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ABSTRACT: Engineering education has moved towards a student-centred learning (SCL) approach, which has been
proven to be more effective when compared to the teacher-centre approach, especially for acquiring 21st Century skills.
However, many engineering lecturers are reluctant to change their teaching paradigm and approach to SCL, although they
have received training. This study aims to explore the factors that can change the conception of teaching among engineering
lecturers. This phenomenological study followed two engineering lecturers for one semester through classroom observations
and interviews at a university in Malaysia, after they underwent SCL training. The thematic analysis showed that both
lecturers started with the teacher-centred paradigm before the training, due to their previous learning experience under the
teacher-centred approach by their lecturers. After the training, they showed an inclination to adopt SCL in their classes.
However, due to unsupportive colleagues and department, and poor management, one lecturer failed to make the transition.
The other lecturer successfully embraced the SCL paradigm after she saw the positive impacts on her students, and her
colleagues did not discourage her to change. This study demonstrated that the conception of teaching influenced
the implementation of SCL, and the factors that bring successful change are training, support and appraisal.
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INTRODUCTION

The advent of Industrie 4.0, as well as the challenges of the 21st Century require engineering lecturers who can develop
competent engineering graduates with 21st Century attributes and skills [1][2]. This mainly calls for the student-centred
learning (SCL) approach, as opposed to the teacher-centred approach [3-6]. Studies have shown that the acceptance of
SCL implementation among students and lecturers in engineering has had a positive impact on improving lecturers’
teaching [7]. Unfortunately, most engineering lecturers tend to utilise teacher-centred approaches [8][9]. Although they
have positive perception of SCL after attending training, many felt it difficult to change their teaching paradigm to SCL
[10]. One of the major reasons engineering instructors held a teacher-centred teaching paradigm is the predominantly
teacher-centred culture in the engineering learning experience, which is expected, because individual learning
experiences shaped their conception of teaching [11-13].

There is little literature on engineering lecturers’ transition to new conception of teaching. Generally, the studies
discussed changes in knowledge, beliefs, attitudes, understanding, self-awareness and teaching practice [14-16], but not
the factors that influence the change. Engineering lecturers can implement the SCL approach successfully, if they
believe they can change. Lecturers need to understand how they think, i.e. their perceptions about teaching [17].
The conception of teaching can be defined as specific meanings and interpretations lecturers use to describe their
teaching, which guides them as they make teaching decisions, actions and behaviours [17]. During the transition,
engineering lecturers had to go through several phases to change their conception of teaching [13]. Appropriate support
can help to make the transition successful. However, engineering lecturers have found it difficult to accept SCL, because
of internal and external problems [18-20]. With the complexity of engineering content, lecturers need to be creative and
dynamic to implement SCL successfully. Institutions of higher learning normally organise training courses in SCL for
lecturers [21]. The effectiveness of these courses is related to changes of conception of teaching [22], but the change of
teaching beliefs requires time [23]. To help and support the engineering lecturers in changing their conception of
teaching, factors on how change can happen are studied and presented in this article.

RESEARCH METHODOLOGY

Phenomenological research methodology is used to study the change of conception of teaching from teacher-centred to
SCL and factors that enable or disable the change [24]. Phenomenology is a type of research design that focuses on
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understanding and interpreting profound human experiences [25]. Through the detailed interpretive process, the in-depth
description of an interpretation of the phenomenon, such as the hermeneutic cycle is generated. Suitable research
methods to study experiences are observation and in-depth interview. Two engineering lecturers from a university in
Malaysia were selected as the respondents, because they: 1) teach engineering courses; 2) are new to implementing SCL;
3) attended SCL training; and 4) are highly interested in implementing SCL. Designated as Arthur and Betty, each had
three interview sessions, and 28 observations were carried out in every class over one semester. Data were transcribed
and analysed using thematic analysis. This method is used to analyse, identify and report patterns within data to describe
people’s experience across the data [26].

Respondents’ Background

Before this study, both respondents practised mainly the teacher-centred approach in their classes. However, Arthur was
exposed to SCL at the beginning of his career through team teaching. Even though he did not know SCL at that time,
he was mentored by an expert engineering lecturer to help him implement SCL successfully. In this study, he taught
a fundamental engineering discipline course, which he had not taught before, to 25 second year students. Unlike Arthur,
after 10 years of teaching, Betty had no idea about SCL until she attended SCL training. She tried several teaching
techniques, like field visits, but most of the time, she used teacher-centred approaches. In this study, Betty taught
a 3-credit hour elective engineering specialisation course to 20 final-year students.

FINDINGS

There are three important phases of the conception of teaching transition from a teacher-centred to an SCL paradigm: before
SCL implementation, after attending SCL training and during SCL implementation. The moments are based on the points,
when the respondents demonstrated change in teaching intentions, actions and beliefs. For example, many changes
happened to the respondents after attending the training, like they developed new teaching intentions and a positive
perception of SCL. Based on these changes, the moment after attending SCL training is designated as one of the phases in
the conception of teaching transition. Phases of transformative learning were raised to explain how the changes occurred.

Before SCL Implementation

Arthur and Betty graduated from the same university in Malaysia. There are two similarities that caused them to hold on
to the teacher-centred learning paradigm as their initial conception of teaching: educational background and
epistemology. Their initial conception of teaching reflected the teaching approaches used by their previous lecturers that
were highly teacher-centred. They basically teach as they were taught. To them, lectures and tutorials were synonymous
with learning in engineering. Arthur said, the thing that | remembered was...all lecturers used conventional approach,
they just gave me lectures and tutorials. The belief in knowledge or epistemology, is at the beginning of conception of
teaching transition. The respondents used this belief as the reference to their initial teaching belief. For example,
they reflected on their learning experiences, such as how to learn, learning methods, and what they did to understand
difficult subjects. Arthur said, ...knowledge is about students’ understanding on the contents for students to solve the
problems. Betty, meanwhile, stated, ..knowledge...is.. | think... about memorising skill where the students can remember
what they learned so they can apply it.

The quotes show their belief that knowledge is given by lecturers. The knowledge meant is at surface level, memorising
course contents and some applications, illustrating the teacher-centred paradigm. This was ingrained since they were
students, believing this is the best way to learn, influencing initial teaching actions. Their experience gave them
an interpretation of the meaning of teaching and learning, forming their initial judgment and perception. When asked
What is teaching?, Arthur said, ...Teaching is a process to deliver the information or any knowledge...this information
should be delivered, so others can understand and get that knowledge... no matter what feedback we receive during that
process, as long as they received and understood, that is called teaching, and if the students do not understand, that is like
giving a talk. When asked the same question, Betty said, ...ohhh...teaching is...ehm...I deliver the knowledge.

After Attending SCL Training Workshops

Before the new semester began, Arthur and Betty attended two sessions of SCL training. The training consists of two
phases: active learning and team-based learning. The training introduced and exposed the trainees to informal and
formal cooperative learning and principles on effective learning techniques. It also included a variety of SCL teaching
techniques and educational knowledge to support SCL implementation, such as the how people learn a framework [27]
and constructive alignment [28]. The findings show that they have gained knowledge of teaching and learning, such as:

a) knowledge on teaching and improvement of their teaching skills;
b) assessment;

c) solutions to handle teaching problems;

d) teaching techniques.

The training workshops enhanced their awareness of effective teaching through SCL. They felt that their initial teacher-
centred paradigms were no longer relevant to be practised. Through the training sessions, they were aware of the
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meaning of effective teaching, which became a starting point to change to a new teaching perception towards SCL.
Betty said ...to change the teaching perspective, style or approaches depends on the initiative of the lecturer and no
compulsion by others or institution.

If the lecturer realised the need to improve their teaching and the importance of producing high quality engineering
graduates, the lecturer should participate in any teaching and learning training, such as this SCL training. In Arthur’s
case, after attending this training, he realised that the student-centred strategies were suitable for solving his teaching
problems. Thus, based on the knowledge gained from the training, he applied them, and the problems were solved.
The respondents made the comparison between their previous teaching practices with the SCL techniques. Exposure to
SCL gave them ideas to change their practices besides the teaching perspective.

Implementation of SCL
Arthur: New Conception of Teaching

Arthur started the semester with the intention of implementing SCL in his class. The training gave him ideas to improve
his teaching. The feedback from his students and the effectiveness of SCL changed his teaching perception about SCL.
Thus, in the new semester, he intended to implement SCL techniques to teach more effectively. However, Arthur did not
have proper teaching strategies and plans, especially on the selection of SCL approaches. He said, ...Usually 1 had
discussions with other colleagues and the programme coordinator to discuss the course outline, the objectives,
expectations and assessment. In terms of the content, | read and asked the previous lecturers who taught the course for
their power point slides, so | could study them, change a little bit of the content depending on myself. In term of SCL
techniques, I did not plan yet. | know, supposedly | should have it now.

Arthur faced the problem on mastery of the course contents although it was a fundamental course. He needed some time
to familiarise and gain understanding. This semester was his first time to teach this course. He said that he just wanted to
focus on the content rather than teaching strategies. That challenged his new teaching intention to implement SCL.
He said ...I think that this semester | have a problem familiarising myself with the new teaching content. This is my first
time | have taught this subject. | spent a lot of time to understand the content.

Arthur expressed his frustration about teaching using SCL. He knew he should focus both on the content and teaching
strategies, but chose to concentrate on the content. He said, ...the implementation and strategies of SCL approach,
everything is in my head. Yes, they should be planned, but I do not plan yet. The absence of a proper teaching plan in
a new course challenged his new teaching intention. He said, ...the students did the presentation and now the part of
calculation, I know SCL techniques, such as team games tournament, but it takes time, so | do not think that technique
can be applied. Arthur faced a conflict: continue his intention to implement SCL or retain the conventional approach.

At this moment, he needed support. He tried to seek support from his department and colleagues, but received the
opposite signal, ...in this year, majority of lecturers decline to teach that subject using PBL. But, when the coordinator
withdrew from teaching that subject using PBL, the lecturers who initially declined to use PBL volunteer to teach that
subject. His department also has no support programme to transform teaching. His colleagues did not support him to
transform his teaching too; they even resisted the implementation of SCL, because most of them had a clear centrality of
teacher-centred belief. As a junior lecturer, he wanted to feel safe; so, he decided not to feel alienated among his
colleagues. That forced him to return to the teacher-centred learning paradigm. Thus, he used his previous experience to
fit the unfamiliar content, which gave him comfort in teaching.

Betty: New Conception of Teaching

Betty started at the same point as Arthur in SCL implementation. She had a new intention to implement the SCL in her
class. Similar to Arthur, she felt motivated to implement what she learned in the training. She said, ...Ok! The lecturer
and students can exchange ideas and knowledge on the content...that is my intention to make the learning process
more interactive and ...The second is | want to make sure the learning environment is an exchange of ideas or
knowledge between the lecturer and students. Betty imagined the social learning environment and saw her role as
a facilitator. She felt ashamed when she was not well-prepared in the first class. Before this, Arthur and Betty did not
have teaching plans, and she only prepared materials and notes to teach. Both respondents noticed that SCL
implementation requires proper teaching plans to achieve the learning objective. An improper teaching plan will
cause problems, such as bad time management, insufficient students’ engagement in the learning process, unclear
instructions, and many more.

However, Betty faced a dilemma when her belief in teacher-centred learning paradigm contradicted her new teaching
intentions and actions. She thought active learning did not help students to learn. She wanted to lecture and was worried
whether the students would be able to construct their own understanding. She assumed her students had negative
perception towards her teaching and underestimated the capability of students in constructing knowledge.
These negative perceptions arose from her previous experience and conventional epistemology. However, towards the
end of the semester, she changed her mind after several implementations of SCL. She realised the SCL implementation
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was easy and helped her to get to know her students’ understanding of the topic before the final examination.
The students were increasingly motivated and interested to join the activities; even the shy and quiet ones became
talkative. The learning environment became warm, and students had the confidence to question and interact between
themselves and with Betty.

Like Arthur, she faced the same teaching problems and resisting factors. Betty used her teaching experience to
encourage students to engage with the SCL activities. In addition, Betty had a supportive environment to help her
implement SCL. There is no resistance from her department and colleagues, and the course learning outcomes for her
programme had been formulated to support SCL environment. Betty admitted the effectiveness of SCL in students’
development and the quality of teaching. She said, ...Before this | only knew and used lecture, and | never thought to
change my lecture style, but after | tried SCL activities, it gave me opportunities to find weaknesses of my teaching style
and that led me to improve ...SCL are not just for students, but it also benefits the lecturer. Actually, the
implementation of SCL techniques is an initiative of the lecturer to change their conception of teaching ...also to meet
the industry requirements.

DISCUSSION

The findings show factors that determine the success of the conception of teaching change and implementation of SCL.
Both Betty and Arthur have similar backgrounds and were motivated to implement SCL after the training workshop.
Nevertheless, they ended up with different experiences and outcomes at the end of the semester. Arthur’s previous
experiences influenced him and overshadowed the new teaching experiences that he gained from the training.

This strong and clear belief in learning made him decided that the priority for this semester was on content, rather than
integrating it with the SCL techniques. So, Arthur’s new teaching intentions changed to: 1) focus on mastering the
subject content; 2) focus on delivering the content; and 3) leave out the implementation of SCL techniques.

In terms of his teaching actions, he used the simplest SCL technique, such as think-pair-share as an intermittent activity
during lectures. From the classroom observation, he applied think-pair share, jigsaw and peer teaching. He implemented
mostly conventional teaching approaches like he did before the SCL training. Arthur could not sustain his new teaching
actions and intentions until the end of the semester because of several resistance factors. The factors that made him
revert to the teacher-centred paradigm were:

1. Focused on content, which is an essentially the teacher-centred paradigm. He said, ...but now (mid-semester),
the topics are quite tough, so | prefer to do lectures. Also, since this is his first time teaching the course, he wanted
to focus on the content.

2. Prior teacher-centred learning experience. Arthur’s educational environment was exposed to a highly teacher-
centred educational environment. Those experiences form the initial judgment and perception on his meaning of
teaching. He taught using the same teaching approach, which is the conventional teaching style.

3. Absence of a teaching plan to implement the SCL teaching strategies. To do SCL, planning is one of the most
important parts to make sure the activities progress smoothly and effectively. He also had problems with managing
his time.

4. Difficult to get students to cooperate, while doing the activities. He said, ...waiting and keep waiting for the
students’ response, if | am doing activities. If I still want to do activities, sure | can but....my students are not
active to participate in the activity and it takes a long time to wait for their response.

5. Resistance from colleagues. His colleagues did not support him in transforming his teaching concept, they even
resisted the application of SCL in their faculty. Most of his colleagues had a clear view of the centrality of the
teacher-centred approach as their teaching belief.

At the end of the study, even though he had high intention and motivation at the beginning to implement and change to
SCL, he could not sustain his intention until the end of the semester in the face of discouraging colleagues. During that
period, without any support, his intention was diverted. The training changed his teaching perception, awareness,
practices and intentions, but it was insufficient to change his teaching beliefs.

Betty successfully changed her conception of teaching from teacher-centred to SCL. After a semester, she enjoyed
implementing SCL and intended to sustain the techniques the following semester. Betty also faced difficulties to change
to the SCL paradigm and she used her new teaching perception and intention to counter these problems. The factors that
helped Betty change her conception of teaching towards the SCL paradigm were:

1. Positive feedback from students. | received two comments from students, first, he/she said thank you and second

said | really enjoy your class, because you did a lot of activities. The students gave full attention and participate in
every activity. | can see their happiness and excitement when they do the activity; ...they have the initiative to find
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their own learning materials...the most | remember is they enjoy on the moment while they are doing that
activity...;

2. Belief in the SCL paradigm to produce better engineering education. | realised when | did a class discussion on
physical, chemical and biological characteristics, it had a big impact on my students, when they did that
activity...they can answer my questions (laugh), because they remember what they did at that time. Every student
gives full attention to the presentation and was excited to present their work and show the findings;

3. Achieved her new ultimate teaching goals to develop SCL environment and teaching satisfaction. ...doing SCL
gave the opportunities and ideas to improve my teaching;

4.  Supportive colleagues who implement SCL. The implementation of SCL is depending on faculty. In my Faculty,
it is not compulsory for lecturers to implement it, it is own initiative to make change in the teaching. The course
learning outcomes in her department also encourage the implementation of SCL.

At the end, the respondents held different teaching beliefs on defining the meaning of teaching and learning. Several
factors influenced the transition of conception of teaching and the implementation of SCL, which determined the
outcome in changing the teaching paradigm from teacher-centred to student-centred as seen in the two respondents.
Betty, who changed her conception of teaching to the student-centred paradigm, represents a successful transition with
new changes of conception of teaching. Arthur’s unchanged belief on teaching is reflected in his implementation efforts
even though Arthur and Betty had the same learner experience before the training. The findings were that the
respondents’ backgrounds formed the initial conception of teaching and influence the transition change in conception of
teaching as asserted in previous research [29]. According to adult learning theories, previous experiences reflect on
common teaching practices [30-32].

Early exposure to an SCL environment can result in an inclination towards the SCL paradigm in the initial
interpretation, assumption and justification of the meaning of teaching [11]. In addition to the background and the initial
teaching beliefs of both respondents, there are also factors during SCL implementation that influence the conception of
teaching transition. One of factors identified here is the effort made to change, such as having a clear goal and proper
plan for teaching. Supportive surroundings, especially colleagues’ perceptions about SCL is also important. It is also
important to note that SCL belief did not change immediately upon the successful SCL implementation. It took Betty
several lessons and seeing the impact on her students before she finally embraced SCL.

The transition seen in this study is in accordance with the transformative learning theory [13]. The sociocultural factors
addressed in this study is the background context inclusive of related historical influences experienced as students.
The personal contextual factors are referred to as a readiness for change or a predisposition for a transformative
experience. This study shows the readiness of respondents to change their conception of teaching to SCL paradigm by
the transformation phases they had after attending the SCL training and the effort they have shown, while implementing
SCL even though they did not have the proper support system. More importantly, the transition of conception of
teaching from a teacher-centred to a student-centred paradigm does not only depend on lecturers, but it involves many
roles, such as colleagues and the department or institution.

CONCLUSIONS

The change in conception of teaching can occur among engineering lecturers. However, it is related to the individuals’
previous experiences and the continuous support they receive during the transition. Few studies have focused on the
transition process during this change, but some of the studies [33-34] found the connection between the successful
transition of conception of teaching with the support system or staff developmental programme. This study found that
the change of conception of teaching to the SCL paradigm can occur among engineering lecturers, by taking into
account the significant factors. By understanding the factors, it enables new implementers of SCL to obtain help through
the transition phases, especially in the Malaysian context.

ACKNOWLEDGEMENT

The authors would like to thank the Ministry of Science, Technology and Innovation, Malaysia and Universiti Teknologi
Malaysia for providing the funding for this research under the grant RJ130000.7909.4S130.

REFERENCES

1. Facer, K., Learning Futures: Education, Technology and Social Change. Learning Futures: Education,
Technology and Social Change. London: Routledge Taylor & Francis Group (2011).

Venter, J.C., Opening Comments. In: Global Grand Challenges. USA: IET, 5 (2013).

3. Radzali, U.S., Mohd-Yusof, K. and Phang, F.A., The effectiveness of cooperative problem-based learning (CPBL)
towards lecturer’s conducts. Proc. EDUPRES 2011, Johor, Malaysia (2011).

National Academy of Engineering. Global Grand Challenges. United States of America. 44 (2013).

5. Humanante-Ramos, P.R., Garcia-Penalvo, F.J. and Conde-Gonzalez, M.A. Electronic devices and web 2.0

L

>

124



tools:usage trends in engineering students. Inter. J. of Engng. Educ., 33, (2B), 790-796 (2017).

6. Strobel, J., Compound problem solving: workplace lessons for engineering education. Proc. 2007 Midwest Section
ASEE Conf., Wichita State University, Wichita, KS (2007).

7. Geven, K. and Attard, A., Time for Student-centred Learning? In: European Higher Education at the Crossroad.
Netherlands: Springer, 153-172 (2012).

8. Degago, A.T. and Kaino, L.M., Towards student-centred conceptions of teaching: the case of four ethiopian
universities. Teaching in Higher Educ., 20, 5, 493-505 (2015).

9. Berry A. and Van Diel, J.H., Teaching about teaching sience: aims, strategies ad backgrounds of scence teacher
educators. J. of Teacher Educ., 64, 2, 117-128 (2012).

10. Radzali, U.S., Mohd-Yusof, K. and Phang, F.A., Engineering educators’ perception on changing teaching. Proc.
2013 Research in Engng. Educ. Symp., Putrajaya, Malaysia, 33-39 (2013).

11. Cranton, P., Understanding and Promoting Transformative Learning: a Guide for Educators of Adults. San
Franciso: Jossey-Bass, (2006).

12. Cranton, P. and Lin, L., Transformative learning about teaching: the role of technology. Proc. 6th Inter. Conf. on
Transformative Learning, East Lansing, USA, 99-104 (2005).

13. Mezirow, J., Learning to Think Like an Adult. In: Learning as Transformation: Critical Perspective on a Theory in
Progress. San Franciso: Jossey-Bass, (2000).

14. Bailey, K.M., The Processes of Innovation in Language Teacher Development: What, Why and How Teacher
Change. In: Flowerdew, J., Brock, M. and Hsia, S. (Eds), Perspective on Second Language Teacher Education.
Hong Kong: City Polytechnics of Hong Kong, 253-282 (1992).

15. Jackson, P.W., Helping Teacher Develop. In: Hargreaves, M.G. and Fullan, A. (Eds), Understanding Teacher
Development. New York: Teacher College Press, 62-74 (1992).

16. Borrego, M., Froyd, J.E., Henderson, C., Cutler, S. and Prince, M., Influence of engineering instructors’ teaching
beliefs on pedagogies in engineering science courses. Inter. J. of Engng. Educ., 29, 6, 1456-1471 (2013).

17. Pratt, D.D., Conceptions of teaching. Adult Education Quarterly, 42, 4, 203-220 (1992).

18. Saroyan, A., Amundsen, C., Jazvac, M. and Bouchard, J., Professors’ Conceptions of Teaching in Higher
Education. Seattle, WA (2001).

19. Weimer, M., Learner-centered Teaching: Five Key Changes to Practice. San Franciso: Jossey-Bass, (2002).

20. Blumberg, P., Developing Learner-centered Teaching: a Practical Guide for Faculty. San Francisco: Jossey-Bass
(2008).

21. Fantilli, R.D. and McDougall, D.E., A study of novice teachers: challenges and supports in the first years.
Teaching and Teacher Educ., 25, 6, 814-825 (2009).

22. Ho, A., Watkins, D. and Kelly, M., The conceptual change approach to improving teaching and learning:
an evaluation of a Hong Kong staff development programme. Higher Educ., 42, 143-169 (2001).

23. Cantrell, S.C. and Callaway, P., High and low implementers of content literacy: portaits of teacher efficacy.
Teaching and Teacher Educ., 24, 7, 1739-1750 (2008).

24. Kafle, N., Hermeneutic phenomenological research method simplified. Bodhi, 5, 181-200 (2013).

25. Creswell, J.W., Qualitative Inquiry and Research Design: Choosing among Five Approaches. Los Angeles, CA: Sage
(2013).

26. Braun, V. and Clarke, V., Using analysis in psychology. Qualitative Research in Psychology, 33, 77-101 (2006).

27. Biggs, J., Enhancing teaching through constructive alignment. Higher Educ., 32, 347-364 (1996).

28. Bransford, J.D., Brown, A. and Cocking, R., How People Learn: Mind, Brain, Experience, and School.
Washington, DC: National Research Council (1999).

29. Mezirow, J., Learning as Transformation: Critical Perspectives on a Theory in Progress. San Franciso: Jossey-
Bass (2000).

30. Knowles, M.S., The Modern Practice of Adult Education. (2nd Edn), New York: Cambrige Book (1980).

31. Merriam, S., The role of cognitive development in Mezirow’s transformative learning theory. Adult Educ.
Quarterly, 55, 1, 60-68 (2004).

32. Mezirow, J., Transformative Learning: Theory to Practice. In: Cranton, P. (Ed), Transformative Learning in
Action: Insight from Practice. San Franciso: Jossey-Bass, 5-12 (1997).

33. Smith, H.J., The Impact of Staff Development Programmes and Activities. In: Kahn, P. (Ed), Enhancing Staff and
Educational Development. New York: Routledge/Falmer Press, 96-116 (2004).

34. Guskey, T.R., Professional development and teacher change. TTTP, 8, 3, 381-391 (2002).

BIOGRAPHIES

Umi Soleha Radzali is a PhD engineering education student at Universiti Teknologi Malaysia
(UTM), Skudai, Johor, Malaysia. She is a lecturer in the Department of Electrical and
Electronic at Kolej Vokasional Ampangan Seremban. Her research areas include teaching

‘A(: and learning in engineering education focusing on engineering academics using
J phenomenological research methodology.

125



Professor Dr Khairiyah Mohd-Yusof is Director of the UTM Centre for Engineering
Education (CEE), Skudai, Johor, Malaysia, which promotes meaningful research and
scholarly practices in engineering education. She is President of the Society of Engineering
Education Malaysia (SEEM) and Vice-President of the International Federation of
Engineering Education Societies (IFEES). Her engineering education research focuses on
innovative teaching and learning practices, curriculum design, faculty development, talent
pipeline and engineering education for sustainable development.

Fatin Aliah Phang received her PhD in education from the University of Cambridge. She is
now an Associate Professor at the Faculty of Education at Universiti Teknologi Malaysia
(UTM), Skudai, Johor, Malaysia. She is also one of the Academic Fellows at the Centre for
Engineering Education, UTM. Her research areas include engineering education, STEM
education, particularly in physics education using qualitative research methodology and
environmental education.

126



	Changing the conception of teaching from teacher-centred to student-centred learning among engineering lecturers

