"���some donation if we do 
not have enough money to pay the maintenance cost.  We will put one big container 

outside the classroom so that they can put the money inside it.  [Suzanna] 

 

 
 

Figure 1��������	���������	����!!�	�
�������
��	���	�������	�����guardians which reads 

0��
���"���(��)�	��5����08���	��� ����(��)�	��5����	����!����� native language. 

 
The action taken by the teachers shown they have received community support which will be 

discussed further in the next section.  Undoubtedly, this initiative somewhat helped them get extra 

money to help them fix the interactive whiteboard. 

 

Getting Support from Own Family and Community 

 
Technically, it is a common situation when teachers are having problem in the classroom that 

integrates technology.  For that, technical support is considered as an influencing factor for successful 
technology integration for teaching and learning process (Mohamed & Khamis, 2014).  Both research 

participants agreed that support from colleagues would be helpful when they encountered problem 

using the interactive whiteboard.  Suzanna added, she even gets help from her husband whenever the 
technical problems h������ �6��� $�
�!�� ��� �������� �!��� 	�� ��	� 	�� ��	���	������	��������

��!����	�������"��
���������"��	����
��	�������������	�������������� 

Besides that, the teachers also share information with their colleagues from other 

kindergartens to deal with the technical failure. This action is possible because according to Sophia, 

they have created Whatsapp group when they attended the training course last time. She commented: 
 

 

 
 



 

�

 

�

��

I used to share problems related with the use of interactive whiteboard with my colleagues.  

For example, there is only one interactive whiteboard in the Shah Alam district and it is 

installed at this kindergarten.  So if I have problems, I will just contact my colleagues to help 
me.  [Sophia] 

 

The warranty for this interactive whiteboard had expired mid of 2014.  After that, I used to 

call my husband to fix it whenever it breaks.  Like last time, my husband had changed the 

��
��	����������	������������%��'����& 

 

���	�	�
�����!!�	�
�������
�	���	���	�������	s and guardian because the cost to fix the 

projector is nearly RM500.  So we had to get help from them to top up the cost with the 

existing fund from this kindergarten.  [Suzanna] 

 

 
 

Figure 2����'������������������"����"�����������	����	���	������	�oard, is the unofficial 

technical support received by the teachers at KEMAS Anjung Bistari.    

 

Setting Rules Enforcement 

 
#�������	���������	�����	��!������	���	��������������'����������	�����!���!��	��
���"�	��

students in the classroom.  She claimed that students will be in their best behavior if the rules were 
enforced when conducting activities using the interactive whiteboard.  She commented: 
 

For example, when I carried out an activity in the classroom, I will set the rules to ensure that 

the classroom is well-managed.  For instance, I will only pick up students with good behavior 

which is when they sit at their place, not making noise and not playing around with their 

friends.  In that way, students will automatically start to behave.  [Suzanna] 

 
From this interview excerpt, the use of interactive whiteboard in the classroom can 

����"� ����	��� �
���	� 	������ �	���	��� ��������� � ����� ������"� ��� ��
�!��� ��	�� ��������

research conducted by Northcote et al. (2010) that stated interactive whiteboard integration 
����������"�����	������!����������!��������������������2��
������1���		������*��"�

(2015) also stated that rules enforcement can help the teachers to achieve the desired goals 

and objective.  Developing good routines and following them is an initiative taken to handle 

	���!������
���#������!��������	�����������	������	��	���!�������
�	��������	��!��	���	���
behavior and indirectly, enhance the learning environment by having a good classroom 

management. 

 

Self-Taught 

 
According to the teachers, both of them agreed that they received insufficient training after attending 
	�� ��	���	������	�������� 	������"�������� ������������		����"� 	�� 	������"�������!�� 	��������

was not enough because they do not get opportunities to explore and familiarize themselves with the 
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�����������	
����������	 ���������	 	 ����	 ���	 ����	 ����	 ����	 ���	 �����	 ��	 ���	 ���������	���������	 �	
integrate interactive whiteboard in the teaching and learning process.  For example, they commented:  

   
I explored a lot by myself.  In fact, I had my laptop installed with the interactive whiteboard 

���
���	
���	���	���������	���	���������	�	����	�	���	��������	���	�	�
	�	���	����	���	

integrate it with the interactive whiteboard in the classroom.    [Suzanna] 

 

During the training, we are only introduced to the available functions embedded in the 
interactive whiteboard, buttons and program installed in it.  For that, I have to refer to the user 

manual book provided to learn more or use it as reference in case I forgot what I had learnt.  

[Suzanna] 

 

Hence, these excerpts show that self-taught is one of the initiatives taken by the teachers to 

increase their existing technological skills and knowledge.  During the interviews, the teachers agreed 
that they can learn more about functions embedded in the interactive whiteboards when they explore it 

by themselves.  

 

  

7. Conclusion and Recommendations 

 
Based on the findings gathered, the KEMAS kindergarten teachers faced several challenges when they 

integrate interactive whiteboard in their classroom.  Lack of technical support and maintenance cost 
are the two prominent challenges found in this study.  Besides that, the difficulties to manage 

���������	 �������	 ��	 ���	 �������	 ���	 �����	 ��	 �	 ���	 ����������	 ���	 ��������	 ������	 	 ����	

though the use of the interactive whiteboard had sparked excitement among students, this has also 
become a challenge as their over-excitement makes them became more difficult to control.  Packed 

schedules and other managerial workloads also prevented the teachers to utilize the interactive 

whiteboards to the fullest. Apart from that, the teachers also faced trouble to troubleshoot the 

problems with interactive whiteboard themselves because of their lack of technical knowledge and 
skills. 

Nevertheless, despite all challenges that they encountered, the teachers do find their own way 

of solutions to overcome the problems.  This situation proved that the teachers have the effort to 
ensure a quality classroom instruction powered by advanced technology.  The teachers are aware that 

toda���	 ��������	 ���	 �������	 ��������	 ���	 ���	 ���	 �	 �����������	 
���������	 ��	 ���	 �������	 ���	

support them in their learning activities.  Thus, this study recommends adequate training and technical 
support to assist teachers in using the interactive whiteboards.  It can be seen clearly that ongoing 

technical support provided is insufficient as for now.  The related parties or the top management 

should be aware that teachers may have different kind of computer literacy and technological skills.  

For that, they should conduct more tailored professional development courses and trainings, and 
supervise the teachers from time to time to ensure that the teaching and learning process are carried 

out efficiently. 
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Abstract: ���	 ��������	 �	 �������	 ��	 3�	 4������	 5��������	 6�������	  3�	 456$�	

generally, offers conceptual ideas to students by using mathematical equations, rather than 

core ideas of physics. Many researchers reported that this way of instruction made students 

memorization of scientific facts, rather than understand its concepts, and they may have no 

motivation to learn physics. According to the mentioned problem, this paper reported a two-

�����	 �����	 �������������	 ����������	 �������	 ���������	 ����	 ���������	 �nderstanding and 

physics motivation, and perceptions toward simulation-based learning in physics of electricity. 

The participants were 32 sophomore students in Department of Physics, Faculty of Education, 

Savannakhet University, Lao PDR. In phase I, they were investigated preconception of 
electricity concepts and their physics motivation using 12 two-tier multiple- choice items and 

25 items of 5-point rating scale, respectively, and it was observed that the preservice physics 

teachers held many misunderstanding about electricity and they had low level of physics 

motivation.  In phase II, they were, then, examined their perceptions toward the use of 

computer simulation for physics learning after interacting in a simulation-based inquiry 

learning activity, and it was examined that they expressed positive perception on the learning, 

where the highest perception scores was on enjoyment (E), perceive of usefulness (PU), 

perceive of satisfaction (PS), perceive learning (PL), Flow (FL), and perceive ease of use 

(PEU), respectively. Moreover, the qualitative results showed that they can interact with 

computer simulation and learn physics concepts of electricity from the activity. The main 

implications of this study is the rethinking of pedagogy used for teaching physics of electricity 
��	 ����	 �	 ��������	 ���	 ����������	 �������	 ���������	 ���������	 ��������������	 ��������	

their physics motivation, and enhancing pedagogical ideas and performance on how to teach 

physics with computer simulation. 

 
Keywords: Teacher education, preservice, physics education, perception, understanding, 

motivation 

 
 

1. Introduction 

 
In present day, technology has profound and lasting impacts in school classrooms as being a powerful 

instructional tool (Srisawasdi, 2015). Researcher, educators, and developers believed that several 

technologies including probeware, computer simulations, software applications, programmable 

instruments, mobile devices, and laptop/notebook computers could be used effectively to impact 
student learning in science subject. As such, digital technologies became effective tools to support 

teaching and learning in today classroom (Vreman-de Olde, 2013; Srisawasdi & Sornkhatha, 2014). 

Recently, computer simulations, which contain visualization and features for representing an authentic 

system or phenomena, have a number of instructional features that has been recognized as a 
pedagogical tool for teaching and learning in science (Blake & Scanlon 2007; Wellington 2004). In 

addition, computer simulations are influential tools which can make unobservable phenomena being 
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������	 �������������	 ���	 ���	 ����	 ������	 ���������	 ���������	 ��������	 ��	 ��������	6����������	
reported that the pedagogical use of computer simulation can help student reducing and eliminating 

alternative- or misconceptions in science, and review and also can improve scientific conceptual 

understanding and advanced mental model of scientific phenomena (Srisawasdi & Kroothkeaw, 2014; 

Suits & Srisawasdi, 2013).  
 In context of Lao PDR country, there is very important for science teaching and learning to use 

innovative learning technology, such as computer simulation, as a potential tool for students learning 

in science. However, science teachers in Lao PDR rarely used computer simulation in their class 
ranking from elementary school to college or university, even it adds several educational values to 

science learning activities. In fact, science teaching in Lao PDR seemed to focus on content 

represented on textbooks and by teachers rather than student-centered learning approach and learning 
science as way of knowing. In term of physics teaching, most of physics teachers in Lao PDR taught 

physics subject in class by emphasizing mathematical equations for explaining physical phenomena 

and lecturing theoretical physics without situational and authentic contexts. In context of teacher 

education program at University of Savannakhet in Lao PDR, preservice physics teachers have not a 
positive perception to study physics because physics is difficult and hard to understand, due to its 

abstraction and complexity by nature. As such, there is a need and call for development of preservice 

�������	���������	��������	����������	��	���������	���	���������	�������	��������	
���	���	���	�	
technology-enhanced learning tool such as computer simulation. In this research, the researchers 

conducted a two-�����	 �����	 ��	 �������������	 ������	 ����������	 �������	 ���������	 ���������	

understanding of electricity and their physics motivation, and also examined their perception toward 

simulation-based learning on electricity at Department of Physics, Faculty of education, Savannakhet 
University, Lao PDR. 

 

 

2. Literature Review 

 
In several decades, computer technology can play important roles in the science classroom and 

laboratory, and one type of computer application in science education is computer simulation or 
simulation. To enhance the learning of scientific phenomena, computer-based modelling tool, such as 

computer simulations, have been used extensively as a visual representation tool to advocate 

presenting dynamic theoretical or simplified models of real world components, phenomena, or 
processes (Srisawasdi et al., 2016). Many instructional qualities of computer simulation are potentially 

useful for promoting conceptual development in science and inducing cognitive dissonance of 

conceptual change (Srisawasdi & Kroothkeaw, 2014; Srisawasdi & Panjaburee, 2015). In science 

education community, computer simulations are promising area for enhancing the development of 
conceptual comprehension and inducing the change of misconceptions in science (Bell, 2012). Recent 

��������	 ���������	 ����	 �������	 ���������	 ���	 �����������	 ������	 ���������	 ������	 �	 ���������	

inquiry instruction in their science classrooms (Higgins & Spitulnik, 2008; Varma et al., 2008). 
Smetana and Bell (2012) pointed out that computer simulation can be effective instructional practices 

in promoting science content knowledge and developing process skills. However, to be most 

effective, computer simulation should be situated in a substantial and flexible framework of 
knowledge of content, pedagogy, and technology.  

 In order for teachers to develop professional teaching performance for successful integration 

of computer simulation, it is important for them to understand what such instructional practices 

involve and consider how they may be of value to teaching and learning. Moreover, positive 
perceptions toward simulation-based learning in science were a necessary for professional 

development of preservice and in-service science teachers. Therefore, the effective use of computer 

����������	 ��7�����	 ���������	 �������	 ����������	 ��	 
���	 ��	 �
	 �	 ������������	 ���	 �	 ���	

curriculum, students, and classroom setting. 
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3. Methods 

 

3.1 Participants 

 
The participants in this study were 32 sophomores preservice physics teachers at Department of 
Physics, Faculty of Education, Savannakhet University, Lao PDR. In phase I, they were recruited to 

explore physics conceptual understanding of electricity and their motivation to learn physics in the 

first semester of academic year 2015. After, they were, in phase II, recruited to interact with a physics 

lesson of simulation-based learning of electricity, and examined their perceptions toward the 
simulation-based learning experience in another semester later.  

 

3.2 Research Instruments 

 
In ph���	��	���	�����������	�����	�	�%����	�������	������	�	������	����������	�������	���������	

conceptual understanding of electricity and their physics motivation. As such, the researchers used 12 

of two-tier multiple-choice items measured physics conceptual understanding of electricity, including 

(i) electric circuit, (ii) current law in series circuit (iii) current law in parallel circuit, (iv) voltage law 
��	������	��������	  �$	������	��
	��	��������	��������	���	 ��$	,����	��
�	��	����	�	���������te their 

physics motivation, 25 items of 5-point rating scale questionnaire measured intrinsic motivation (IM), 

career motivation (CM), self-efficacy (SEC), self-determination (SDT), and grade motivation (GM). 
In phase II, 21 items of 5-point rating scale questionnaire measured perceived learning (PL), flow 

(FL), enjoyment (E), perceived ease of use (PEU), perceive of usefulness (PU), and perceive of 

satisfaction (PS).   

 

3.3 Data Collection and Analysis 

 
��	����	�	�%����	���	����������	�������	��������� conceptual understanding of electricity and their 

physics motivation in the phase I, they were administered the 12 two-tier multiple-choice conceptual 
understanding test and the 25 items of physics motivation questionnaire for 60 and 15 minutes, 

respectively. For the multiple-choice test, each two-tier item was scored by 1 point and total score was 

#!	 ������	 ���	 ���������	 ��������	 
���	 ����������	 ��	 ���7�����	 ���	 ����������	 �	 ���	 �������	
score. For exploring their physics motivation, the questionnaire classified into five motivational 

constructs and total score for all motivational constructs was 125 points, 25 points each construct. 

Their responses to the questionnaire were calculated into mean and standard deviation. In phase II, the 

preservice teachers were administered the 21 items of perception questionnaire for 15 minutes after 
their interaction with a lesson of simulation-based physics learning of electricity in 60 minutes. The 

perception questionnaire classified into six perceptual constructs, and total score for all perceptual 

constructs was 105 points. To analyze their perception scores, percentage was used to indicate their 
perceptual status after interacting with the simulation-based physics learning. Figure 1 shows a pilot 

implementation of simulation-based physics learning of electricity. Moreover, the preservice physics 

teacher was assigned to interact with simulation in dyads and each dyad was assigned to interact and 

collect data into an experimental work sheet. 
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Figure 1. Illustrations of simulation-based learning activity: teacher introduced how to learn physics 

of electricity with simulation (Left) and preservice physics teachers interacted to collect experimental 
data with the simulation (Right) 

 

4. Results 

 

In this section, the researchers present the results into two phases. The results of phase I study 

���������	 �������	 ������	 �	 ���	 ����������	 �������	 ���������	 ���������	 �������������	 �	

electricity and their physics motivation. Another, the evaluation of the preservice physics 

���������	����������	�
���	���������-based physics learning of electricity in phase II was 

reported in this section. 

 

4.1 Phase I: Conceptual Understanding of Electricity and Physics Motivation 
 

4.1.1 Conceptual Understanding of Electric Current 
 

8�����	!	������	���	����������	�	���	����������	�������	���������	���������	�������������	

scores classified into misunderstanding and scientific understanding on six concepts, i.e. C1- 

electric circuit, C2-current law in series circuit, C3-current law in parallel circuit, C4-voltage 

law in series circuit, C5-voltage law in parallel circuit, and C6-,����	��
.  
 

 
 

Figure 2. Percentages of mean score of conceptual understanding 
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In Figure 2, the highest percentage of misunderstanding was relied on C1(82.81%), 
C4(80.21%), C3(78.13%), C2(75.00%), C5 and C6 (59.38% both), respectively. In addition, the 

percentage of misunderstanding on all concepts indicated that the preservice physics teachers hold 

unscientific conceptions or understanding on physics of electricity in school science level. 
 
4.1.2 Physics Motivation 

 

Figure 3 displays the percentage of ���	 ����������	 �������	 ���������	 physics motivation scores 

classified into five motivational constructs, i.e. intrinsic motivation (IM), career motivation (CM), 

self-efficacy (SEC), self-determination (SDT), and grade motivation (GM).  

 

 
Figure 3. Mean score of	5-point rating scale physics motivation 

 

For the results of physics motivation displayed in Figure 3, the highest score was relied on CM 

(82.13%), GM (78.00%), IM (77.13%), SDT (68.50%), and SEC (59.75%), respectively. The Figure 3 
reveals a different level of motivation on each motivational constructs. This indicated that the 

preservice physics teachers had a high level of extrinsic motivation, i.e. CM and GM, and a middle 

level of intrinsic motivation, i.e. IM, SDT, and SEC, to learn physics.  
 

4.2 Phase II: Perceptions toward the Learning Experience of Simulation-based Learning in 

Physics and Performance to Learn with Simulation 

 

4.2.1 Perceptions toward Simulation-based Learning 

 
�	��������	���	����������	�������	���������	����������	�
���	���������-based physics learning of 
electricity, six perceptual constructs have been used to frame their perceptions. Figure 4 shows the 

percentage of their perceptions on perceived learning (PL), flow (FL), enjoyment (E), perceived ease 

of use (PEU), perceive of usefulness (PU), and perceive of satisfaction (PS).  
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 In Figure 4, the highest percentage score of their perceptions were relied on E (87.92%), PU 

(86.67%), PS (84.17%), PL (84.06%), FL (77.25%), and PEU (75.00%), respectively. The Figure 4 
allows to see a positive trend of their perceptions on each perceptual constructs. This indicated that 

the preservice physics teachers had a high level of perceptions towards simulation-based learning in 

physics of electricity. 

 

4.2.2 Performance to Learn with Simulation  

 
During they interacted with simulation, each dyad received an experimental work sheet and was 

assigned to complete the work sheet within 60 minutes. To explore their learning performance with 
simulation, the researchers analyzed and interpreted their worksheet and found that most of them are 

able to interact and then extracted scientific understanding of electricity from the simulation. 

However, a few of them still encountered with difficulty to learn with the simulation. Figure 5 
illustrates examples of th�	 ����������	 �������	 ���������	 �%����������	 ����	 �����	 �������	 ���	 ���	

interaction with simulation.   

 

        
 

Figure 5�	'�	�����������	�	����������	�������	���������	�%����������	����	�����+	��	�%�����	�	�	

wrong answer (Left) and a correct answer (Right) obtained from the simulation-based learning 
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5. The Design of Simulation-based Guided Inquiry Learning for Physics of Electricity 

 
��	 ����	 �	 �������	 ���	 ����������	 �������	 ���������	 ���������	 �������������	 �	 �����������	 ���	
promote their motivation towards physics, the researchers propose a learning design of simulation-

based guided inquiry on physics of electricity. Figure 6 illustrates a representative diagram of the 

learning design regarding a harmonization of conceptual physics of electricity, computer-simulated 

experimentation or simulation, and a pedagogic approach of guided inquiry.    
 

 

 
 

 

 
 

 

 

 
 

 

 
Figure 6. A learning model of simulation-based guided inquiry on electricity 

 

In this proposed learning design, ���	�����������	���	�	�����	����������	�������	���������	

active conceptual learning in the concepts of electricity by visualizing the abstract and complicated 
physics phenomena, and also encourage them to participate with simulation through way of inquiry 

learning for improving their physics motivation. This learning design begins with an open-ended 

driving question targeted to alternative conceptions commonly found in conceptual physics of 
electricity. To assist the process of hypothesis generation addressed the driving question, essential 

scientific backgrounds or information are provided to learners. Then, a series of testable hypotheses 

are presented to them activating their prior experience and supporting a conceptual connection 
between preconception and the new-coming information. To create a space for their thinking, they 

are required to perform designing of an investigative experiment with simulation, analyzing the 

data, communicating results of experiment, and drawing a conclusion based on evidence for testing 

of their own selected hypotheses (see Table 1.) 
 

 

6. Conclusion and Future Work  

 
This two-�����	�����	�����������	�������	������	�	3�	456	����������	�������	���������	���������	

understanding of electricity, physics motivation, and perceptions toward simulation-based learning 

with simulation. The results suggested that the preservice physics teachers held many 

misunderstanding or unscientific conceptions on electric circuit, current law in series and parallel 
��������	������	��
	��	������	���	��������	��������	���	,����	��
�	���	��������	����	���������	����	����	

had low level of intrinsic motivation, career motivation, self-efficacy, self-determination, and grade 

motivation. Due to interacting with new experience of simulation-based learning, they expressed 
positive perception on the perceptual constructs of perceived learning, flow of experience, enjoyment, 

perceived ease of use, perceived usefulness, and perceived satisfaction. According to the results, the 

main implications of this study is the rethinking of pedagogy used for teaching physics of electricity 
in order to improving t��	����������	�������	 ���������	 ���������	�������������	���	 ��������	 �����	

physics motivation. As such, a learning design of simulation-based guided inquiry approach would be 
implement in a physics coursework for Lao PDR preservice physics teachers. The future work is to 

develop a module of the approach and then implement into a real context of coursework in Lao PDR. 
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Table 1. Components of simulation-based guided inquiry learning on electricity 

 
Components of simulation-

based 
guided inquiry learning 

Examples of learning process Examples of learning activity 

Pre-lab 

Open-ended 

inquiry question 

Teacher provides an open-ended 

inquiry question: If we have two 

lamps (A and B) on a parallel 
circuit, and the lamp A is lost, 

what would happen to another 

lamp? Explain. 
 

Scientific 

background/ 
information 

Teacher induces collaborative 

discussion toward the definitions 
and pictorial diagram of 

electricity. 

 

Lab 
practice 

Procedure/design Teacher presents a series of 
hypotheses, the simulation, and 

then introduce the experimental 

procedure to students. Moreover, 

teacher also explains what kinds 
of the experimental data that the 

students should collect from the 

simulation.  
Data and result 

analysis 

After the interacting with 

simulation, students make a 

decision to analyze obtained 

experimental data from their own 
design and interpret it into results 

 

Post-lab 

Result 

communication 

Students have to select the way to 

present, communicate, and 

discuss the meaning of data and 
experimental results to others 

 
Conclusion Students have to collaboratively 

make a relationship between each 
group results and then draw it into 

a conclusion as the best answer to 

the provided inquiry question 
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Abstract: In a country with linguistic diversity, academic instruction may occur in a language 

in which learners and instructors lack fluency. In such a situation, learners may struggle to 

answer problems posed by instructors not because they lack the requisite technical skills, but 

because they are unable to precisely comprehend what is being asked. In this work-in-progress 

paper, we demonstrate a semi-automated technique to translate a specific category of 

problems in the undergraduate Computer Science curriculum (the construction of 
deterministic finite automata) into multiple languages. We show how a corpus of problems 

(specified in a recently proposed mathematical representation) can be extended in two ways. 

First, new languages can be targeted by manually translating elements of this mathematical 

representation into each new language. This is a one-time effort per target language. Second, 

new problems can be added to the corpus in the mathematical representation at any time, and 

these are translated into all target languages automatically. We are currently evaluating our 

technique with English (the language of instruction at our institution) as well as Kannada and 

Hindi (a majority of our instructors and learners are fluent in at least one of these), and we 

describe the results of a small-scale (N = 38) study which shows promising results. 

 
Keywords: Language translation, Computer Science education, Deterministic Finite 

Automata (DFA). 

 

 

1. Introduction and Related Work 

 
English has emerged as the lingua franca in technical domains such as engineering (Riemer, 2002). In 
an increasingly global work environment, a premium is placed on graduates with strong English 

communication skills, and fluency in this language can result in a competitive advantage (Kapur and 

Ramamurti, 2001). It is therefore common for technical educational institutions around the world to 
use English as a medium of instruction, and successful students require proficiency in English 

(Rauchas et. al, 2006; Qian and Lehman, 2016). In a linguistically diverse country such as India, a 

substantial fraction of people are not native English speakers1, and poor educational standards mean 

that command over English is weak even for those with formal training in the language. As a result, 
instructors and learners may be compelled to communicate in a language in which neither group is 

(�����	� .�������)��������*�����������--�����������--����� �����/�����������������������������������

role in making knowledge available ��� ��((������ ����������� ������0� 
1�������� ���2�	� 3��������
������������ ������� ��-�������� (��� ����� �������� (�������� ��� +����4�� ����� /-�$���� $���������

�4����+��0� ��� �� (�-������ ��������� ����� +���(��� ��������� ���� ���������� ����� ��� ������ ���� -������

hurdles: (1) parsing English, and (2) understanding technical concepts. Learners who cannot cross the 
first of these two barriers often have no chance to demonstrate their technical understanding. For 

pedagogical purposes, it may therefore make sense to provide learner�������/���������������0��������

form of translation tools to help them cross former barrier and hone their technical skills, and then 

gradually withdraw such tools. 

 Machine Translation (MT) has made rapid advances over the past few years, with translations 
to and from English receiving the bulk of attention. Existing techniques appear to perform well with 

�����������������������������������������������������������
1 In India, the census of 2001 recorded 29 Indian languages with more than 1 million native speakers 

each, but less than 0.25 million native English speakers. 
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simple sentences, and translations between linguistically proximate languages. For technical content, 
Chen et. al (2016) examined the quality of Google Translate on English-language medical educational 

-�������������(����������/������$���������(������������������������������������������������������������

��,������������������� ��4���� �����-�������0�������������-���������(��������������(��-���%!������

the target language was Chinese, but not when it was Spanish. 
 In this paper, we consider problems from the undergraduate Computer Science curriculum 

that ask learners to create deterministic finite automata (DFA) that accept a particular set of strings. 

As an example, consider the following problem: Construct a DFA for the regular language L 
consisting of the set of all binary strings w that start with 5��� and end with 5��	� !��� ���,���

minimum-state DFA for this problem is shown in Figure 1. 

 

 

Figure 1. A DFA for the given language L. 

  

 
Figure 2. The Google translation of two DFA construction problems from English to Hindi. The 

simpler example (top) is translated accurately, whereas the translation for the more complex example 

(bottom) is almost wholly meaningless. 

  
In order to solve such a problem, it is crucial for learners to parse the italicized description 

unambiguously. This sentence is easy enough for Google Translate to generate accurate Hindi (Figure 

2, top). In contrast, consider a more complex problem: Construct a DFA accepting all binary strings w 
such that w has at least as many occurrences of 
�����as 
����2. If a learner uses Google Translate 

to convert this into Hindi (Figure 2, bottom), the result is impossible to comprehend. For example, the 

���-�/�����������0���(�������������-+����(� ��-����������������������+�������� ��������������� �����������

into �������� ����  ����� ����� (��� /���������0	� 6��� ����� ��� ����� ������ ��� ��� ��-��������� �� ��-���� ����

accurate method for translating DFA construction problems into several languages. Instead of 

translating from English, our technique relies on a mathematical representation of DFA problems that 

has recently been proposed (Shenoy et. al, 2016). The remainder of this paper is organized as follows. 

In Section 2, we review this representation for DFA construction problems and explain how problems 
can be easily translated from this representation into other languages. Next, we present results of a 

small-scale pilot study to assess the effectiveness of providing translations for learners in Section 3. 

Finally, we discuss classroom applications and limitations of this approach in Section 4, together with 

our plans for future work. 

 

�����������������������������������������������������������
2 This problem was adapted from the Graduate Aptitude Test in Engineering (Computer Science), 2014. 

This high-stakes test is taken annually by approximately one million students in India. 
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2. Representation and Translation of DFA Construction Problems 

 
Shenoy et. al (2016) describe a tree-representation of DFA construction problems. Internal nodes of 
this type of tree correspond to functions, and leaves refer to the input string, constants, etc. The root of 

this tree is a Boolean-valued function. As an example, Figure 3 shows this mathematical form of the 

DFA construction problem for the language L defined in Section 1. 

The set of functions is rich enough to represent most of the DFA construction problems found 
in popular textbooks for the relevant undergraduate Computer Science course, and a corpus of 17,537 

such problems has been automatically generated (Shenoy et. al, 2016). Each such problem is persisted 

as a file in JSON (JavaScript Object Notation) format, which captures the hierarchical tree-structure. 

 
 

Figure 3. The DFA construction problem for the language L represented mathematically. 

 

Each of the functions in the mathematical representation above leads to a simple translation rule 

in every target language. For example, beginsWith(w, x����������������/w begins with x0�����������	�.��

Hindi, the translation has a slightly different structu��7�/w x ����������	��
0	�.������������and(x, y) has the 

��-�� ���������� ���+������������ 
/x and y0�� ���� ����� 
/x �� y0�	�!����� ���� �+������� (��������� �����

need to be translated (additional functions can always be added to enhance the expressiveness of the 

problems), so the one-time effort to translate from the tree representation to any new language is 
-������+��	�3������������������������������-�������-�����������+��-�����+����������������/���-����0�

that can vary from individual functions to whole sub-trees. We are particularly interested in this 

capability, because several of our instructors and learners are (at least) bilingual, and constructions 
that are somewhat ambiguous to them in one language may be clearer in another. 

For rapid translation, our implementation persists the rules for translating functions in a locally 

stored JSON file (one for each target language). For each new target language, it is only necessary for 
users to download this small, language-specific JSON file and update the list of supported languages. 

 

 

3. Experimental Evaluation 

 
In order to assess the benefit of such translations, we performed a small-scale pilot study with N = 38 
undergraduate volunteers (18 male, 20 female; all were fluent in Kannada but English fluency varied). 

 

Table 1: Three regular languages for which learners were asked to classify strings.  

Language Binary strings w ���������8 Kannada translation 
 (English transliteration) 

Strings to 
classify 

L1 w ������������5�����������

�����5�� 

w 5��������������4���+����������4��w 

5�������������������+����� 

001, 010, 011, 

100 

L2 w ��������������������������

and w����������������������� 

w ������5��-�����������-������+���+�$��

mattu w vina udda 4 kintha kadime ira 

baradu 

111, 1111, 

0111, 010101 
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Language Binary strings w ���������8 Kannada translation 

 (English transliteration) 

Strings to 

classify 

L3 w has an equal number of 

���������������w�������������

at most 5 

w ������5���-�����5�������-+��4���4��

enike samavaagirabeku mattu w vina udda 

5 kintha hecchu ira baradu 

empty string, 

01, 1100, 

011100 

 

3��� 4���������� ���� ��$��� ���� ������������ /!������ �(� ��-��������0� ������� ��� ���� ������
semester. Based on self-reported grades in this course, the volunteers were split into four groups of 

approximately equal size so that each group had nearly the same distribution of A, B and C grades in 

this course. Next, each volunteer was asked to indicate which of a given set of four strings belonged 
to each of the given languages, as shown in Table 1. The 9 volunteers in group A were given only 

English descriptions for each language. The 10 volunteers in group B were additionally given 

Kannada descriptions for languages L1 and L2, the 9 volunteers in group C were given additional 

Kannada descriptions for languages L1 and L3, and the 10 volunteers in group D were given additional 
Kannada descriptions for all languages. Thus, for each language, some volunteers had only the 

���������������������������4��������������+����������������*�����������	������4�������������������

were evaluated by assigning a score of 1 for each correctly classified string. Thus, a volunteer could 
obtain a maximum score of 4 for each language. The scores obtained are listed in Table 2. 

 

Table 2: Scores obtained by volunteers on the three languages.  

Language English-only text English + Kannada text 

L1 Average score: 2.89 

Standard deviation: 1.17 
Count: 9 

Average score: 3.72 

Standard deviation: 0.53 
Count: 29 

L2 Average score: 2.72 

Standard deviation: 0.83 

Count: 18 

Average score: 2.85 

Standard deviation: 0.81 

Count: 20 

L3 Average score: 3.11 

Standard deviation: 1.39 

Count: 19 

Average score: 3.05 

Standard deviation: 1.27 

Count: 19 

 
We note that the English-only and English + Kannada groups both scored lowest on language 

L2. The English-only group performed better on language L3 than L1, but this difference is not 

statistically significant (p � 0.66). In contrast, the English + Kannada group performed much better on 

language L1 than L3 (p � 0.04). This initial finding suggests that the benefit of additional translations 

may depend on the problem being solved. 

 There is no significant difference in scores between the English-only and English + Kannada 

groups for languages L2 and L3, but for language L1 the result is marginally significant (p � 0.067). We 

were somewhat surprised by this, so we analyzed the results more carefully for individual strings. 
Notice that strings in language L1 satisfy the disjunction of two conditions (w ������������5������w 

����� ����� 5���	� !��� ������� 5���� �����(���� +���� ������ ������������ ���� �����(���� +������� ��� ����

language. For the English-only group, 6 out of 9 volunteers answered this question correctly. In 
contrast, 28 out of 29 volunteers answered this question correctly in the English + Kannada group, a 

statistically significant difference (p � 0.03). This finding suggests that the availability of translations 
(��� �������� ������ 
/��0� ��� ����� ������ -��� +�� -���� �-�������� ����� ���������� ������������	� !�����

findings need to be investigated more carefully, however. 

 &��-�$������(������+���4��������������������/�-����������0��������+�����������������������

L3 ������ ����������������,������-+���
9������(����� ���������������� ������� 9���������� ��� ���-����:	�

Based on our experience, we know that learners often find it difficult to reason correctly about the 
�-���� �������� ���� ��� ���������9��� ����� ������������ /�-���� ������0� ����� *������� 
��� ���� ������

language) would not provide learners much help. Our results bear this out: 14 out of 19 volunteers in 

the English-only group answered this question correctly, whereas 12 out of 19 volunteers answered it 

correctly in the English + Kannada group (p � 0.45). 



 

�

 

�
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4. Discussion and Future Work 

 
We are presently exploring ways in which to present translations to instructors and learners. As stated 

in Section 2, it is possible for our system to perform piecemeal translations. Our initial findings 

presented in Section 3 suggest that learners may find it helpful to view the entire question in the 
language of instruction (English, in our cas��� ���� ��,����� ������������� ����� (��� �������� /����$�0�

portions of the question. Instructors, too, may find this facility useful in a computer-based 

examination environment. Here, translations can be made available to learners for a small penalty to 
ensure that they attempt to understand problems as originally presented, but do not get entirely stuck 

merely because they are struggling with the language. 

Our automated translations are fairly rudimentary, and certain problems in our mathematical 
representation are poorly translated. For example, a tree whose root and several immediate 

descendants are or() functions represents a disjunction of several sub-properties. A human may 

translate this as: strings satisfying at least one of the properties P1, P2��8��Pn. Our translation will be 

more cumbersome with several nested parentheses that are unnecessary in this case, but are required 
to specify precedence in the presence of other functions such as and(). Our system would produce a 

translation of this form: strings that satisfy ((P1) or (P2 or P3������
8�	�6�������������������4����4������

that learners find this form extremely difficult to follow. Therefore, we are considering ways to 
implement new types of translation rules that apply at a larger granularity than individual functions. In 

our example above, such a new rule would apply to the entire sub-structure of or() functions below 

the root of the tree. 

We are also investigating ways in which our approach can extend to other problem domains 
(not just DFA construction problems). Note that our only requirement is to map a representative 

collection of domain problems to a suitably rich mathematical representation. From this 

representation, the same approach as ours can be used to translate problems into other natural 
languages. We believe that it may be possible to specify problems from other introductory courses in 

Computer Science in this way, and we are specifically examining CS1 and CS2 courses. 
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Abstract: In this digital era, Information and Communication Technology (ICT) has allowed 

students to design learning at their own pace. For that reason, this study aims to explore the 

relationship between ICT utilization and motivation, mastery and subjective norm for self-

paced learning among undergraduate students. This research was carried out using the 
quantitative approach. There were 60 undergraduate students who participated in the survey. 

Findings from this study show a significant positive correlation between ICT utilization and 

motivation (r = .27), mastery (r = .36) and subjective norm (r = .34) for self-paced learning 

among undergraduates. Findings suggest that mastery followed by subjective norm and 

motivation need to be emphasized in tertiary education to maximize the impact of ICT on 

�������������(-paced learning. 

 

Keywords: Self-paced learning, ICT utilization, motivation, mastery, subjective norm 
 
 

1. Introduction 

 
Self-paced learning is the student autonomy to decide on the timing and speed of content delivery 

(Magill, 2008). Learning could be more valuable when the students learn at their own pace and 

abilities rather than a pace that is determined for them. Learning is effective if the student is able to 
self-guide his study time (Tullis & Benjamin, 2011) and effective learners have the ability to manage 

and pace their own learning (Finley, Tullis, & Benjamin, 2009). Studies found that the learners' 

autonomy to decide on the subjects to study and re-study has positive effects on learning (Benjamin & 
Bird, 2006; Toppino, Cohen, Davis, & Moors, 2009) and it makes learning a personalized experience 

that is effective for individuals (Edgar, 2012). Self-paced learning enables the students to enjoy 

greater personalization of their learning experience with the autonomy to explore and pursue subjects 
of their interest (Ministry of Education, 2012). With the establishment of online resources, students 

can access materials on-demand to enable self-paced learning.  

ICT is no longer perceived as novelty but it is being observed as a standard feature in the 

learning process (Moses, Tey, Cheah, Teo, & Wong, 2014). Self-paced learning using ICT allows the 
student to have learning flexibility from anywhere at any given time at own convenience. ICT 

utilization refers to processing and sharing of information using any forms of technology tools for 

communication (Apagu, & Wakili, 2015). Studies on student adoption of technology have found that 
����������������������(� ���� ����������������������(� ����������������-������������� ��������������� ���

adopt these tools for learning (Lai & Gu, 2011; Clark, Logan, Luckin, Mee, & Oliver, 2009; Davis, 

1989).                  

Successful learning requires students to be motivated. Motivation is one of the predicators of 

���������� ��������� ����-���4����� ��������� ���� ��$���� ��� �����4�� ������� ��4�����(� �������� 
 ������'B�
Mezei, 2008). Motivat������(�������/�����������������������+���4����0�
 ������'�����������������������

��� ������������������� �����-�$������ ������������� ��������-������0	�&��������������� �������-���4�������

self-paced learning might be ineffective. Hashemyolia, Asmuni, Daud, Ayub, and Shah (2014) viewed 

that motivation is one of the key factor that contributes to use ICT for learning. Previous studies found 



 

�

 

�
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a positive correlation between motivation and ICT usage for learning among students (Shonfeld & 
Aharoni, 2015; Hassanzadeh, Gholami, Allahyar, & Noordin, 2012). They concluded that the higher 

������-���4��������������������������������(����������������.�!������������������	 

There is a need to prepare learners for participation in an information society because 

knowledge is the most crucial resource for social and economic development in the future 
(Hakkarainen, Ilomaki, Lipponen, Muukkonen, & Rahikainen, 2000). ICT skills are necessary in to 

solve increasingly complex problems in a variety of knowledge-rich domains, participate in 

knowledge work and engage in various networked activities. Mastery can be inferred from evident 
performance on a set of items or tasks related to a particular concept, skill, or subject (Thomas & Eric, 

2014). Mastery or competence skills are significantly important for the good utilization of ICT for 

learning purpose (Vidanagama, 2016; Priyangika & Jayasundara, 2013; Saba, 2013). Students are able 
to learn according to their capabilities using ICT in higher education institutions (Edgar, 2012 & 

Hakkarainen et al., 2000). Tasir, Abour, Halim, and Harun (2012) found that mastery of ICT skills 

had a high positive correlation with ICT usage. They also concluded that 56% of the actual use of ICT 

can be explained through ICT competence. Another similar study conducted by Buabeng-Andoh 
(2012) also showed positive correlation between ICT competence and ICT usage. 

3������� ���-���� ����� ������ ��� �-�������� ����� ��� ���� ���������� ������������ ��������� ��� ����

subjective norm. Ajzen and Fishbein (1975) defined subjective no�-� ��� �� ��������� ����������� �����
most people who are important to them think they should or should not perform the behavior in 

question. People will generally intend to perform a behavior when they have a positive attitude toward 

it and when they believe that important individuals think they should do so (Ajzen, 1988; Huang, 

Davison, & Gu, 2008). A meta-analysis by Schepers and Wetzels (2007) reported a correlation 
between subjective norms and ICT behavioral intention. If a student thinks the family and friends 

accept and appreciate him engaging in e-Learning, he is more likely to enact it (Schepers & Wetzels, 

2007).  

 

 

2. Purpose of the study 
 

This study aims to explore the relationship between ICT utilization and motivation, mastery and 
subjective norm for self-paced learning among undergraduate students. The following hypotheses 

were formulated based on the literature review: 

 
H1: There is a significant relationship between ICT utilization and motivation. 

Ho: There is no significant relationship between ICT utilization and motivation. 

 
H2: There is a significant relationship between ICT utilization and mastery. 

Ho: There is no significant relationship between ICT utilization and mastery. 

 

H3: There is a significant relationship between ICT utilization and subjective norm. 
Ho: There is no significant relationship between ICT utilization and subjective norm. 

 

 

3. Methodology 

 

3.1 Participants 

 
The sample of this study consists of 60 undergraduate students from a private university in peninsula 

Malaysia. Purposive sampling method was used as basis for selecting the sample to represent the 

undergraduates studying in a private university. Purposive sampling is used to focus on people of 

specific characteristics who will be able to assist in the study (Creswell & Clark, 2011).  
The breakdown of undergraduates according to their respective gender is 23 males and 37 

females (Table 1). Thus, majority of the undergraduates involved in this study were females (61.7%) 

compared to males (38.3%).  
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Table 1: Distribution of Participants by Gender 
 

Gender Frequency Percentage (%) 

Male 23 38.3 

Female 37 61.7 

Total 60 100 

 

Table 2 provides a summary of the �������������������	�!��������(� ���� ������������4������

from 19 to 23 years old. The mean age of the participants is 20.50 with a standard deviation of 1.32. 

 
Table 2: Distribution of Participants by Age 

 

Age  Frequency Percentage (%) 

19 13 21.7 

20 26 43.3 

21 8 13.3 

22 4 6.7 

23 9 15 

Total 60 100 

 

3.2 Instrumentation 
 

The questionnaire consisted of two parts: Section 1 gathers demographic information of the students 

����#���������(�����������������������-������������������(��-��������������������������(�.�!�(������(-

paced learning. The students were required to answer the survey using the five point Likert scale. The 
Likert scale ranged from strongly disagree (1), disagree (2), neutral (3), agree (4) to strongly agree (5).   

The questionnaire consists of ICT utilization (7 items), motivation (7 items), mastery (12 

items), and subjective norm (6 items). ICT utilization and mastery items were adopted from Albirini 
(2006), and subjective norm scale was adopted from Venkatesh, Morris, Davis, and Davis (2003). 

Permissions were sought from the authors to adopt and modify the items. The changes made were to 

some words and phrases so that the items suit the investigation. However, the scale for motivation 
was formulated by the researchers based on literature review due to the deficiency of relevant scale 

for this study.  

A panel of experts in education technology field reviewed the questionnaire for its face 

validity and content validity. The experts examined the items and provided constructive comments on 

the items that can actually measure the intended measure. Based on their expert feedback, some of the 

items were further revised and removed from the questionnaire owing to their unclear and ambiguous 

nature. This was done to avoid confusion among the participants and the questionnaire was revised to 

be more comprehensible by the participants who were from an undergraduate background.  

In this study, 65 questionnaires were manually administrated to the undergraduates. Out of the 

65 questionnaires, 60 questionnaires were obtained with complete data. The reliability of the complete 

instrument was analyzed using Cronbach Alpha to determine the internal consistency coefficient of 
this study as it is used widely by researchers (Hair, Black, Babin, Anderson, & Tatham, 2006). The 

reliability value derived for each scale is presented in Tab���A	�!�������+������3��������((�������(���

this study ranges from .763 to .903. As a result, this questionnaire had a very good internal 
consistency as every alpha level of the scale was higher than .70 (Pallant, 2006). 

 

Table 3: Instrument Reliability 

 

Scales Number of Items ����+������3���� 

ICT Utilization 7 .763 

Motivation  7 .853 

Mastery  12 .903 

Subjective Norm  6 .808 
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4. Results and Discussion 

 

4.1 ICT Utilization for Self-Paced Learning 

 
Respondents were asked on their amount of time spent using ICT for self-paced learning. Table 4 
shows the distribution of the respondents on ICT usage for self-paced learning per day. A large 

number of students (46.7%) reported that they use ICT for self-paced learning for more than 30 

minutes a day but less than two hours. Some students (30%) spent more than two hours to four hours 

in self-paced learning using ICT. Nonetheless, a few students (5%) spent more than four hours to six 
hours whereas others (6.7%) spent more than six hours in using ICT for self-paced learning. The data 

finding also showed that some students (11.7%) seldom engage in using ICT for self-paced learning.  

 
Table 4: Distribution of Participants According to Amount of Time Spent for Self-paced Learning 

using ICT Per Day 

 

Amount of Time Spent for Self-paced Learning using ICT Frequency Percentage (%) 

Seldom 7 11.7 

>30 minutes < 2 Hours 28 46.7 

> 2 hours < 4 hours 18 30 

> 4 hours < 6 hours 3 5 

> 6 hours 4 6.7 

Total  60 100 

 

 

4.2 Relationship between ICT Utilization and Motivation, Mastery and Subjective Norm for 

Self-paced Learning 

 
Scatter plots were used in this study to test out the assumptions and distribution of the variables. The 
scatter plots show high scores, indicating positive relationships between the variables involved; 

suggesting that the high scores on the ICT utilization are associated with the high scores on 

motivation (Figure 1), mastery (Figure 2), and subjective norm (Figure 3). 

 

Figure 1. Distribution of ICT Utilization and Motivation for Self-paced Learning among 

Undergraduates 
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Figure 2. Distribution of ICT Utilization and Mastery for Self-paced Learning among Undergraduates 

 

 

 

Figure 3. Distribution of ICT Utilization and Subjective Norm for Self-paced Learning among 

Undergraduates 

 

The relationship between the ICT utilization and the three variables were identified using 

Pearson product-moment correlation coefficient. The results of the correlation are presented in Table 
5. The findings revealed there was a small (Cohen, 1988), positive correlation between 

�������������������� �(� .�!� (��� ���(-paced learning and motivation (r = .27, n = 60, p < .05). The 
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correlation coefficient of 0.27 indicates that there is a small linear correlation between ICT utilization 
����������������������������-���4�����	�.����������������������(���-���4������������������������������

will the scores for the utilization of ICT for self-paced learning among the undergraduates and vice 

versa. 

It was found that there was a medium (Cohen, 1988), positive correlation between 
���������������� ���� �(� .�!� (��� ���(-paced learning and mastery (r = .36, n = 60, p < .01). The 

correlation coefficient of 0.36 indicates that there is a medium linear relationship between both the 

variables. Thus, as the scores for mastery increase, so do the scores for the utilization of ICT for self-
paced learning. Conversely, the mastery skills among the undergraduates decrease when the ICT use 

decreases. 

 As for the subjective norm, the results showed that there was a medium (Cohen, 1988), 
������4����������������������������������������(�.�!�(������(-paced learning (r = .34, n = 60, p < .01). 

The correlation coefficient of 0.34 in subjective norm signifies that there is a medium linear 

association with ICT utilization. As the scores for subjective norm increases, so will the scores for the 

utilization of ICT for self-paced learning among the undergraduates and vice versa. 

 
Table 5: Pearson Product-Moment Correlation between ICT Utilization and Motivation, Mastery and 

Subjective Norm for Self-paced Learning among Undergraduates (n=60) 

 

 Motivation Mastery Subjective Norm 

ICT Utilization 

(Pearson Correlation) 
.274* .364** .340** 

Sig. (2-tailed) .034 .004 .008 

** Correlation is significant at 0.01 level (2-tailed). 

* Correlation is significant at 0.05 level (2-tailed). 

 
The analysis using the Pearson product-moment correlation coefficient in this study produces 

expected results as supported by earlier studies. The present findings are consistent with findings of 
previous studies by Shonfeld and Aharoni (2015) as well as Hassanzadeh et al. (2012) which 

����������������������������������������������������-���4��������������������������+�+�������(����-�������

ICT in their learning process. The present findings are also parallel with studies carried out by Tasir et 

al. (2012) and Buabeng-Andoh (2012) which found positive connection between mastery and ICT 
utilization. Furthermore, this study supported the findings by previous researchers (Schepers & 

Wetzels, 2007) which suggested that students will be inclined to use ICT if they feel encouraged from 

people having any association with them such as their family members or friends. 
  Based on the overall results, each and every hypothesis tested in this study was proven 

significant. Hence, there is a significant relationship between ICT utilisation and motivation, mastery 

and subjective norm. This suggests that all the three variables investigated play important roles in 

persuading the undergraduates to use ICT for self-paced learning. However, mastery and subjective 
norm reported a stronger relationship with ICT utilization for self-paced learning among the 

undergraduate students if weighed against motivation which merely revealed a small correlation with 

ICT usage. This study suggests that mastery followed by subjective norm and motivation needs to be 
�-�����9��� ��� ��������� ���������� ��� ������ ���-���-�9�� ���� �-����� �(� .�!� ��� ���������� ���(-paced 

learning. 

 
 

5. Conclusion 
 

Mastery and subjective norm play more vital roles in determining the use ICT for self-paced learning 

among the undergraduate students compared to motivation. By knowing the mastery level of ICT 
among undergraduates by the university practitioners, some measures can be introduced to tackle and 

�4����-����	�3���������������-������������-���4��������������������������������(�.�!�����������������(-

paced learning. With the appropriate competency skills and support of certain personnel, it will 
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definitely allow undergraduates to perform better in exploring and acquiring knowledge 
independently during their self-paced learning process.  
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Abstract: Computers have been used in education in many ways from the very beginning of 

their history and computer simulations which contain visualizing features for representing 

authentic system or phenomenon and it has been recognized as an effective tool for teaching 

and learning in science. This pilot study investigated an effect of simulation-based inquiry 

learning on studen���
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school at Northeastern region of Thailand were recruited in this study. They interacted with a 

physical science lesson of simulation-based inquiry learning on light refraction and then they 

were administered 21 items of 5-points rating scale questionnaire measuring perceived learning 
(PL), flow (FL), enjoyment (E), perceived ease of use (PEU), perceive of usefulness (PU), and 

perceive of satisfaction (PS), after the interaction. The result showed that the highest 

percentage of their perceptions were E, PS, PL, PU, PEU, and FL, respectively. The finding 

revealed that they prevalently have positive perception towards the simulation-based inquiry 

learning. However, the simulation-based inquiry learning experience is needed to be improved 

for the flow of learning and to assisting them to learn with the simulation. 

 

Keywords: Visualization, computer simulation, inquiry, science education, electricity, 

perception 

 

 

1. Introduction 

 
In the fast changing world of the early 21st century, digital technologies have become important tool 

in improving and advancing the practice of science education because of their potential of bringing 

about change in ways of teaching and learning (Srisawasdi, 2012). Several researchers mentioned, in 
the past decades, that digital learning environments are important in improving quality of education 

and preparing new generation workforce to gain essential skills in this 21st century society (Srisawasdi 

& Panjaburee, 2015; Vreman-de Olde et al. 2013). Those researchers have concluded pedagogic 

potential of digital technologies that students could improve their learning performance, skills, and 
attitudes through digital learning activity with digital game, augmented reality, computer simulation, 

web-based environment, and so on.  

In case of computer simulation, shortly called simulation, it is an effective digital technology 
which assists to visualize abstract, complex, and unobservable phenomena for students learning 

(Srisawasdi, 2015). The simulations have a number of features that has been recognized as an 

effective tool for teaching and learning method in science (Blake & Scanlon 2007; Wellington 2004). 
In science-based education, the physical science area of electricity is complex phenomena and the 

development of theoretical understanding of the electrical phenomena through practical manipulation 
could be problematic (Hennessy et al., 2006; Jaakkola & Nurmi, 2008). In the domain of electricity, 

there is a large body of research evidence that shows that students in all school levels have severe 

difficulties and misconceptions in their understanding of electric circuits even after formal instruction 
has taken place (Cohen & Ganiel, 1983; Osborne, 1983; Shipstone, 1984; McDermott & Shaffer, 

1992; Shepardson & Moje, 1999). The learning difficulty of electricity was that students were unable 

to grasp the underlying processes and mechanisms that are invisible in natural systems and important 
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for theoretical understanding (e.g. current flow), and they can only see what is happening on the 
surface level of the electrical phenomena (Jaakkola & Nurmi, 2008). Therefore, the learning of 
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entrenched intuitive conceptions as well (Limon & Mason, 2002). According to the aforementioned, 
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electricity, before developing a physical science module of electricity to enhance their learning 

performance of electricity in secondary school education.  

Based on the aforementioned, this study investigates an effect of inquiry-based science 
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learning, flow, enjoyment, perceived ease of use, perceive of usefulness, and perceive of satisfaction. 
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2. Literature Reviews 

 

2.1 Computer Simulation 
 
Computer simulation or simulation has been used extensively as a visual representation tool to 

simplify dynamic and theoretical models of real world phenomena or processes� (Srisawasdi et al., 

2016). Learners can formulate hypotheses about the simulated environment and test the hypotheses by 
changing parameters in the simulation and observing the way in which the simulation responds to 

these changes (Lee, Plass, & Homer, 2006). Computer simulations support activities of observation, 

and reflection help in facilitating the learning of abstract concepts �Chen et al., 2011; Colella, 2000; 
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Computer simulations also improve scientific process skills (Geban, Askar, & Ozkan, 1992), 

performance of gaining more qualitative knowledge (Staggers & Norcio, 1993),� coherent 

understanding of the concepts (Russell et al. 1997), and advanced mental model (Carlsen & Andre, 
1992). 

 

2.2 Simulation-based Inquiry Learning in Science 

 
Computer simulation is currently considered as a cognitive visualized tool for effective support of 
student learning in science by presenting dynamic theoretical or simplified models of real-world 

components, phenomena or processes, enlarging students to observe, explore, recreate and receive 

immediate feedback about real objects, phenomena and processes (Srisawasdi, 2015). Inquiry-based 
learning with computer simulation is generally seen as a promising area for science ideas. In addition, 

visualization features of computer simulation facilitated cognitive process of new knowledge and 

existing knowledge, and improve conceptual understanding in science phenomena �Cook, 2006; 

Srisawasdi and Sornkhatha, 2014�. Moreover, simulation-based inquiry has been becoming a 
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interacting with this approach, students practice scientific knowledge of the concept modeled by the 

simulation �de Jong et al, 2013; Lazonder et al., 2010; Vreman-de Olde et al., 2013; Srisawassdi & 
Kroothkeaw, 2014�. 

 

2.3 Perception toward Learning Technology 

 
Perception toward learning technology is an important factor which refers to the quality of teaching or 

learning environment. It could be used to indicate the significant of learning and the significance 
refers to making learning meaningful and important to learners, drawing connections with prior 

knowledge and contexts outside of the classroom and facilitating multiple ways of knowing cultural 

perspectives (Xu & Moloney, 2011). Currently, there are many perceptual constructs that researchers 

employ in educational research and development. Caspi and Blau (2008) mentioned to the perceived 
learning that it refers to a set of beliefs and feelings one has regarding the learning that has happened. 

Flow is a perceptual construct that describes a state of deep concentration in which thoughts, 
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intentions, feelings, and all of the senses are focused on the same goal and it happens when learners 
engage with challenging activities (Csilszentmihalyi, 1990).�Enjoyment could be another perceptual 

construct which happened in the process of interacting with new learning environment and refers to 

conditional effect of positive reactions toward media and its contents (Fang & Zhao, 2010). Cheng 

(2014) mentioned that there are another two key factors in determining acceptance of using new 
technology for a specific purpose. Firstly, perceived ease of use is a person believes degree that using 

a particular system would be free of effort (Davis, 1989). Another construct is perceived usefulness 

that is defined as a degree of a person believes that using a particular system would enhance job 
performance (Fang and Zhao, 2010). In addition, perceived satisfaction is the individual awareness of 

how well a learning environment supports academic success, and it has been defined as the pleasure 

or contentment one feels when person performs a required or desired action and experiences the result 
(Shee & Wang, 2008). 

 

 

3. The Context of Simulation-based Guided-inquiry Learning in Electricity 
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scientific laboratory activity of guided-inquiry learning (Buck et al., 2008) was employed into the 

context of electricity learning activity in this study. This simulation-based guided-inquiry learning 
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physical science lesson of electric circuit has been designed regarding the simulation-based guided-

inquiry learning process that they have never experienced in science classes before. To promote their 

learning with simulation, an interactive computer-��#�&����
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University of Colorado, Boulder, was used as inquiry tool for the students.  Previous researches 

showed that students who used this simulation demonstrated higher mastery of electrical concepts 
than students who did not use the simulation, and they were also able to perform better on challenge 

learning task of electricity (Finkelstein et al. 2005). Figure 1 displays an example of the PhET Circuit 

Construction Kit simulation. 

 

  
 

Figure 1. An illustrative interface example of the Circuit Construction Kit simulation by PhET: 

visualizing scientific concept of conductor (Left) and insulator (Right) 
 

This learning activity begins with an open-ended driving question targeted to alternative 

conceptions commonly found in conceptual physics of electricity. To assist the process of 
hypothesis generation addressed the driving question, essential scientific backgrounds or 

information was provided to the learners. Then, a series of testable hypotheses were presented to 

them activating their prior experience and supporting a conceptual connection between 

preconception and the new-coming information. To create a space for their thinking, they were 

required to design an investigative experiment with simulation; analyzing the data, communicating 
results of experiment, and drawing a conclusion based on evidence for testing their own selected 

hypotheses (see Table 1.) 

Table 1. Components of simulation-based guided-inquiry learning and examples of learning process 
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Components of 

simulation-based 
guided-inquiry learning 

Examples of learning process 

Pre-lab 

Question/Problem Teacher provided an open-�����
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Theory/Background Teacher induced an open forum discussion about definition of conductor 

and insulator, and pattern of electron flow in electric circuit. 

Lab 

Procedures/Design Teacher presented a series of experimental hypotheses, the simulation, and 
then introduces the experimental procedure to students. Moreover, teacher 

also explained what kinds of the experimental data that the students should 

collect from the simulation. 

Results analysis After the interacting with simulation, students make a decision to analyze 

obtained experimental data from their own design and interpret it into 

results. 

Post-lab 

Results communication Students have to select the way to present, communicate, and discuss the 

meaning of data and experimental results to others. 

Conclusions Students have to collaboratively make a relationship between each group 

results and then draw it into a conclusion as the best answer to the provided 
inquiry question. 

 

 

4. Methods 

 
In this study, the researchers conducted an exploration to #���&�
��'  &
���������
�������� �
toward 

simulation-based guided-inquiry learning pedagogy. The findings of the exploration provided us as a 

basis in order to design a novel learning experience for physics learning of electricity. 
 

3.1 Participants 
 
This study was conducted with a total of 18 middle school students who are studying in seventh grade 

and range of age is between 13-14 years in a local public school at the Northeastern region of 

Thailand. The participants in this study have not experienced yet with the use of computer simulation 
in science education, but they have good using experience with computer. In addition, they have not 

been taught on the concepts of electricity in regular physical science class before participating in this 

study.   

 

3.2 Research Instrument  

 
After interacting with simulation-based guided-inquiry learning in electricity, the students were 

administered to complete a 21 items of 5-points Likert scale perception questionnaire. The perception 
questionnaire was divided into six motivational constructs e.g. perceived learning (4 items), flow�(5 

items), enjoyment (3 items), perceived ease of use (3 items), perceived usefulness (3 items), and 

perceived satisfaction (3items), and its reliability on each motivational construct were ranging from 

0.737 to 0.842. For each item, respondents were assigned to rate how much the respondent agree of 
five scale, from 1-strongly disagree to 5-strongly agree. The data was analyzed using SPSS 17.0 to 

depict their perceptions toward the inquiry learning.     
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3.3 Data Collection and Analysis 
 

In order to explore the middle school ���������
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perception questionnaire for 30 minutes after their interaction with a lesson of simulation-based 
learning in physics of electrical conductor and insulator for 60 minutes. The perception questionnaire 

was classified into six perceptual constructs, and total score for all perceptual constructs was 105 

points. To analyze their perception scores, mean, standard deviation, and percentage were used to 
indicate their perceptual status after interacting with the simulation-based physics learning. Figure 2 

shows a pilot implementation of simulation-based learning in physics of electricity. Moreover, eight 

students participated in individual interview for investigating qualitatively their perceptions toward 

the learning experience. 
 

  

 

Figure 2. ;��������
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��#�&��� �-based inquiry learning in physical science class 

 

 

4. Results and Discussion 
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 ��#�&��� �-based inquiry learning in 
electricity, six perceptual constructs have been used to frame their perceptions. Table 2 shows the 

calculation of mean, standard deviation (S.D.), and percentage of their perceptions on perceived 

learning (PL), flow (FL), enjoyment (E), perceived ease of use (PEU), perceive of usefulness (PU), 
and perceive of satisfaction (PS). The statistical analyses of the data suggested that they prevalently 

have positive perceptions toward the simulation-based inquiry learning and there were some degree of 

difference between their perception scores. 

 
Table 2.�Mean, standard deviation (S.D.), and percentage  "
���������
�������� ��
� 0���
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based inquiry learning of electricity 
 

Statistics 
Perceptual Constructs 

PL FL E PEU PU PS 

Mean 15.06 16.61 11.83 10.72 11.22 11.61 

S.D. 2.48 3.03 2.38 1.90 2.41 2.52 

% 75.28 66.44 78.89 71.48 74.81 77.41 
 

A graphical representation of the Table 2 is visualized in Figure 3, which allows to see some 
degree of difference of their perceptions. 
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In Figure 3, the highest percentage  "
���������
�������� ��
� 0���
��#�&��� �-based inquiry 
learning were enjoyment (E) (78.89%), perceived satisfaction (PS) (77.41%), perceived learning (PL) 

(75.28%), perceived usefulness (PU)�(74.81%), perceived ease of use (PEU) (71.48%), and flow (FL)�

(66.44%), respectively.  

In addition, the qualitative data obtained from individual interview after participating with the 
simulation-based inquiry learning represented positive degree of their perceptions. The results are 

presented as synthesized findings addressed each motivational construct. For the flow of learning 

experience, most of the interviewees mentioned a limited time for performing an experiment with 
simulation as follow examples: 
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 For the enjoyment, all of interviewees expressed their positive emotion to the inquiry learning 

as follow examples: 
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 The interviewees suggested that they perceived a new way of learning and they can observe 
the electricity on screen. This indicated their perception on the motivational construct of perceived 

learning as shows in the follow examples. 

 ��
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	���������������
	��al circuit and the illumination of light bulbs 
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 For perceived satisfaction, the interviewees revealed their positive perceptions on the learning 
activity, as display in the following examples. 
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 Moreover, they expressed positive perception on the usefulness of this learning activity that 

they can learn physical science experiment easier, as display in following examples. 

 �I can understand electrical conductor and insulator by doing experiment on computer 

screen.� 
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  Finally, their perceptions on the perceived ease of use towards the inquiry learning activity 

has been reported by the interviewees as display in following examples. 
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5. Conclusion  

 
This study reported a pilot study investigating an effect of simulation-based inquiry learning of 
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perceived learning, flow, enjoyment, perceived 

ease of use, perceived usefulness, and perceived satisfaction. The findings indicated that they 

prevalently have positive perceptions after interacting with the simulation-based inquiry learning and 

the highest percentage of their perceptions were enjoyment, perceived satisfaction, perceived learning, 
perceived usefulness, perceived ease of use, and flow, respectively. According to the results, the main 

implications of this study is the redesign of simulation-based inquiry pedagogy for physics teaching of 
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 &���ning performances both cognitive and 
affective domain. However, the learning design of simulation-based guided-inquiry approach was 

perceived positively by students and it could be an effective teaching strategy in physical science 

course. In future work, the researchers would develop a learning module of the approach and then 
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on electricity. 
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Abstract:  This paper discusses about the implementation of blended learning through the use 
of WeChat application as a primary communication tool. In this study, ADDIE model which 

consist of 1) Analysis, 2) Design, 3) Develop, 4) Implement, and 5) Evaluate are the 5 stages 

followed by the researchers to create blended learning model approach. The results of the 

study were analyzed using quantitative methods in the form of a quasi-experimental design. 

The researchers used Non-equivalent Control Group Design which included control group 

classroom and experimental group classroom. The findings of this study shows that 1) there is 

no significant difference between control group and experimental group on average of 

learning outcomes for the blended learning implementation ���� �� ����	
� 2) a learning 

outcome in both classes were observed, and 3) average learning outcomes for the classroom 

that implement blended learning is higher than the classroom that does not implement blended 

learning (85.5> 63.25). Besides that, the findings show that the majority of students managed 

to get the highest value in the blended learning classroom environment. Thus, this situation 
shows that the distribution of knowledge can be equally distributed to the students with the 

use of WeChat application. 

 
Keywords: Blended Learning, WeChat, ADDIE. 

 

 

1. Introduction 

 
Learning methods are always evolving with the development of information technology. Learning in 
this information and digital age has a tendency towards active learning style, sequential learning style, 
sensing learning style, and visual learning style (Felder & Soloman, 1993). Active learning style 
encourage students to be able to conveniently access and search for learning resources independently. 
Sequential learning styles will facilitate the absorption of the material provided in a coherent, logical 
sequence, and clearly related to one another. Sensing learning style tends to give clear application and 
expecting relevance to the every day world. Visual learning style will help students with the use of 
visual learning tools such as charts, schematic and flow diagram. 

Due to the rapid human mobility and the development of new technologies, blended learning 

has become a new trend in our educational system as an innovation in addressing the learning 
challenges of the times. Blended learning is a term of combining conventional learning models with 
the internet-based learning model that is commonly known as e-learning (Uno, 2011).Blended 
learning requires interactive communication system so that there is enough space for discussion 
outside the classroom. Communication is also necessary to provide sufficient instructions to the 
students to do the tasks and give guidance of searching learning resources independently. Besides that, 
interactive communication system also ideal for providing a delivery service of audio, photos, video 
and documents.  For flexibility to access, we also need to have mobile communication system as a 
new medium to face with the challenges emerged as the result of rapid human mobility (Lin & Lu, 
2011; Karpinski, Kirschner, Ozer, Mellott, & Ochwo, 2013; Goa & Zhang, 2013). 

WeChat application is considered as one of mobile-based communication tools that has been 

used as an alternatives for instructional delivery medium. (Yuan, Chen, & Zhang, 2012; Li, 2013; Bai 
and Hao, 2013). This application is available for all smartphone platforms including iPhone, Android, 

Windows Phone and Symbian. WeChat provides opportunities to conduct group discussions (chat) 

among its users and support the delivery of voice, images, video and text messaging. Theapplication 

can be downloaded for free and can also be integrated with �������campus life (Chun Mao, 2014). 
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This research was conducted to investigate on 1) How the implementation of blended learning 
classroom could be done through the use of WeChat application and 2) What are the learning 

outcomes from the application of blended learning instruction by using WeChat. For that, the 

evaluation of the blended learning classroom through the use of WeChat application included these 

questions: 1) Is there a significant difference in learning outcomes for the classroom that implement 
blended learning environment?; 2) Is there a significant difference in learning outcomes for the 

classroom thatdoes not implement blended learning environment? ; and 3) Is there a significant 

difference in learning outcomes between blended learning classroom environment and non- blended 
learning classroom environment? 

 

 

2. The Design of Blended Learning 
 

The blended learning instruction was designed by using the ADDIE model. It is one of the instructional 

design model that shows the stages of design which is intuitive and easy to learn. ADDIE model can 
serve as guidelines in building a more effective, dynamic and supportive learning environment. This 

model has five stages of development, namely 1) Analysis, 2) Design, 3) Develop, 4) Implement, and 5) 

Evaluate (Sukenda, Falahah, Fabian, & Lathanio, 2013). 
 

2.1 Stage 1: Analysis 
 

���������������������������������������������������������������������������������������������

analysis. Performance analysis aimed to identify problems in the learning process. From previous 
researches that have been done, the main problem found is there a lot of students having problem to 

focus in their lectures. 

  ��������earning needs analysis aim to identify the solutions that can be used to overcome 

learning problems found in the performance analysis. Some solutions include the use of 

communication media to provide an overview of material before the students attending the lectures. 

This is because some syllabus that have been shared by the instructors may not enough. Media 

communication used to become a suitable medium for learners because they are easy to use. In this 

study, media selected is a WeChat application and Weebly blog to share the learning materials so that 

students can get access to it whenever and wherever they are. 

2.2 Stage 2: Design of Learning 
 

Design of learning aims to design a conducive learning experience that is  suitable for students for the 

learning purposes. The learning experience includes descriptions of learning media, learning materials, 

and kind of evaluations used to evaluate the students. Indicators of successfull learning process can be 
measured through the achievement of learning objectives created and agreed between the course 

instructor and the students at the beginning of the term.  

The researcher has developed a conceptual model that has been used in study. The process of 
learning design begins when the course instructor started to plan and organize the course content 

according to the ��������needs. The instructor later upload the learning materials earlier so that 

students can get access to it in advance. Learners can access the learning materials uploaded online  via  
computers orsmart phones. Figure 1 illustrates the flagship of blended learning model used in this 

study. 
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Figure 1. The Design of Learning and the Story Board for Blended Learning Instruction 

 

2.3 Stage 3: Develop 
 

The instructors has developed their own Weebly blog to save all learning materials for the students. 

During the first meeting between the instructor and the students, general overview on how to access 
learning materials is conducted to facilitate the learning process.  The learning materials are made up 

from several folders that have subfolders in it.  Besides that, the regulations part is also written and 

should be read by all students. The learning materials of each meeting are presented in the specific 
folders so that students can have an easy access to the desired materials.  For the purpose of guidance 

and consulting, the instructor has created  WeChat group classes so that they can conduct  group 

discussion of each topic whenever necessary.  

 

2.4 Stage 4: Implementation 
 

The next stage is the direct application of blended learning to the learners. The implementation of 
blended learning classroom has been running for twelve meetings between the course instructor 

and the students. Generally, the meetings have been successfully implemented in accordance with 

the agreed plan at the beginning of the term.  The WeChat group created is always active and up-to-
date with the discussion and consultation. The logs of each WeChat group during each meeting are 

��!�����������������������������"������ in the Blog.  After each face-to-face meeting was held, the 

WeChat group will usually become active. 

 

2.5 Stage 5: Evaluation 
 

In the last stage of the ADDIE model, an initial evaluation of the blended learning classroom was 
obtained through the feedback received from the students. Some students reported that they are having 

problem to access the learning materials uploaded in the Weebly blog especially from outside the 

campus area. This situation against the aims of blended learning classroom which can provide easy 

access to learning materials so that learners can learn anywhere and at anytime without the need to 
wait for lecturers come into the classroom. 

Realizing the problem faced by the students, the instructor has taken an initiative to overcome 

this problem with the use of classroom-based WeChat group as an interactive communication tools 
among them. The use of this group is not only limited for the discussion of lectures, but also can be 

used for distribute learning content in the conventional classroom setting.  
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Figure 2. #���$�������������������������%��&���&��� 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3. The Interface of the WeChat group invitation and uploaded materials on WeChat 

 

 

3. Research Method 
 

This study was conducted among the students of the Informatics Engineering programme. The 

research sample for this study was taken from two classes. There were 20 students each for the 

experimental group classroom and control group classroom. A quantitative method in the form of a 
Non-equivalent Control Group quasi-experimental design was employed. 

The first group, which is the experiment group, consisted of 20 students who received the 

blended learning instruction. Pre-test was carried out before the implementation of blended learning 
instruction to determine the existing knowledge on related topics owned by the students.  After that, 

the researcher has carried out post-test on the same topics to determine whether there is any 

significance different after the students have received the treatment, which was the blended learning 

instruction. 
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While for control group classroom, the students did not get any treatment of blended learning 
instruction. The same approach applied to experimental group classroom has been taken to this 

control group whereby the researchers has conducted pre-test before conventional learning begins to 

determine the existing knowledge on related topics owneds by the students.  Post-test was also 

conducted to determine whether there is any significance different after the students received the 
treatment of conventional learning environment.  

In this study, the data analyzed consisted of primary data and supporting data. Primary data 

were gathered from the student�s test data while supporting data collected from the interviews 
conducted with the faculty and students in response to the implementation of blended learning 

instruction. The data analysis technique used by the researcher is non-parametric statistical test 

developed by Mann Whitney and Wicoxon. 

 

 

4. Results 
 

4.1 Control Group Classroom 
 

Pre-test results in control group classroom demonstrates that students has an average value of 32 with 

a standard deviation of 3.77. The lowest scoreof pre-test results obtainedis 25 from two students while 

the highest value for  pre-test achieved is 40 from  one student . Pre-test scores attained by most 
students in the control group is 30 which come from nine students. 

Post-test results in the control group classroom demonstrate the result of students after getting 

the treatment of conventional learning. Post-test in the control group has an average value of 63.25 
with a standard deviation of 7.83. The lowest score obtained for  post-test result is 50 from  two 

students and highest score for  post-test is 80 achieved by  one student. Post-test scores attained by 

most students in the control group is 70 which come from six students. 
 

 

 
Figure 4. Comparison between Pre-Test and Post-Test in the Control Group Classroom 

 

 

4.2 Experimental Group Classroom 
 

Pre-test results in the experimental group classroom shows that existing knowledge possessed by the 

students have an average value of 31.75 with a standard deviation of 4.67. The lowest score obtained 

for pre-test is 20 from one student while the highest score for pre-test in this experimental group is 35 
from 12 students. Pre-test scores achieved by most students in the experimental group is 35 which 

come from twelve  students. 

Post-test results in the experimental group classroom demonstrate whether there is any 

�������������������������������������������!���������������!����������������blended learning 

environment. The average value for post-test in an experimental group classroom can be considered 
high which is at value of 85.5 with a standard deviation of 7.59. The lowest score for  post-test is 70 



 

�

 

�

$#�

come from  three students in this experimental group while the highest score for post-test is 90 that 
came form fourteen students.  

 

 
Figure 5. Comparison between Pre-Test and Post-Test in the  

Experimental Group Classroom Experiment 

 

4.3 Discussion 
 

The average score for pre-test in the control group classroom and experimental group classroom is 

almost the same. The lowest score for pre-test in the control group is higher than the lowest score in 

the experimental group (25 > 20). Similarly, the highest value for pre-test in the control group 
classroom is higher than the highest score in the experimental class (40 > 35). This indicates that even 

the average value for both group is  similar, but the control group classroom has a great potential 

advantage compared to the experimental group classroom. 

 
Table 1: Comparison of the results between pre-test and post-test for both groups 

 

 
 

 

The lowest score for post-test in the experimental group classroom is higher than the control group 

classroom (70 > 50). Similarly, the highest score for posttest in the experimental group classroom is 
higher than the control group classroom ( 90 > 80). From the data analysis conducted, the researcher 

found that there are significance different in learning outcomes in the experimental group classroom 

compared with control group classroom. This is the evidences that the implementation of blended 
learning in the classroom could help students to accomplish the desired learning outcomes much 

better compared with the conventional classroom. 

 

 
 

 

 
 

 

 
 

 
 

 

 

 
Figure 6. Comparison of Post-Test Scores between the Experimental Classroom and 

the Control Classroom 
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From the data analysis, the four hypothesis testing has proven that: 1) There are no significant 
differences in term of pre-test result between control group and experimental group, 2) There are 

significant difference (increase) in the conventional classroom learning outcomes (control group) but 

the difference are relatively small, 3) There are significant difference (increase) in term of learning 

outcomes in the experimental group classroom, and  4) There are significant difference in  learning 
outcome achieved  between blended learning classroom (experimental group) and conventional 

classroom (control group). 

 The results of detailed observations also shown that there is no decline in value between pre-
test and post-test in the classroom  that implement blended learning. It can be concluded  that all 

students in the classroom have improved their knowledge when blended learning take place in their 

environment. Besides that, the researcher also suggest that the success rate ofstudent���achievement 
are distributed evenly because there are 14 students in the classroom who are able to achieve the high 

score. 

 

 

5. Conclusion 
 

The conclusion that can be drawn from this research is the implementation of blended learning 
through the use of WeChat application had successfully improve the student�� learning outcomes. 

Moreover, the result also shows that the distribution of information and knowledge can be distributed 

evenly among the students in the classroom.  The use of instructional media is highly dependent on 

learning resources. Because of that, more research on the development of teaching methods needs to 
be done since most students can easily influence by the use of technologies in their learning process. 

The researcher has selected WeChat application in this study because it has many advantages 

including have high speed and can easily distribute the information. Besides that, WeChat application 
also provides flexible learning environment where students can have the freedom to study at their own 

time. Instructors of blended learning classroom must carefully select all the learning materials 

provided to students so that the educational value remains dominant in the formal education setting. 
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