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 Research on student learning approaches can be very useful to 

lecturers for improving their teaching and understanding their 

students’ learning. The distinction between deep approach and 

surface approach to learning is particularly important for 

lecturers to understand how students learn and thus have a 

better chance of meeting the diverse learning needs of their 

students. This paper investigates the learning approaches 

adopted by engineering students in Universiti Teknologi 

MARA (UiTM) Pulau Pinang who enrolled in the course 

Further Calculus for Engineers. In addition, it also aims to 

identify whether these approaches are associated with their 

faculties and gender. Data were collected from 82 engineering 

students from four faculties using the Revised Two-Factor 

Study Process Questionnaire (R-SPQ-2F). The result shows 

that deep approach to learning was dominant among the 

respondents regardless of their faculties and gender.  

 

 

INTRODUCTION 

Studies on students approach to learning has been of interest to educational researches since 1970’s. Deep and 

surface are two approaches to study, derived from the studies of two educational psychologists, Ference Marton 

and Roger Saljo in1976. Since then, researches all over the world have extended Marton and Saljo’s works to 

develop models and inventions with the purpose of measuring students’ approaches to learning. Garrison, 

Andrew and Magnusson (1995) defined learning approaches as the ways which individuals adopt in order to 

succeed in learning. The term “approach” is used to signify both the learner’s intention and the strategy she or 

he takes to process information.  

 

According to Houghton (2004), an individual adopting a deep approach is said to examine new facts and ideas 

critically, tying them into existing cognitive structures and making numerous connections between these facts 

and ideas. On the other hand, an individual with a surface approach  to learning accepting new facts and ideas 

uncritically, and attempting to store them as isolated and unconnected items.  

 

http://www.learningandteaching.info/learning/referenc.htm#MARTON F and SÄLJÖ (1976)
http://www.learningandteaching.info/learning/referenc.htm#MARTON F and SÄLJÖ (1976)
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Research on student learning approaches can be very useful to lecturers for improving their teaching and 

understanding their students’ learning style. Consequently the lecturers will have a better chance of meeting 

diverse learning needs of their students. According to Seri, Saemah, Ramlee and Mohd (2012), major factors 

affecting the students’ deep approach towards learning is good teaching, followed by the assessment, learning 

resources and clear objectives. Lublin (2003) suggested that students who took deep approach towards learning 

have the intention of understanding the subject, engaging with it and valuing it. Studies by Diseth, Pallesen, 

Horland and Larsen (2006) and Duff, Boyle, Dunleary and Ferguson (2004) had shown that learning approaches 

were much related to student’s academic performance at the university level. On the other hand, study by Hanin, 

Zaiton and Norshidah (2013), found that surface approach showed an inverse relationship with academic 

achievement. The more the students used surface approach in their studies, the lower the academic achievement 

would be. 

 

Studies by Biggs (1999) and Entwistle (1995) showed that the characteristic of students’ approaches were not 

fixed. Approaches can vary according to students’ perception of their environment. A student may take a deep 

approach to one subject but surface approach to another.  

 

What are the factors that influence students’ approaches to learning? 

According to Entwistle (1995), factors that influence students’ approaches to learning and studying depended on 

the assessment, the learning environment, curriculum overload, teaching design and teaching method. Lublin 

(2003) agreed that assessment of the subject was the major factor that influences their preferred approaches. 

Biggs (1999) suggested that good teachers can influence students to take a deep approach. On the other hand, 

poor teaching can force students to take surface approach. Good teaching acted as an encouragement of a deep 

approach of learning. Biggs, Kember and Leung (2001) suggested that students adjusted their learning styles 

based upon the demands of the course they enrolled in.  

 

According to Biggs (1989) and Tagg (2003), students who adapted surface learning focused on the substance 

information and emphasize on rote learning and memorization techniques. The goal of studying for these 

surface learners was to avoid failure in the examination. They neglected grasping and understanding the key 

concepts of the subject. Consequently, they failed to apply the information in other circumstances (Bowden & 

Marton, 1998).  

 

In contrast, students using ‘deep-level processing’ focused not only on substance but also the underlying 

meaning of the information (Biggs, 1989; Tagg, 2003). Deep learning was represented by a personal 

commitment to understand the material by using various strategies such as reading, combining resources, 

discussing ideas and applying knowledge in a real world situation (Biggs, 1989).                                                             

 

Several psychometric techniques had been used to develop questionnaires for assessing students’ approaches to 

learning. Originally, the Study Process Questionnaire (SPQ), developed by John Biggs (1987) consisted of three 

approaches to learning: surface, deep and achieving,each with a motive and strategy subscale. It has been used 

worldwide in investigating students’ approaches to learning. However, a number of studies showed that a two 

factor model with deep and surface approaches had the best fit, instead of a three factor model (Kember & 

Leung, 1998; Zhang, 2000).  

 

Hence, the Revised Two-Factor version of the Study Process Questionnaire (R-SPQ-2F) has been initiated to be 

used in education settings (Biggs et al., 2001). According to Biggs (1987), students’ approach to learning had 

two components: i) how the students approach the task (strategy) and ii) why the students want to approach it 

(motive). Therefore, his questionnaire categorized the students on the basis of deep approach (DA) and surface 

approach (SA) of learning with four sub-scales, which are deep motive (DM), deep strategy (DS), surface 

motive (SM) and surface strategy (SS). Table 1 gives the definition of the four sub-scales. 

 

TABLE 1 

TRADITIONAL LEARNING APPROACHES 

Learning Approach Learning Motive Learning Strategy 
Surface Approach (SA) Surface motive (SM) is to meet 

requirements minimally: a balancing act 

between failing and working more than 
necessary 

Surface strategy (SS) is rote learning where students 

focus on what appear to be most important topics or 

elements and reproduce them but do not see interactions 
between knowledge. 

Deep Approach (DA) Deep motive (DM) is intrinsic interest in 

what is being learned; to develop 

competence in particular academic subjects. 

Deep strategy (DS) is to seek meaning and involves 

processes of high cognitive level, such as searching for 

analogies relating to previous knowledge and play with 

task and think about it constantly. 
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Source: Biggs (1987) 

It is of interest of the researchers to study students’ approach to learning as it is one of the key elements for 

understanding the students’ learning process and its contribution to the quality of the learning outcome. 

 

 

OBJECTIVE 
This study attempts to answer the following research questions: 

 

1) What is the preferred learning approach of UiTM Pulau Pinang students taking the course MAT455-

Further Calculus for Engineers? 

 

2) Are there any differences between the learning approaches for students of UiTM Pulau Pinang taking 

the course MAT455 – Further Calculus for Engineers with regard to the faculties in which they study 

and their gender? 

 

 

METHODOLOGY 

The study was conducted in the first academic session of 2015/2016 to the students taking the course MAT455 – 

Further Calculus for Engineers. This course is obligatory for all students enrolled in the engineering program. 

The questionnaire consists of two parts:  

 

(i) The Revised Two Factor version of the Study Process Questionnaire (R-SPQ-2F) consists of 20 

items on a 5 point Likert scale ranges from “always or almost always true of me” to “never or only 

rarely true of me”. It measures the two approaches, deep and surface. Both scales, Deep Approach 

and Surface Approach containing two sub scales, namely Motive and Strategy. Each subscale has 

five items for a sum of ten items per study approach. The responses to the questionnaire were 

analyzed according to Biggs et al. (2001) scoring system. All deep motive and strategy scores were 

summed to arrive at a deep approach score for a student. All surface motive and strategy score 

were summed to arrive at a surface approach score. The maximum possible score for both deep 

and surface approach was 50 and the minimum score was 10.  

(ii) The respondents’ personal information such as faculties, part, gender, age and etc.  

After collecting the participant responses, the data were analyzed quantitatively using descriptive statistics 

involving mean and standard deviation, percentages and frequency distribution, cross tabulations and also 

performed an independent sample t-test and one-way ANOVA test by using the Statistical Package of Social 

Sciences (SPSS version 23). Preference for the R-SPQ-2F was due to its good reliability coefficients and 

goodness of fit as indicated by various researches (Biggs, Kember & Leung, 2001; Goh, 2005; Shahrazad, 

Rafaei, Mariam & Samhanim, 2013; Siddiqui, 2006). In the present study, the reliability coefficient (Cronbach’s 

alpha) for the total scores of the R-SPQ-2F was 0.711. 

 

 

RESULTS 

 

Profile of Respondents 

The profile of the respondents are given in Table 2. 

 

TABLE 2 

PROFILE OF THE RESPONDENTS 

Variable  Number Percentage 
Gender Male 64 78% 

 Female 18 22% 
    

Faculty Civil Engineering 22 27% 

 Electrical Engineering 25 30% 
 Mechhanical Engineering 13 16% 

 Chemical Engineering 22 27% 

 

A total of 82 students involved in the study. 64 (78%) were male and 18 (22%) were female. With regard to the 

faculty distribution, 22 (27%) were from the Faculty of Civil Engineering, 25 (30%) were from the faculty of 
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Electrical Engineering, 13 (16%) were from the Faculty of Mechanical Engineering and 22 (27%) were from the 

Faculty of Chemical Engineering.          

Preferences of Learning Approach 

Based on the values of the mean scores as shown in Table 3, it indicates that the most preferred learning 

approach was the deep approach (M = 32.52) 

 TABLE 3 
DISTRIBUTION OF STUDENTS LEARNING APPROACHES 

Scales Mean Standard deviation 

Deep Approach 32.52 5.51 

Surface Approach 26.62 5.44 

 

The two learning approaches were further analyzed.  Their scores were classified as follow: 10 – 19 as low score, 

20 – 29 as moderate score, 30 – 39 as high score and 40 - 50 as very high score. The scatter plot in Figure 1 and 

the cross tabulation in Table 4 give the information used to identify student learning approaches. The plot in 

Figure 1 illustrates that most student falls into a group of high scores for deep approach and low to average 

scores for surface approach.  

 

 

                                                                                             Fig. 1.  

                                                                         Scatter Plot of Study Approaches 

 

The result in Table 4, which represents the numerical distribution, support the result. Most students were 

classified as exhibiting high deep learning approach and low to moderate surface learning approach in their 

scores(N* = 43, 52%). Few students showed high scores for both deep and surface learning approach (N** = 20, 

24%) and very few students showed high scores in surface learning approach and low to moderate deep learning 

approach (N*** = 8, 10%). 

TABLE 4 

CROSS TABULATION OF DEEP AND SURFACE LEARNING APPROACHES SCORES 

 Deep Approach Scores 

 

Surface 

Approach 

Scores 

 10 – 19 
(low) 

20 – 29 
(moderate) 

30 – 39 
(high) 

40 – 50 
(very high) 

Total 

10 – 19 (low) 0 0 9* 0* 9 

20 – 29 (moderate) 1 10 31* 3* 45 

30 – 39 (high) 1*** 7*** 17** 3** 28 

40 – 50 (very high) 0 0 0 0 0 

Total 2 17 57 6 82 

 

Learning Approaches Based on Faculties 
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Students of all faculty uses the deep learning approach in their studies as the deep learning approach mean 

scores is higher than surface learning approach mean score in all faculty. The result is shown in Table 5. A one-

way ANOVA test was used to compare the learning approach variables among students of all the faculties. The 

result reveals that there are significant differences in learning approaches across the faculties as p-value is less 

than 0.05. 

 

TABLE 5 

DIFFERENCES IN LEARNING APPROACHES VARIABLES ACROSS THE FACULTIES 

 Civil Electrical Chemical Mechanical  F-value Sig 

(p-value) Variable Mean SD Mean SD Mean SD Mean SD 

DA 30.00 5.16 36.06 3.55 34.62 4.75 29.82 5.60 9.672 0.009 

SA 29.73 3.87 25.28 5.54 23.00 5.67 27.18 5.00 5.757 0.005 

                                                      Note: p-value < 0.05; DA = deep approach; SA = surface approach 

 

Gender Difference on Learning Approach Variables 

Table 6 shows the result when comparing the learning approach variables between genders using an independent 

sample t-test. There are no significant differences between male students and female engineering students on 

their learning approach since p-value is greater than 0.05.  

TABLE 6 
GENDER DIFFERENCES ON LEARNING APPROACHES VARIABLES 

 Male Female 
t-value 

Sig 

(p-value) Variable Mean SD Mean SD 

DA 32.33 5.26 33.22 6.44 -0.61 0.546 

SA 27.27 5.21 24.50 6.00 1.92 0.058 
                                         Note: p-value < 0.05; DA = deep approach; SA = surface approach 

 

DISCUSSION 

The present study reveals that the deep approach towards learning of MAT455- Further Calculus for Engineers 

was found dominant among the respondents. The result is as expected since the engineering students are aware 

of the need to engage in deep learning in order to develop the engineering attributes required by the profession. 

 

There is no significant relationship found between gender and learning approaches. This result supports the 

findings of studies by Ayalp (2015) and Siddiqui (2006). Both gender preferred a deep approach to learning, 

although female students’ deep approach scores were slightly higher than male students’ deep approach scores.  

 

 

 

The result also shows that deep approach to learning was found dominant among the respondents regardless of 

their faculties. Students of all faculties who were subjects of this study have achieved higher mean score on the 

deep approach scale as compared to the surface approach. Comparison among the faculties showed that students 

from the Faculty of Electrical Engineering exhibited higher deep approach score than other faculties. 

Furthermore, there is a significant difference in learning approach scores across the faculties. Further analysis is 

required prior to discuss this difference. 

 

 

CONCLUSION 

The finding of this study, however, cannot be generalized because of its small sample size. Future research 

would be of great value if the evidence of deep approach can be examined through learning related activities. 

This is due to the importance of the approaches students use in their study which has significant impact on both 

the quality of the students learning and their academic success. 
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