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Abstract

This research was undertaken to identify the learning approaches used by Malaysian
secondary school students of Principles of Accounting in the context of ICT-
supported learning environments. The revised Two-Factor version of the Learning
Process Questionnaire (R-LPQ-2F) was adapted to appraise the learning approaches
used, while the Technology-Rich Outcomes-Focused Learning Environment Inventory
(TROFLEI) was adapted to obtain the perceptions of students in ICT-supported
learning environments which practising the ICT-pedagogy. The sample for the study
comprised 371 Form Four Malaysian students. There were indications from this study
that students employed the deep approach to learning Principles of Accounting;
whereas the surface approach was not discernible. Only two scales measured the
sub constructs of surface motive and surface strategy, namely aim for qualification
and minimising scope of study merged and evolved into what is referred to as the
future-oriented approach in this study. Aiming for qualification as a motive is
complemented by a non-surface learning strategy of non-minimisation of scope of
study, i.e. learning beyond the minimum scope. The future-oriented approach was
influenced by socio-cultural and educational contextual factors in Malaysia. The
findings also reflected the influence of ICT-supported learning environment
perceptions on learning approaches.

Keywords: Students’ approaches to learning, Deep approach, Surface approach,
Future-oriented approach, ICT-supported learning environment perceptions,
Principles of accounting

Introduction
Introductory Accounting is the first stage in accounting education. Students learn how

to identify and handle financial information through the application of the double-

entry book-keeping system. Introductory Accounting introduces students to the proce-

dures for categorising, recording, summarising, and interpreting financial data. In the

Malaysian education system, formal Introductory Accounting is taught at the upper

secondary school level. Subsequently, the fundamentals of accounting knowledge and

skills are delivered through a subject called Principles of Accounting (Technical Educa-

tion Department, 2000).

© The Author(s). 2020 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International
License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and
indicate if changes were made.

Tan and Wong Research and Practice in Technology Enhanced Learning
          (2020) 15:11 
https://doi.org/10.1186/s41039-020-00128-6

http://crossmark.crossref.org/dialog/?doi=10.1186/s41039-020-00128-6&domain=pdf
mailto:bstan_29@yahoo.com
mailto:bstan_29@yahoo.com
http://creativecommons.org/licenses/by/4.0/


An early study by Marton and Säljö (1976) showed two qualitative differences in

learning approaches. The surface approach represents learning through memorising

to meet the minimum requirement in assessment, while the deep approach stresses

the importance of understanding the meaning of the content and relating it to

other experiences and ideas in the learning process (Marton & Säljö, 1984). The

deep approach to learning is especially important in the study of accounting, par-

ticularly book-keeping, as most concepts must be mastered through understanding

the subject and not merely memorising the material (Borthick & Clark, 1986; Jack-

ling, 2005; Sukumaran, 1991; The Purpose of Accounting Education, 2016). For ex-

ample, the concept of double-entry, which involves the elements of debit and

credit, cannot be learnt by memorising items that need to be debited or credited.

Considerable thinking is required as the student needs to learn how to relate the

effects of each business transaction on the accounting equation before deciding

whether to apply the procedure of debiting or crediting. Moreover, book-keeping is

conducted through a process called accounting cycle, which involves a set of steps

in preparing the financial statements for a given period. These steps include re-

cording business transactions in journals based on business documents, posting

journal entries to ledgers, examining the accuracy of recording (i.e. debits equal

credits) with trial balance, making adjustment entries and preparing adjusted trial

balance, preparing financial statements, and closing temporary accounts. As all

these steps are inter-linked, one must engage a deep approach to learning in order

to master the whole set of accounts throughout the accounting cycle rather than

fragmentally studying each accounting process. As emphasised by Borthick and

Clark (1986), learning accounting should not be dominated by procedural rules.

Students need to understand the general principles or underlying concepts to or-

ganise all the steps and procedures into a coherent whole.

The use of ICT in the teaching and learning of accounting is aimed at enhancing stu-

dents’ deep approach to learning. Students will strengthen their ability to connect what

they have been taught with situations at the computerised workplace and real life, im-

prove social interactions and realise personalisation in learning, thus increasing the ef-

fectiveness of teaching and learning (Arquero & Romero-Frias, 2013; Jebeile &

Abeysekera, 2010; Turner, 2011).

However, many researchers observe that, in reality, students always perceive ac-

counting as being technical or procedure-oriented, and that learning accountancy

is simply learning a set of rules. Hence, they tend to adopt a surface learning ap-

proach compared to students of other subjects (Booth, Luckett, & Mladenovic,

1999; Dull, Schleifer, & McMillan, 2015; Duman, Apak, Yucenursen, & Peker,

2014; Eley, 1992; Lucas, 2000; Sharma, 1997). For example, when learning to pre-

pare a balance sheet, some students tend to follow the required format and try to

fit the items and figures in by perceiving the balance sheet as a collection of frag-

mented data rather than seeking the meaning and significance of the financial

statement.

Therefore, this study was conducted to investigate the approaches used by Malay-

sian students who are taught Principles of Accounting in learning environments

that are supported by ICT. The findings obtained from this study would yield vital

information to both teachers and students so that they can meet the challenges of
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using technology to more effectively in the classroom, especially with regard to the

subject, Principles of Accounting.

Literature review
Students’ Approaches to Learning (SAL)

Swedish researchers Marton and Säljö (1984) made significant contributions to student

learning research by first proposing the concept of “approach to learning”. They investi-

gated how students perceived a particular reading task before starting to read. While

theirs was a qualitative study, Biggs (1993, 1987a) carried out a quantitative research

on surface and deep learning approaches to learning. He discovered a third learning ap-

proach, namely the achieving approach, the result of “institutional demands” (Biggs,

1993). Students adopt this approach in the hope of getting higher grades by using orga-

nised study methods and practising good time management. Each approach consists of

two elements, namely “motive” and “strategy”; the former explains why students want

to adopt certain approaches to learning task while the latter explains how they execute

the chosen approach. For instance, the deep learning approach incorporates a “motive”

to learn in a particular way and a “strategy” to handle the learning task at hand. If the

motive is to discover meaning, a deep motive, he or she would adopt a deep strategy to

extract the maximum meaning by attempting to fully understand the content.

However, in recent research on learning approaches, the three approaches mentioned

above have been merged into two. According to Biggs and Moore (1993), the achieving

approach may be associated with either the surface or deep approach as it is more fo-

cused on how learners organise their time and techniques to engage with the task at

hand, in other words, a learner can either adopt a deep or surface learning approach in

an organised or disorganised way.

Delving further into the above studies on learning approaches, Biggs, Kember, and

Leung (2001) and Kember, Biggs, and Leung (2004) employed confirmatory factor ana-

lysis to validate the instruments of the revised Study Process Questionnaire (SPQ)

(Biggs, 1987b) and the Learning Process Questionnaire (LPQ) (Biggs, 1987c) using a

student sample from Hong Kong. They found that the two-factor model which con-

sisted of deep and surface approaches had a better fit than the previous three-factor so-

lution (surface, deep, and achieving approaches) of the original SPQ and LPQ. With

the results of these studies yielding good reliability values with reasonable goodness-of-

fit values, both the SPQ and LPQ instruments were further revised to a shorter version

named “Revised Two-Factor version of the SPQ” (R-SPQ-2F) and “Revised Two-Factor

version of the LPQ” (R-LPQ-2F) respectively. These instruments also validated the two

sub constructs of “motive” and “strategy” for both surface and deep approaches, and a

two second-order factor model for both approaches was thus derived.

Immekus and Imbrie’s (2010) cross-cultural research studied the R-SPQ-2F instru-

ment (Biggs et al., 2001) through data collected from undergraduates in the United

States. When the factor analytic results revealed that the two-factor structure was

cross-culturally sensitive, an alternative four-factor model of the item-level data encom-

passing deep motive, deep strategy, surface motive, and surface strategy was suggested.

The authors claimed that the differences in results might be due to the distinct ap-

proaches that Hong Kong and United States students employed in their learning.
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Fryer, Ginns, Walker, and Nakao (2012) conducted the Students’ Approaches to

Learning (SAL) study in the Japanese tertiary education context. Based on the confirma-

tory factor analysis, the results showed that items measuring surface approach did not

perform well. As pointed out by the respondents in a qualitative pilot study, some of

the surface approach items did not clearly reflect the approach . In addition, a moder-

ate positive relationship between surface and deep approaches was observed. This con-

trasted strongly with previous studies which always showed a negative relationship

between the two approaches. An item parcel-based two-factor model of deep and sur-

face approach was, therefore, obtained as a result without the sub constructs for

“motive” and “strategy”. The results suggest that the SAL constructs may be constituted

differently in the Japanese culture.

Malaysian university students' learning approaches were examined by Wan Shahrazad

Wan Sulaiman, Wan Rafaei Abdul Rahman, Mariam Adawiah Dzulkifli, and Wan Sam-

hanin Wan Sulaiman (2013). The confirmatory factor analysis reported a good fit of

the two-factor model of deep approach and surface approach without the sub con-

structs for “motive” and “strategy” after removing several items. Similar to the findings

of Fryer et al. (2012), the study reported a moderate positive relationship between both

approaches, probably reflecting the cultural influence in the Malaysian context.

Martinelli and Raykov (2017) conducted SAL research using student teachers in

Malta to determine the feasibility of applying the R-SPQ-2F instrument (Biggs et al.,

2001) to diagnose and monitor their approaches to learning. The results showed that

both deep and surface approaches demonstrated acceptable internal consistency, but

the sub constructs of both approaches had relatively low internal consistency. The re-

sults were consistent with the findings by Fryer et al. (2012) and Wan Shahrazad

Wan Sulaiman et al. (2013), i.e. they supportted the existence of deep and surface ap-

proaches, but the sub constructs had yet to be further validated.

Taken as a whole, the SAL theory has long been studied by various researchers

through both qualitative and quantitative methods. It delineates the distinction between

the deep and surface approaches to learning. The former is synonymous with effective

and desirable attitudes to learning while the latter approach is thought to promote un-

desirable attitudes to learning. The focus in this study is only on the deep and surface

approaches as the achieving approach can be related to either of these approaches. In

more recent research on SAL, the sub constructs of “motive” and “strategy” were vali-

dated by Immekus and Imbrie (2010), while many could only prove the validity of the

two-factor model (Fryer et al., 2012; Martinelli & Raykov, 2017; Wan Shahrazad

Wan Sulaiman et al., 2013). While deep and surface approaches are found to have

negative relationships in most of the studies, Fryer et al. (2012) and Wan Shahrazad

Wan Sulaiman et al. (2013) reported a unique moderately positive relationship between

the two. All the aforesaid findings on the two-factor model reflect cultural sensitivity in

SAL research.

The Presage-Process-Product Models

In order to understand better why students learn and act differently during the learn-

ing process, and to link learning theories to practices, Biggs (1985) introduced the

Presage-Process-Product (3Ps) Model, which is shown in Fig. 1. It provides a theoretical
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framework for understanding the interrelationships of personal characteristics of individ-

ual students, teaching contexts, learning approaches, and learning outcomes. In addition,

it exhibits a system approach to learning, illustrating how a learner experiences learning

through three distinct stages, viz. presage, process, and product. Presage is the stage be-

fore learning takes place, which includes students’ internal and external factors repre-

sented by personal and situational factors respectively that exist in the learning context;

process is the stage during which learning takes place, which is represented by students’

approaches to learning; product is the learning outcome after learning has taken place.

At the presage stage, the variables include students’ personal factors such as their

prior knowledge of a learning subject, abilities, personality, and home background;

while situational factors in a learning context consist of variables such as subject areas,

teaching methods, time spent on a task, task demands, and course structures. Each fac-

tor has a direct effect on performance and is also likely to affect students’ motives and

perceptions of a task and the strategies adopted in learning.

The process stage, on the other hand, refers to the complex learning process which in-

volves students’ learning motives and strategies. Biggs (1985) explains that this stage of

learning represents the way students perceive the academic environment, and based on

that perception, a suitable learning approach is adopted to tackle the learning task with

consequent effects on performance. In other words, students’ approaches to learning are

malleable, representing a choice of their learning behaviours that are consistent with their

perceptions of the learning environment (Biggs, 1993, 1999).

Ramsden (2003) further expands the 3Ps Model proposed by Biggs (1985) by

highlighting students’ perceptions of task requirements (illustrated in Fig. 2). According

to the author, between receiving instructions and the learning process lie the learner’s

perceptions of the learning context or the general learning environment; subsequently,

the learner will decide what the task requires. In this context, Ramsden (2003) stresses

the importance of good teaching to enable students achieve quality learning outcomes.

By providing a supportive learning environment, one that encourages active participa-

tion and provides quality feedback, students would have a more positive perception of

the learning task. Students’ perceptions of task requirements, or the perceptions of the

Fig. 1 Biggs’ 3Ps Model (Source: Biggs, 1985, p. 185)
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learning environment include their perceptions of teaching support, curriculum, assess-

ment, and class climate. Ultimately, this is the deciding situational factor that influences

approaches to learning and learning outcomes.

Learners’ perceptions are also simultaneously influenced by personal characteristics

of their learning orientation. These in turn, affect their approach to learning and learning

outcomes. Thus, the author proposed that to improve the quality of students’ approaches to

learning, their perceptions of the learning context have to be determined, as part of the

presage factors of the 3Ps Model.

Taken together, both Biggs (1985)’s and Ramsden (2003)’s 3Ps Models describe learn-

ing outcomes as consequences of the interaction between students’ characteristics and

the learning context during the learning process. The learning approach, in turn, medi-

ates the outcomes achieved.

Kozma (1991) stresses that, in an ICT-supported learning environment, the media or

technology characteristics interact with task characteristics, together with the characteris-

tics of individual learners, to influence the learning process. This notion is consistent with

the 3Ps Models where ICT stands as an important presage factor which interacts with

other aspects of the situational factors or learning context (e.g. teaching, assessment, peer,

curriculum), as well as personal factors of students to influence students’ choice of learn-

ing approaches. Against this backdrop, the application of an ICT-pedagogy enables a

student-centred learning environment where the teacher’s role has changed from instruc-

tivist to constructivist (Harada, 2003). The teacher creates platforms for students to be ac-

tively involved in the learning process, such as providing technology-rich learning

environments for easy access to learning materials, online assessments, and communica-

tion with teacher and peers (Prensky, 2001), thus, enabling students to build upon existing

knowledge structures and facilitate them to interact freely with information. Hence,

the application of an ICT-pedagogy helps develop a learning environment that is inter-

active, collaborative, and supportive. In this study, students’ various perceptions of such a

learning environment are referred to as the ICT-supported learning environment percep-

tions (ISLEP).

Fig. 2 Ramsden’s 3Ps Model (Source: Ramsden, 2003, p. 82)
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Methodology
As the present research was aimed at investigating the influence of Malaysian second-

ary school students’ perceptions of an ICT-supported learning environment on their

approaches to learning Principles of Accounting, the correlational research design was

used. An ICT-supported learning environment covers the use of generic software (e.g.

word processing, spreadsheet), on-line information and communication tools (e.g.

email, blog, forum, portal), and search engines (e.g. Google) in teaching and learning.

Students use ICT to complete and submit assignments, search information, obtain

notes, and conduct on-line discussion and communication with the teacher and peers

(Aldridge, Dorman, & Fraser, 2004).

Participants

The respondents of this study were Form Four (equivalent to Grade 10 in the United

States) Malaysian students who were studying Principles of Accounting in an ICT-

supported learning environment. Three types of schools were targeted in this study,

namely Smart Schools (Smart School Project Team, 1997), schools that built a Princi-

ples of Accounting blog, and schools that engaged in simulated virtual business and

entrepreneurship programmes. As many challenges have been reported in the utilisa-

tion and integration of ICT in teaching and learning where teachers in Malaysia seldom

take full advantage of the ICT facilities (Nadzrah Abu Bakar, 2007; Ministry of Educa-

tion, 2006; United Nations Educational, Science and Cultural Organization, 2012,

2015), the present study has to identify schools which actively utilise and integrate ICT.

The aforesaid three types of school provided ICT-supported learning environments as

defined by Aldridge et al. (2004).

To ensure the findings were representative and could be generalised, the researcher

applied multistage proportional stratified cluster sampling in randomly selected states

representing five major regions of Malaysia (Tourism Malaysia, 2013), namely Kedah

(Northern Region), Selangor (Central Region), Johore (Southern Region), Kelantan (East

Coast Region), and Sabah (East Malaysia). The sample consisted of 371 participants.

The questionnaires were administered by the researcher via a face-to-face survey to en-

sure authenticity of the data elicited and also to obtain a high response rate.

Instruments

Students’ Approaches to Learning

The instrument used to assess Students’ Approaches to Learning (SAL) for this study

was adopted and adapted with permission from the Revised Two-Factor version of the

Learning Process Questionnaire (R-LPQ-2F) developed by Kember et al. (2004). This

instrument was chosen as it is specially designed to measure the learning approaches of

secondary school students, unlike Biggs’ (1987b) Study Process Questionnaire which as-

sesses the learning approaches of university students. Furthermore, the R-LPQ-2F is a

simplified version consisting of only the deep and surface approach scales measured by

a reasonably small number of items. It is, thus, suitable for use by secondary school

students.

The modified instrument in this study comprised 25 items, where both deep and sur-

face approaches were measured by 13 and 12 items respectively. The construct of each
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learning approach was further measured by the sub constructs of motive and strategy.

In other words, the deep approach consisted of deep motive and deep strategy, while

the surface approach comprised surface motive and surface strategy. Each sub con-

struct was further measured by two scales where deep motive contained the scales of

intrinsic interest (II) and commitment to work (CW); deep strategy was measured by

scales of relating ideas (Rl) and understanding (Ud). On the other hand, surface motive

consisted of the scales of fear of failure (Fr) and aim for qualification (Qlf); surface

strategy was indicated by scales of minimising the scope of study (Scp) and memorisa-

tion (Mm). Sample items are listed in Table 1 below.

All the items of the instrument were designed to be rated by the respondents using a five-

point Likert scale, ranging from “Never” to “Almost Always” (other options being “Seldom”,

“Sometimes”, “Often”). These responses were scored as follows: “Never”-1 point; “Seldom”-

2 points; “Sometimes”-3 points; “Often”-4 points; and “Almost Always”-5 points.

ICT-supported learning environment perceptions

Since Aldridge et al.’s (2004) definition of ICT-supported learning environment was

adopted for the present study, it was appropriate to employ the instrument designed by

these researchers to investigate Malaysian students' perceptions of ICT-supported

learning environments. The Technology-Rich Outcomes-Focused Learning Environ-

ment Inventory (TROFLEI) designed by Aldridge et al. (2004) was, thus, adopted and

adapted with permission. Moreover, TROFLEI was used for this study as it focuses on

assessing secondary school students’ perceptions of learning environments where ICT-

pedagogy is the norm. The modified instrument in this study consisted of seven scales

measured by 55 items that assessed students’ perceptions of ICT usage (ICT), student

cohesiveness (SC), teacher support (TS), cooperation (CO), involvement (IVL),

Table 1 Structure and sample items in the adapted R-LPQ-2F instrument

Approach Total
item

Sub
construct

Scales Sample item

Deep
approach

13 Deep motive Intrinsic interest I find that at times studying Principles
of Accounting makes me feel really
happy and satisfied.

Commitment to work I like to do enough work on a topic
of Principles of Accounting so that
I can fully master its concepts.

Deep
strategy

Relating ideas I try to relate what I have learned in
Principles of Accounting to what I have
learned in other subjects.

Understanding When I read a Principles of Accounting
textbook, I try to understand its contents.

Surface
approach

12 Surface
motive

Fear of failure I am discouraged by a poor mark on a
test of Principles of Accounting.

Aim for qualification I intend to pursue an accounting degree
because I feel that I will then be able to
get a better job.

Surface
strategy

Minimising scope of
study

I learn only topics which are included in
the examination of Principles of Accounting.

Memorisation I learn Principles of Accounting by rote,
going over and over them until I know
them by heart.
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investigation (IVG), and task orientation (TO). In this context, ICT usage included per-

ceptions of using various ICT tools such as generic software, on-line information and

communication tools, search engines for teaching and learning as defined by Aldridge

et al. (2004). Sample items of TROFLEI are listed in Table 2 above.

Each of these scales was measured by a five-point Likert scale, ranging from “Never”

to “Almost Always” (“Never”, “Seldom”, “Sometimes”, “Often” and “Almost Always”).

These responses were scored as follows: “Never”-1 point; “Seldom”-2 points; “Some-

times”-3 points; “Often”-4 points; and “Almost Always”-5 points.

Personal factors

Based on the 3Ps models proposed by Biggs (1985) and Ramsden (2003), students’ ap-

proaches to learning and perceptions are also influenced by their personal factors.

Thus, personal factors such as academic ability and prior educational experience were

included in the research framework of the current study as they were important factors

in determining learning (Bloom, 1976).

The respondents' academic ability was assessed through their grades obtained for math-

ematics, science, and the Malay language in the Lower Secondary Summative Assessment.

Prior educational experience refers to the respondents' accounting knowledge, previous

experience of doing business or being an entrepreneur in the family, school, work, or par-

ticipation in self-organised entrepreneurial activities. According to entrepreneur education

researchers, a person learns about business through formal education and training, experi-

ence, and vicarious experience obtained from his or her environment such as family,

school or working place (Holcomb, Ireland, Holmes, & Hitt, 2009; Pittaway & Cope,

2007).

Pilot study

The adapted R-LPQ-2F and TROFLEI instruments were pilot-tested prior to the actual

data collection to assess their appropriateness in terms of reliability and construct val-

idity. Pilot-testing was conducted in two schools which fulfilled the criteria of ICT-

supported learning environment; 90 students participated in the pilot study.

Table 2 Structure and sample items in the adapted TROFLEI instrument

Scales Sample Item

ICT usage I use the computer to type my assignments for Principles
of Accounting.

Student cohesiveness In the learning environment which is supported by ICT, I work
well with other students in this class.

Teacher support In the learning environment which is supported by ICT, the Principles
of Accounting teacher in this class takes a personal interest in me.

Cooperation In the learning environment which is supported by ICT, I cooperate
with other students in this class, when doing accounting exercises.

Involvement In the learning environment which is supported by ICT, I discuss ideas
in this class.

Investigation In the learning environment which is supported by ICT, I carry out
investigations to test my ideas.

Task orientation In the learning environment which is supported by ICT, getting a
certain amount of accounting work done is important to me in
this class.
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The reliability values are presented in Table 3 where values for all the scales ranged

from .69 to .93. The results indicated that the instruments had satisfactory internal

consistency as all the reliability values were near to or higher than .70 (DeVellis, 2003).

To establish construct validity, an exploratory factor analysis (EFA) was conducted to

assess the possible underlying factor structure without imposing a preconceived struc-

ture on the outcome (Child, 1990). Meanwhile, a confirmatory factor analysis (CFA)

was further conducted on the actual data to determine the ability of a predefined factor

model to fit an observed set of data (DeCoster, 1998). In this case, both analyses were

tested on a different sets of data to evaluate construct validity. According to DeCoster

(1998), if the findings of an EFA are put directly into a CFA on the same data, the pro-

cedure is like merely fitting the data and not testing theoretical constructs. Thus,

the pilot data were used for EFA, while the actual data, another set of data for theoret-

ical construct testing, were used for CFA in the present study.

The factorability of the deep approach items was first examined through EFA. By

using methods of principal components analysis with promax rotation, four factors of

deep approach were extracted (Table 4). They were the scales measuring intrinsic inter-

est (II), commitment to work (CW), relating ideas (Rl) and understanding (Ud), with al-

most all items grouped under an individual factor or scale according to the SAL theory.

In addition, the communalities were all above .3, confirming that each item shared

some common variance with other items.

Though item C22 cross-loaded on two factors with both factor loading values less than

.5, the item had moderately high communality of .65. According to Costello and Osborne

(2005), only item with communality of less than .4 has to be removed as it may either not

be associated with other items or may suggest that an additional factor should be ex-

plored. In this study, this item was retained for further verification in the confirmatory

factor analysis. Overall, all the 13 items were retained after performing EFA.

On the other hand, the factorability of the surface approach items was also assessed.

Table 5 shows four factors measuring surface approach were also extracted according

to the SAL theory. These factors were fear of failure (Fr), aim for qualification (Qlf),

Table 3 Reliability of the instruments in pilot test (N = 90)

Scale Cronbach’s alpha

Deep approach .84

Deep motive .78

Deep strategy .72

Surface approach .72

Surface motive .70

Surface strategy .69

ICT-supported learning environment perceptions

ICT usage .88

Student cohesiveness .85

Teacher support .90

Cooperation .93

Involvement .88

Investigation .87

Task orientation .91
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minimising scope of study (Scp), and memorisation (Mm). All these items had commu-

nalities values above .3, indicating that each item shared some common variance with

other items. Though item C5, C19, and C23 cross-loaded on two factors, according to

Lirn, Lin, and Shang (2014), the loading on the factor with factor loading less than .5

will be ignored and the item loaded with higher loading should be considered as an in-

dicator of the factor. As a result, all the 12 items measuring surface approach were

retained after performing EFA for further verification through CFA in actual study.

The results of the EFA for the construct of ICT-supported learning environment percep-

tions are shown in Table 6. It is obvious that each item shared some common variance with

other items as the communalities were all above .3. Seven factors were extracted where al-

most all the items clustered back to their respective factor or scales, according to the original

TROFLEI instrument. These factors or scales were ICT usage (ICT), student cohesiveness

Table 4 Factor loadings and communalities for 13 items measuring deep approach (N = 90)

Code II CW Rl Ud Communality

C1 .95 .78

C6 .76 .68

C10 .72 .63

C14 .78 .62

C18 .55 .45

C20 .85 .61

C22 .43 .48 .65

C2 .87 .85

C7 .47 .45

C24 .79 .59

C11 .64 .51

C15 .51 .49

C25 .91 .73

II intrinsic interest, CW commitment to work, Rl relating ideas, Ud understanding
Note: factor loadings < .4 are suppressed

Table 5 Factor loadings and communalities for 12 items measuring surface approach (N = 90)

Code Fr Qlf Scp Mm Communality

C3 .87 .78

C4 .85 .74

C8 .68 .54

C12 .82 .74

C16 .77 .66

C5 .50 .41 .39

C9 .68 .60

C13 .80 .69

C17 .68 .49

C19 .43 .76 .63

C21 .76 .72

C23 .48 .66 .57

Fr fear of failure, Qlf aim for qualification, Scp minimizing scope of study, Mm memorisation
Note: factor loadings < .4 are suppressed
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Table 6 Factor loadings and communalities for 55 items measuring ICT-supported learning
environment perceptions (N = 90)

Code ICT SC TS CO IVL IVG TO Communality

ICT1 .57 .73

ICT2 .69 .70

ICT3 .51 .68

ICT4 .80 .79

ICT5 .81 .73

ICT6 .86 .70

ICT7 .65 .64

ICT8 .82 .76

SC1 .68 .79

SC2 .75 .65

SC3 .63 .78

SC4 .81 .81

SC5 .87 .82

SC6 .75 .66

SC7 .60 .77

SC8 .82 .75

TS1 .78 .69

TS2 .92 .80

TS3 .85 .77

TS4 .87 .85

TS5 .81 .84

TS6 .63 .78

TS7 .68 .76

TS8 .64 .80

CO1 .80 .82

CO2 .91 .77

CO3 .72 .75

CO4 .64 .74

CO5 .71 .81

CO6 .65 .81

CO7 .68 .82

CO8 .61 .85

IVL1 .41 .65 .79

IVL2 .75 .76

IVL3 .73 .81

IVL4 .81 .80

IVL5 .70 .82

IVL6 .81 .76

IVL7 .75 .80

IVL8 .67 .78

IVG1 .91 .80

IVG2 .86 .84

IVG3 .61 .69
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(SC), teacher support (TS), cooperation (CO), involvement (IVL), investigation (IVG) and

task orientation (TO).

Though item IVL1 cross-loaded on two factors, the lower factor loading which was

less than .5 (.41) could be ignored (Lirn et al., 2014). Consequently, 55 items were

retained after EFA and were further verified through CFA in the actual study.

Overall, EFA established the construct validity of the two instruments for this re-

search, namely R-LPQ-2F and TROFLEI before they were used in the actual study. All

the measuring items were retained after their analysis showed high construct validity of

the instruments.

Data analysis

A confirmatory factor analysis was further conducted on the actual data to determine

the ability of a predefined factor model to fit an observed set of data (DeCoster, 1998).

Structural equation modelling (SEM) was subsequently performed to analyse the rela-

tionships of ICT-supported learning environment perceptions, academic ability, and

prior educational experience on students' approaches to learning. As the present study

consisted of two dependent variables, viz. deep approach and surface approach, the use

of SEM was more appropriate compared to multiple regression which can accommo-

date only one dependent variable (Hair, Black, Babin, Anderson, & Tatham, 2006).

Results
Students’ Approaches to Learning

The confirmatory factor analysis validated the hierarchical structure of deep approach

which, according to the SAL theory, is formed by the sub constructs of deep motive

and deep strategy (Fig. 3). In this regard, the deep motive and deep strategy are formed

by item parcels. Item parcel is an aggregate-level indicator comprising the sum (or

average) of two or more items (Little, Cunningham, Shahar, & Widaman, 2002).

Table 6 Factor loadings and communalities for 55 items measuring ICT-supported learning
environment perceptions (N = 90) (Continued)

Code ICT SC TS CO IVL IVG TO Communality

IVG4 .66 .73

IVG5 .51 .74

IVG6 .71 .76

IVG7 .85 .83

TO1 .79 .76

TO2 .81 .81

TO3 .70 .73

TO4 .77 .77

TO5 .78 .77

TO6 .71 .84

TO7 .72 .81

TO8 .86 .77

ICT ICT usage, SC student cohesiveness, TS teacher support, CO cooperation, IVL involvement, IVG investigation, TO
task orientation
Note: factor loadings < .4 are suppressed
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According to MacCallum, Widaman, Zhang, and Hong (1999), compared with item-

level data, models based on parcelled data have fewer indicators, and are thus more

parsimonious, having fewer opportunities for residuals to be correlated and are able to

lead to reductions in various sources of sampling error. Hence, parcelled-based models

could produce a more stable solution for model fit.

The surface approach, however, was not discerned in the current learning context.

The scales of memorisation (Mm) and fear of failure (Fr) which measured surface ap-

proach were removed from the model. The former was due to all its items (C19, C21,

and C23) having poor correlation (below the .30 minimum criterion) with other items

Fig. 3 The second-order measurement model of deep approach derived from item parcels

Fig. 4 The initial measurement model of surface approach after removing the scales of memorisation
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measuring surface approach, while the latter did not correlate well with both the scales,

aim for qualification (Qlf) (r = − .03) and minimising scope of study (Scp) (r = − .02) to

measure surface approach (Fig. 4).

The final model of surface approach (Fig. 5) presents both of its scales, with Qlf and Scp

merging as one and having high correlation with deep approach (DA) (r= .79). As such, it is

a new learning approach, referred to as the future-oriented approach (FA) in this study.

Scp that measured the learning strategy was negatively related to Qlf, which measured for

learning motive. In other words, instead of minimising scope of study, the reverse of Scp

could denote a non-surface strategy that was related to Qlf, the learning motive which aims

for qualification. The result, thus suggested that for the sake of achieving a good qualification

in the future, students did not limit their scope of study. Hence, this construct was also re-

lated to the deep approach but especially concern on the learning behaviour which is driven

to study with a focus on the future, in particular to obtain a desirable qualification (Liem,

Nair, Bernardo, & Prasetya, 2008). The construct was different from the surface approach as

it did not relate significantly with the scales of fear of failure (Fr) and memorisation (Mm).

It was an emerging construct which could be influenced by the local social norms and edu-

cational culture. In addition, the removal of the scale of memorisation (Mm) could be at-

tributed to students’ perceptions that the strategy of memorisation was not applicable to the

learning of Principles of Accounting. Indeed, the learning of accounting requires a reasoning

approach rather than mechanically learning it through memorisation (Borthick & Clark,

1986; Jackling, 2005; Sukumaran, 1991; The Purpose of Accounting Education, 2016).

On the other hand, the construct of deep approach (DA) was formed by the item par-

cels of deep motive (DM) and deep strategy (DS) as the initial hierarchical structure of

DA did not meet the assumption of multivariate normality. Thus, it was necessary to

revise it by converting the sub constructs of DM and DS into item parcels.

ICT-supported learning environment perceptions

The final measurement model of ICT-supported learning environment perceptions

(ISLEP) was validated by the confirmatory factor analysis is as shown in Fig. 6. The

model suggested that student cohesiveness (SC), cooperation (CO), and investigation

(IVG) were interrelated; while teacher support (TS) and involvement (IVL) should be

Fig. 5 The measurement model of deep approach and future-oriented approach derived from item parcels
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also merged as one. The combination of SC, CO, and IVG was possible as students

used to have group investigation activities (Sharan, 1995) during classes and, thus, co-

operation was inter-connected with investigation. Group investigation is a cooperative

learning strategy involving task specialisation; students work in small groups to investi-

gate a specific topic (Slavin, 1995). Sharan and Sharan (1992) emphasise that group in-

vestigation is dependent on student interaction and thus, cohesiveness among students

is the catalyst to facilitate interaction. Student cohesiveness, in turn, is also enhanced in

the process of the group investigation. Therefore, the three sub constructs of SC, CO,

and IVG could be interrelated and combined as one.

Similarly, the intercorrelatedness of TS and IVL can be explained by the Attachment

Theory which states that students use their positive relationships with adults to organ-

ise their experiences (Ainsworth & Bowlby, 1991). Central to this theory is that stu-

dents with close relationships with their teachers view them as a “secure base” from

which to explore their learning environment. Many studies have found that positive

teacher-student relationships encourage students to be more involved in the learning

process (Buhs, Ladd, & Herald, 2006; Hamre & Pianta, 2001; Wentzel, 2004, 2009).

Therefore, both sub constructs of TS and IVL were considered interrelated and

were grouped as one.

The influence of ICT-supported learning environment perceptions on Students’

Approaches to Learning

The structural model in the present study is presented in Fig. 7. The model shows that the

construct of ICT-supported learning environment perceptions (ISLEP) had a very significant

influence on deep approach to learning (DA) (β= .848, p < .001) and future-oriented ap-

proach to learning (FA) (β = .734, p < .001). Meanwhile, ISLEP was significantly influenced by

Fig. 6 The second-order measurement model of ICT-supported learning environment perceptions derived
from item parcels
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academic ability (AA) (β= .143, p < .05) and prior educational education (PEE) (β= .140,

p < .05).

Discussion
Deep approach

The deep approach to learning validated in this study explicates the sub constructs of

deep motive and deep strategy. The findings prove the generalisability of the propositions

of the deep approach according to the SAL theory (Biggs, 1987a, 1993) because Malaysian

students also use a similar approach to their learning. The result is also coherent with the

findings of Immekus and Imbrie (2010) where the construct of deep approach is validated

together with its sub constructs of deep motive and deep strategy. This finding enhances

the notion advocated by Richardson (1994) in his literature research of SAL that the rela-

tive reliable of the construct of deep approach could be due to the intercultural consensus

regarding the purpose of education.

Fig. 7 Structural model of the study
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Surface approach and future-oriented approach

The confirmatory factor analysis results in this study indicated that surface approach

did not collate according to the multidimensional structure as stated in SAL theory.

Thus, the finding is coherent with Fryer et al. (2012) who find that surface approach

has generally lower reliability, and is the least culturally portable. In other words, cross-

cultural sensitivity is a key point to be considered when conducting SAL studies.

The results further reveal the future-oriented approach to learning emerging as a

new learning approach. It consists of the motive of aiming for qualification comple-

mented by the non-surface learning strategy of non-minimisation of scope of study, i.e.

learning beyond the minimum scope. It features a unique learning approach which is

future-oriented; students put in extra effort to study to secure a better future. This

finding echoes the cross-cultural study conducted by Liem et al. (2008) who explored

the culture-general (etic) and culture-specific (emic) aspects of learning approaches

used by Asian secondary school students, and found that students were driven to aim

for brighter job prospects after graduation. Aiming for qualification is originally de-

scribed by Biggs (Biggs, 1987a, 1993) as extrinsically driven, and therefore has a surface

motive. However, it is complemented with a non-surface strategy in the present study.

In other words, it is a distinct approach consisting of two incongruent elements,viz. sur-

face motive (aim for qualification) and non-surface strategy (learning beyond the mini-

mum scope of study). Therefore, the future-oriented learning approach contradicts

Biggs’ (Biggs, 1985, 1987a) notion of meta-learning which states that students have the

awareness to adopt a learning strategy that is congruent with their learning motive (e.g.

deep strategy derived from deep motive).

Liem et al. (2008) argue that the future-oriented motivation of aiming for qualifica-

tion should not be categorised as surface motive as defined by Biggs (1987a, 1993), but

should instead be categorised as a separate domain of academic motivation which is re-

lated to future goals. In contrast, deep motive (intrinsic interest and commitment to

work) and surface motive (fear of failure) are concerned with the engagement of a task

at hand for a more immediate purpose. Future goals have been studied by researchers

to understand students’ motivation from the context of future time perspective

(DeVolder & Lens, 1982; Simons, Vansteenkiste, & Lens, 2004). Studies have also been

conducted to determine how striving to attain future goals may enhance students’ en-

gagement, level of information processing, persistence, and academic performance.

Miller and Brickman (2004) further advocate that students possess both future and im-

mediate goals to shape learning behaviours. Future goals help students look beyond im-

mediate needs by rendering meaning to learning tasks so that such tasks would be

perceived as useful in fulfilling future aspirations. Hence, students’ future goals provide

a driving force for their engagement in learning, including the use of deep learning

(Andriessen, Phalet, & Lens, 2006; McInerney, Liem, Ortiga, Lee, & Manzano, 2008;

Miller & Brickman, 2004). Based on the aforesaid studies, Liem et al. (2008) contend

that future-oriented motivation is a proactive motive for learning rather than surface

motive.

The future-oriented approach to learning consists of the learning strategy that exhorts

students to learn beyond the minimum scope of study. As such, it is also related to the

deep learning approach as depicted by the model in Fig. 5. This result is congruent with

the findings by Fryer et al. (2012) and Wan Shahrazad Wan Sulaiman et al. (2013) where
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the moderate positive relationship between deep approach and surface approach was

found in the learning contexts of Japan and Malaysia. These results suggest that the scales

of surface approach might be constituted differently in the Asian culture. It should be

noted that the scales of the future-oriented approach in the present study, i.e. aim for

qualification (Qlf) and minimising scope of study (Scp), are in fact the measuring scales

for the surface approach originally. For Western students, intrinsic motivation is an ante-

cedent for the adoption of deep learning strategies (Biggs, 1987a). However, Biggs and

Watkins (1996) found that for students in the East, the adoption of deep strategies is stim-

ulated by “a head of mixed motivational stem” (p. 273) which inluded many future con-

cerns such as personal career, material reward, family reputation, in addition to genuine

interest. Against the backdrop of an accounting learning context, the findings in this study

indicate that accounting students have similar aspirations too. As Principles of Account-

ing is a fundamental course for the accounting profession, this subject directly motivates

students to excel so as to enjoy brighter prospects in their future career (Department of

Education, 2010; Turner, 2011).

Furthermore, besides a learning motive which concerns future goals, the learning

strategy of learning beyond the minimum scope of study is also a reflection of the stu-

dent’s diligence, a value which is greatly emphasised in many Asian cultures. In

addition to diligence, other learning virtues include endurance of hardship, humility,

concentration, and perseverance (Rohlen & LeTendre, 1996; Salili, 1999). This is in

contrast to Western cultures which attribute success to ability rather than effort (Hollo-

way, 1988; Salili, Hwang, & Choi, 1989). Hence, the findings in this study lend support

to previous studies that compare Western and Eastern cultures vis-à-vis learning

virtues.

In short, the future-oriented approach to learning found in this study can be justified as

an outcome influenced by the local social educational culture which envisages that exhort-

ing effort in learning is a stepping stone that would lead to the realisation of aspirations.

ICT-supported learning environment perceptions

The construct of ICT-supported learning environment perceptions in the present study

is characterised by ICT usage, student cohesiveness, cooperation, investigation, task

orientation, teacher support, and involvement. The results of this study indicated that

students’ positive perceptions of their ICT-supported learning environment, which was

in the context of accounting learning, contributed strongly to deep and future-oriented

approaches to learning. Part of this finding is coherent with several studies which have

found that accounting students who possess positive perceptions of their ICT-

supported learning environments tend to adopt a deep approach to learning and are

usually engaged in their learning (Arquero & Romero-Frias, 2013; Jebeile & Abeysekera,

2010; Turner, 2011).

Besides encouraging a deep approach to learning, the ICT-supported learning envir-

onment perceptions also contributed directly and unexpectedly to a new learning ap-

proach found in this study—future-oriented approach to learning. This finding suggests

that students possess multiple motives for learning (Liem et al., 2008). They study Prin-

ciples of Accounting not only because of intrinsic interest in the subject, which was

reflected in their deep approach to learning in this study, but they also demonstrated
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their commitment to learning Principles of Accounting so that they would acquire the

requisite qualifications for brighter career prospects upon graduation. The learning en-

vironment supported by ICT could provide students an authentic learning experience

and thus, encourage them to strive to become qualified accountants.

In addition, part of the perceptions of ICT-supported learning environment consisted

of interrelated perceptions of cooperation, investigation, and student cohesiveness.

Clearly, the use of ICT has to be integrated with a range of other learning experiences

that develop interactive and cooperative learning as well as provide students the oppor-

tunity to take charge of investigation so that they are empowered in their own learning.

This result is coherent with the notion propounded by some researchers that technol-

ogy can be used appropriately as a pedagogical tool to enhance learning (Arquero &

Romero-Frias, 2013; Hiralaal, 2012; Jebeile & Abeysekera, 2010).

On the other hand, the interrelated perceptions of teacher support and involvement to-

gether with task orientation reveal that deep and future-oriented approaches to learning

are encouraged when students feel involved and believe their teachers are supportive and

give clear instructions on tasks or assignments. This result is echoed in few studies which

found that students’ perceptions of good teaching quality involve having recipro-

cal teacher-student relationship. Also, good teachers provide clear explanations, give help-

ful feedback, are committed to preparing helpful instructional materials, state clearly task

requirements, and encourage students to do their best. Such positive attributes of teachers

have a very strong impact on successful learning (Lillie & Wygal, 2011; Rumpagaporn,

2007).

In short, interactivity is important in the process of learning. Students are able to de-

velop ideas, enquiries, and criticism through interaction; the perceived interactivity is a

driver for adopting ICT in learning, ultimately leading to quality learning. Thus, the

present study has shown the importance of the relationship between the construct of

ICT-supported learning environment perceptions and the deep approach and more-

over, the future-oriented approach to learning. In other words, incorporating ICT alone

in the teaching and learning process may not enhance learning; ICT has to be used as a

lever to promote student engagement so that it becomes a catalyst for effective

learning.

Conclusion and implications
Overall, this study has proven that students’ perceptions of an ICT-supported learning en-

vironment contribute to students' adoption of a deep approach and future-oriented ap-

proach to learning. The pedagogical approach that emphasises the use of ICT to enhance

learning experience, rather than merely for the delivery of instruction, can contribute to suc-

cessful learning.

The empirical results of this study have contributed to the SAL theory by the identifi-

cation of a new learning approach, namely the future-oriented approach to learning.

The finding takes cognizance of the influence of socio-cultural and educational con-

textual factors, while also taking into account learners’ future goals and aspirations.

Therefore, this finding enriches the body of knowledge and also cautions researchers

against generalising by applying learning phenomena found in Western cultures to the

Eastern context.
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In addition, the direct and strong influence from the ICT-supported learning environ-

ment perceptions on deep and future-oriented approach to learning found in this study

supports the 3Ps model (Ramsden, 2003), in particular the influence of perception of the

learning environment on approaches to learning. It suggests that teachers should em-

ploy ICT as a pedagogical tool to foster students’ deep learning. They should always re-

flect on employing a combination of teaching methods to create an engaging and

constructive learning environment.
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