DRAFT

IEEE International Conference on Teaching, Assessment,
and Learning for Engineering 2014

Student Engagement and Learning using an
Integrated Student-Lecturer Engagement Design
Framework
Yoong Cheah Huei
Information System and Technology Design
Singapore University Technology and Design, Singapore
andrew_yoong@sutd.edu.sg

Abstract—In different forms of educational learning, student
engagement was very important. Many research papers had
focused on one teaching method to increase learning and the
lecturer tasks were not grouped. This paper presents a
framework, Integrated Student-Lecturer Engagement Design
Framework (ISLEDF) that uses many in and outside classroom
student engagement activities and teaching techniques to
promote learning and create applicable knowledge. ISLEDF
allows the flexibility to implement the engagement activities. In
ISLEDF, the lecturer and students roles are defined and
clustered. For this model to show very good results, the lecturer
is required to be actively and positively engaged too. In general,
the lecturer must also understand the characteristics and wants
of students today. ISLEDF was successfully implemented in Java
Computing module. The survey results and comments from
students were very positive. After using ISLEDF, strong
evidences from student coursework showed that the students
were actively engaged in the module. The survey results, student
exercise solutions and final examination results indicated that the
students had generally learnt from this module. ISLEDF can be
used to teach any module with adjustments if necessary.
Keywords—student, lecturer, engagement activities, teaching
techniques, understanding students

I.

INTRODUCTION

Student engagement is crucial in different forms of learning
activities, and students are likely to learn from an activity if
they are engaged and motivated [1]. Student engagements
focus on three areas: behavioural engagement, emotional
engagement, and cognitive engagement. Behavioural
engagement covers academic involvement and learning tasks.
Emotional engagement includes attitude towards instructors
and interests. Cognitive engagement comprises of motivation
and effort.
Many reported research papers in the literature concentrates
on one teaching technique to support student learning [2-14].
Just-in-time teaching technique (JITT) was used in teaching
basic programming courses [2][3], database course [4], online
project unit [5], system and design courses [6], program
design course [7], video art course [8], and mobile learning
[9]. Problem-based learning (PBL) was reported in [10-14]:

Understand the use of PBL in remote and virtual labs [10], use
of PBL in wind energy [11], PBL in mobile environment [12],
PBL in first year graduate heat transfer module [13], and PBL
in engineering education [14]. Active learning research in a
group to improve student problem solving competency [15],
through presentation during lecture [16] and PBL [17] were
carried out.
Engaging students through advanced research [18], novelty
[19], collaboration [20], interesting coursework [21], badges
achievement system [22], different places [23], computer
games competition [24], and “live” project [25] were reported.
Student-centered learning in a collaborative learning
environment for developing communication skills [26] and
improve students activities [27] were published in the
literature. The main emphasis [18-27] was on students
learning. The lecturer engagement activities to improve
student learning was vague and not organized.
The proposed framework, ISLEDF (Fig. 1), integrates many
student and lecturer engagement activities (inside and outside
classroom), outlined and organized engagement activities, and
allows flexibility to implement the engagement activities.
ISLEDF covers more than one teaching techniques in some
forms compared with many papers that focus only on one
teaching method. The teaching techniques currently included
in ISLEDF are JITT (preparatory questions before class), peer
instruction (in-class discussion questions), PBL (solving
homework and in-class problems), team-based or collaborative
learning (preparatory questions in a team and in-class
discussion questions), and active participation (student
presentation, student feedback, ask questions, preparation for
assessments, and solve problems). This framework is a hybrid
of student-centered approach and teacher-centered approach.
ISLEDF uses a repertoire of carefully selected engagement
activities to maintain student interest and cultivate learning in
the entire module.
Section two covers the framework of ISLEDF. Section
three describes the implementation of ISLEDF. Section four
discusses the results of implementation. Section five
concludes this paper.

II. FRAMEWORK
ISLEDF depicts the student lecturer engagement to promote
learning and create applicable knowledge. This form of
engagement activities is contained in the field of behavioural
engagement because the activities covered academic
participation and learning from the exercises. Student
engagement is defined as involvement in effective educational
practices (outside or inside the classroom) which may lead to

Student engagement

any measurable outcomes. ISLEDF covers the epistemology,
methodology, and pedagogy levels of education. The
epistemology level refers to the acquiring of knowledge. The
methodology level refers to the methods used for foster
learning. The pedagogy level refers to the study of teaching
activities and methods. Quantitative methods are mainly used
in our model to measure effectiveness of student engagement,
for example attendance, academic achievement like exam
scores, student surveys, home work and in-class tasks
completion.
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Fig. 1. Integrated Student Lecturer Engagement Design Framework (ISLEDF)

This framework focuses on student engagement activities to
foster learning and apply knowledge to solve problems with
the aid of lecturer engagement activities. The instructor
chooses what and how the student will learn. The instructor
also determines the students’ assessments on their learning.
Hence, the proposed framework is a hybrid of the studentcentered learning approach and the traditional method,
teacher-centered approach.
ISLEDF provides the implementation flexibility of student
engagement activities. Below are three examples.


Answer questions confidentially using Moodle (an
open source course management system) after peer
discussion instead of class voting as used in peer
instruction [28]. This encourages active participation
from students because each student is required to
provide an answer.



An open source course management system, Moodle,
is used to provide immediate multiple-choice
questions feedback in preparatory exercise instead of
short essay questions. Thus, students know the results
and comments very quickly. In this way, students are
motivated to learn more from the materials (survey
question 6 (96.67 strongly agree and agree)).



Lecturer is to answer most questions from the
preparatory activity instead of misconceptions and
difficult ones for the immediate class as documented
in JITT [3][4]. By doing so, students are encouraged
to ask questions (relate to active participation)
because their questions are being answered and
shared with the class.

ISLEDF has two main groups: student engagement and
lecturer engagement (Fig. 1). Expected student engagement
activities outside classroom (yellow rounded rectangle box
(a)) include preparatory questions before class, homework
problems, and preparation of module assessments. Students
are encouraged to ask questions through emails. Preparation in
this box leads to student engagement in class (red rounded
rectangle boxes – (b) or (c)) and lecturer engagement boxes
(blue rectangle box (e) and green rectangle box (f)).
The red rounded rectangle boxes ((b) and (c)) are for
expected student engagement in class. If the preparation is for
exams, students will be engaged in taking the exam in class
(red rounded rectangle box (b)). Otherwise, students will be
engaged (red rounded rectangle box (c)) through class
discussion questions, presentation of homework or in-class
solutions, asking questions relating to module, and attempt inclass problems. Student feedback to lecturer about preparatory
questions, homework problems, power point presentation, and
module assessment guide (green rectangle box (d)) is
important because adjustment can be carried as and when is
required. Based on the feedback, lectures may choose to edit

the materials that will be directed to the relevant engagement
boxes (yellow rounded rectangle box (a), red rounded
rectangle box (c), and blue rectangle box (e)).
The green rectangle boxes ((d) and (f)) are expected lecturer
engagement outside class. Lecturer is to reply student emails
and possibly answer student questions outside classroom.
Lecturer may edit preparatory questions, homework problems,
and power point presentations based on student feedback. The
blue rectangle box (e) is expected lecturer engagement in
class. In class (blue rectangle box (e)), lecturer present main
concepts, highlight key points of student solutions, explain
multiple-choice-questions answers, answer student questions,
and facilitate student discussion questions, homework solution
presentation and in-class solution presentation.
In order to maximize the positive outcome of ISLEDF,
active lecturer engagement is a must and quality attributes of
lecturers such as passion for students, enthusiasm to the topic,
honesty, caring emphatic approach [29], nurturing and
supportive [30], establish positive teacher-student relationship
[31-33], understand class dynamics, shares classroom
assessments with students that motivate student effort and
achievement [34] are very important.
Understanding the psychological aspects of the 21st century
students is crucial so as to effectively support and facilitate
student engagement activities for learning in ISLEDF. The
main points are as follows:


Students are motivated by getting good grades [35].
Thus, informing module assessments to students
should be important to enhance learning.



Student presentation is a crucial skill [36]. Hence,
class presentation should be carried out.



A combination of student emotional and cognitive
interests which yield student engagement [37].
Therefore, teacher communication behaviours
(immediate and clarity) such as smile, positive vocal
cues, provide relevant examples, review main points,
and provide connection between concepts and
examples should be exhibited.



Positive relationships among students and group
dynamics affect student engagement in group work
[38]. For this reason, students should be allowed to
form their own teams.

III. FRAMEWORK IMPLEMENTATION
The framework (Fig. 1) had been successfully implemented
in teaching Java Computing for 30 students with the support
of Moodle. This was a 40-hour module. Each meeting was
two hours per day. Students were to meet with the lecturer five
times a week. In addition, Moodle had helped to perform

administration of student coursework marks, submission of
student work, provided instant feedback, and other functions.
The lecture materials were scheduled to be available for
students ahead of time so that they could refer to them as the
students attempt to answer the preparatory exercises.

Static variables and methods, passing objects into methods,
private fields, immutable objects and classes, class
abstraction, class encapsulation, object composition, object
aggregation, different modifiers for visibility, inheritance,
polymorphism

Each student was to install the Integrated Development
Environment for Java, Eclipse, into his/her personal computer
before Day 1. Eclipse had many versions and could be
installed into computers with 32-bit or 64-bit Windows
operating system (OS) and Mac OS. With individual copy of
free Eclipse software from the Internet, every student was
expected to be actively engaged (related to active
participation) solving programming problems (related to PBL)
in and outside class.

Before day 1, positive student-lecturer relationships were
built through emails, interaction in and outside class. At day
1, modules assessments were succinctly informed to the
students (relates to engagement because of grades [35]): 40%
coursework and 60% final examination. There was no midterm for this module. The coursework marks include
individual preparatory exercises (related to JITT) and team
preparatory exercises (related to JITT and team based
learning), discussion questions (related to peer-instruction and
collaborative learning) in class and class participation
including asking questions and presentation of solutions
(related to active participation). The preparation of final
examination related to active participation and PBL. The three
examples (stated in section II) to show flexibility in
implementing the student engagement activities were also
implemented successfully in this module. The first two
examples were done with the aid of Moodle. As for the third
example, questions were replied by emails and interesting and
important solutions were shared in class.

TABLE I. had shown the contents that were covered in this
module. The contents were divided into four main sections.
TABLE I. Topics
Topics
Basic Eclipse features, common computer terminologies,
variables, constants, operators, expressions, assignment,
statements, strings, if and switch statements, input and
output, simple dialog boxes
While, do-while, and for loops, break and continue
statements, advanced dialog boxes, methods, scope of
variables, recursion fundamentals, different implementation
approaches
Single and multi-dimensional arrays, passing arrays into
methods, simple search algorithms, class and objects, class
for GUI components, basic UML

Fig. 2. Student performances in discussion questions

As to optimize the effectiveness of ISLEDF, the lecturer
was constantly engaged in teaching the Java computing
module. For example, student emails were quickly replied by
the lecturer, relevant and practical examples were given and
explained to students, and review main points taught for the
day.

In addition, the lecturer exhibited caring of student needs like
giving students more time to submit their home work if valid
reasons were given, support of student learning such as
provide practical questions for students to solve, honesty and
discussed solutions in class. The lecturer always asked for
feedback about the lesson and whether the students could cope
with the materials. By listening to the student’s comments,
subsequent materials, exercises and assessment guide may be
adjusted and edited with discretion by the lecturer. In class,
the lecturer facilitated different student presentations, provided
key points/solutions to student questions, for example
questions asked in preparatory exercises, and went through
main concepts, for instance important facts of the day or
student solutions.
In view of the psychological aspect of students, module
assessments were informed in day 1, and the lecture had
always showed a smiling face and gave positive
encouragement words to students such as good work, fantastic
and awesome. Also, the importance of group work [35] was
made known to students in day 1. Students were encouraged to
ask questions and present their solutions (relate to active
participation) in class. Finally, students were allowed to
choose their own teams.

both attempts was about 98%. Therefore, the students were
actively engaged.
Altogether the students had completed four team
preparatory exercises and 10 individual preparatory exercises.
There were functional programming questions in team
preparatory exercises.
Some questions such as “I am
confused about the meaning of float and double”, “what was
the difference between string and other numeric variables”,
“was every program that could be done by a for loop could
also be done by a while loop”, “what was a nested loop”,
“ragged array was a little bit difficult to understand”, and “the
difference between ClassZ item1=new ClassX() and ClassX
item1 = ClassZ()” were raised after completion of the
exercises. Many questions of various difficulty levels were
asked after completion of each exercise. There were 100%
submission for team exercises and almost 100% submission
for individual exercises. Nevertheless, there were very few
late submissions. These gave evidences of active student
engagement. The exercise solutions submitted by students
showed that they had learnt the concepts to a certain degree.
Survey questions and results were tabulated in TABLE II.
TABLE II. Survey results
Questions

IV. RESULTS AND DISCUSSION
Quantitative techniques were mostly applied to measure the
effectiveness of this model, for instance tasks completion,
exam scores, and attendance. A qualitative method called
observation was also being utilized.
There were 36 discussion questions in 14 class meetings. In
Fig. 2, every red square box represents the percentage of
correct answer for each discussion question in the first
attempt. The blue diamond shape means the percentage of
correct answer for the corresponding discussion question in
the second attempt. Fig. 2 had showed the student
performances of the first attempt and second attempt
discussion questions.
After each submission of these questions, the system was
set up not give any feedback. Hence, the students did not
know whether their answers were correct/wrong. The second
attempted answers were recorded after discussion with peers.
The time difference between the first and second attempt was
about 15 minutes.
The percentage of correct answers was higher in the
second attempt compared with the first for each
discussion question. There were two instances where the first
and second attempts had 100% correct answers. We had
observed that more energetic and louder group/peer discussion
if the questions were more difficult and open-ended. The
average percentage of each discussion answer submission for

Q1. Completing preparatory questions help
me to know about the materials to be taught
in class.
Q2. Preparatory questions provide a forum
for raising questions to instructor before class
time.
Q3. Working in a team for preparatory
questions help me to understand the materials
to be taught in class.
Q4. Discussion questions during class
actively engage me.
Q5. Discussion questions with fellow
students help me to better understand the
topics.
Q6. Quick feedback of preparatory questions
motivates me to learn more about the
materials.
Q7. Completing preparatory questions help
me to be more interactive like asking
questions during class
Q8. Solving programming problems during
class actively engage me.

Strongly
agree and
agree
100%

96.67%

96.67%

93.33%
93.33%

96.67%

96.67%

96.67%

From the results of Q3 and Q5, team working in preparatory
questions and discussing with other students in class during
discussion exercises had helped the students to learn. The
results of Q1, Q2, Q4, Q7, and Q8 indicated that the students
were engaged in learning the course.

Some of the comments from students about the course
received in the survey were listed below:









It was a helpful course
It was an interesting class
I think this was an interesting course
I think the pre-reading was useful
The whole lectures were interesting. I learned a lot.
This course was a good beginning for my
programming. It made me interested in programming.
I found discussion questions difficult and preparatory
questions suitable for me
I appreciated the section of answering questions and
discussion questions. It helped a lot. I had learned a
lot from this course.

Generally, the students did well in the 2-hour final
examination which includes a few practical programming
questions. The overall results were excellent. This gave
evidences of student learning. All students had passed this
module. Average marks were above 80. The class attendance
throughout the module was almost 100%. Students had
performed presentations of their programming solutions in
class.
V. CONCLUSION
In this paper, the proposed framework, ISLEDF, to actively
engaged students through a series of different student
engagement activities and teaching techniques were
successfully implemented in the Java Computing module as
the survey results and individual student comments were
positive. By being engaged, students had learnt [1]. After
using ISLEDF, strong indications from student coursework
had revealed that the students were actively engaged for the
entire module. Moreover, the final examination results, survey
results and exercises solutions by students displayed that the
students had somewhat learnt from this module. This
framework could be adjusted to implement other student
engagement activities and could be used to teach any other
modules with modifications as when were required. In order
to optimize the effectiveness of ISLEDF, the lecturer should
be actively engaged too. Both the lecturer and students must
be positively working together. To be effective, the lecturer on
the whole would support learning, passionate about the topic,
understand the needs and behavior including class dynamics
of the 21st century students. The combination of ISLEDF,
selected teaching practices, physical surroundings, and
instructor chosen assessments had provided a suitable student
learning environment.
In future, this framework will be fine-tuned so that
students can learn more from Java Computing module and
continue to be actively engaged. Moreover, the framework

may be used to teach other modules and bigger cohort
modules.
ACKNOWLEDGEMENT
The author would wish to thank the Singapore University
Technology and Design (SUTD) for the travel grant to present
this paper.
REFERENCES
[1] Liu, M., Calvo, R. A. and Pardo, A., “Tracer: A tool to measure and
visualize student engagement in writing activities,” 2013 IEEE 13th
International Conference on Advanced Learning Technologies, pp. 421-425.
[2] Gurka, J. S., “JiTT IN CS 1 and CS 2,” Journal of Computing Sciences in
Colleges, December 2012, vol. 28, issue 2, pp. 81-86.
[3] Carter, P., “An Experience Report: On the Use of Multimedia PreInstruction and Just-in-Time Teaching in a CS1 Course,” 43rd ACM technical
symposium on Computer Science Education (SIGCSE’12), February 2012,
pp. 361-365.
[4] Martinez, A., “Using JiTT in a Database Course,” 43rd ACM technical
symposium on Computer Science Education (SIGCSE’12), February 2012,
pp. 367-372.
[5] El-Moslimany, H., et al., “The Design and Evaluation of Educative JustIn-Time Teacher Supports in a Web-Based Environment,” 9th International
Conference of the Learning Sciences (ICLS 2010), vol. 2, pp.342-343.
[6] Davis, J., “Experiences with Just-in-Time Teaching in Systems and Design
Courses,” 40th ACM technical symposium on Computer Science Education
(SIGCSE’09), March 2009, pp. 71-75.
[7] Wang, L. and Gao, X., “Research and Practice of Program Design
Teaching Mode Based on JiTT Concept,” 7 th International Conference on
Computer Science & Education (ICCSE 2012), pp. 1897-1899.
[8] Li, W. and Zhang, Z., “The pattern “Just-In-Time Teaching” used in
University courses,” International Conference on e-Business and eGovernment (ICEE 2011), pp.1-4.
[9] Luo, L. and Zheng, C., “Using JiTT to Design: How Blending Learning Is
to be Improved by Mobile Learning?,” 2010 International Conference on
Networking and Digital Society, pp. 536-539.
[10] Savin-Baden, M., “Understanding How to Use Problem-based Learning
Effectively in Remote and Virtual Labs,” 9th International Conference on
Remote Engineering and Virtual Instrumentation (REV) 2012, pp. 1-5.
[11] Santos-Martin, D., et al., “Problem-Based Learning in Wind Energy
Using Virtual and Real Setups,” IEEE Transactions on Education, vol. 55, no
1., February 2012, pp. 126-134.
[12] Li, S. and Chun, K., “Apply Problem-Based Learning in Mobile Learning
Environment,” 2011 11th IEEE Conference on Advanced Learning
Technologies, pp. 129-130.
[13] Montero, E. and Gonzalez, M. J., “Student Engagement in a Structured
Problem-Based Approach to Learning: A First-Year Electronic Engineering
Study Module on Heat Transfer,” IEEE Transactions on Education, vol. 52,
no. 2, May 2009, pp. 214-221.
[14] Akili, W., “On Implementation of Problem-Based Learning in
Engineering Education: Thoughts, Strategies and Working Models,” 41 st
ASEE/IEEE Frontiers in Education Conference, 2011, pp. S3B-1 to S3B-6.
[15] Iqbal, R., et al., “Activity-Led Learning Approach and Group
Performance Analysis Using Fuzzy Rule-Based Classification Model,” 17th
International Conference on Computer Supported Cooperative Work in
Design, 2013, pp. 599-606.
[16] Hover, K. M. and Hartle, M., “Read/Write Lectures: Fostering Active
Participation and Increasing Student Engagement in the Lecture Hall,” 2010
10th IEEE International Conference on Advanced Learning Technologies, pp.
503-505.
[17] Lacuesta, R., Palacios, G., and Fernandez, L., “Active Learning through
Problem Based Learning Methodology in Engineering Education,” 39th
ASEE/IEEE Frontiers in Education Conference, M4C-1 to M4C-6.

[18] Celebi, H. and Qaraqe, K. A., “Engagement of Undergraduate Students in
Advanced Research: A Case Study,” 2011 IEEE Global Engineering
Education Conference (EDUCON), pp. 529-532.
[19] Hurford, A. and Hamilton, E., “Effects of Tablet Computers and
Collaborative Classroom Software on Student Engagement and Learning,”
38th ASEE/IEEE Frontiers in Education Conference, S3J-15 to S3J20.
[20] Corney, M., Teague, D., and Thomas, R. N., “Engaging Students in
Programming,” 12th Australasian Computing Education Conference (ACE
2010), volume 103, pp. 63-72.
[21] Kart, M., “Test first programming, design by contract, and intriguing
coursework: ingredients for increasing student engagement,” Consortium for
Computing Sciences in Colleges 2013, pp. 35-41.
[22] Denny, P., “The Effect of Virtual Achievements on Student
Engagement,” Proceedings of CHISIG conference on Human Factors in
Computing Systems, April 2013, pp. 763-772.
[23] Knox, D., “The Role of Place in Affording Different Kinds of Student
Engagement and Learning,” ACM conference on International Computing
Educational Research, ICER 2013, pp. 177-178.
[24] Mendiburo, M., et al., “An Investigation of the Effect of Competition on
the Way Students Engage in Game-Based Deliberate Practice,” 2013 IEEE
13th International Conference on Advanced Learning Technologies, pp. 102106.
[25] Becker, D. and Hecker, C., “Student engagement through applied
learning: the “live” business partnership model,” Journal for Computing
Sciences in Colleges, vol. 26, issue 5, May 2011, pp. 275-281.
[26] Requena-Carrion, J., et al., “A Student-Centered Collaborative Learning
Environment for Developing Communication Skills in Engineering
Education,” IEEE EDUCON Education Engineering 2010, pp. 783-786.
[27] Gieskes, K., Bryant, A., and McGrann, Roy., “Increasing Studentcentered Learning in a First-year Engineering Program,” 39th ASEE/IEEE
Frontiers in Education Conference, pp. M2C-1 to M2C-5.
[28] Grissom, S., et al., “Alternative to Lecture: Revealing the Power of Peer
Instruction and Cooperative Learning,” SIGCSE’ 13, March 6-9, 2013,
Denver, Colorado, USA, pp. 283-284.
[29] Firmin, S., et al., “An exploration of factors influencing tertiary IT
educators’ pedagogies,” Proceedings of the Fourteenth Australasian
Computing Education Conference (ACE2012), Melbourne, Australia, pp. 157166.
[30] Seifert, T. L., “Understanding student motivation,” Educational Research,
vol. 46, no. 2, Summer 2004, pp. 137-149.
[31] Montalvo., G. P. and Mansfield., E. A., “Liking or Disliking the Teacher:
Student Motivation, Engagement and Achievement,” Evaluation and Research
in Education, vol. 20, no. 3, 2007, pp. 144-158.
[32] Gao, Y., “To Build Positive Teacher-Student Relationship in
Universities,” 2009 International Conference on Education Technology and
Training, pp. 317-319.
[33] Frisby, B. N. and Martin, M. M., “Instructor-Student and Student-Student
Rapport in the Classroom,” Communication Education, vol. 59, no. 2, 2010,
pp. 146-164.
[34] Brookhart, S. M., “A Theoretical Framework for the Role of Classroom
Assessment in Motivating Student Effort and Achievement,” Applied
Measurement in Education, 10(2), pp. 161-180.
[35] Machemer, P.L. and Crawford, P., “Student perceptions of active
learning in a large cross-disciplinary classroom,” Active Learning in Higher
Education, vol. 8, 2007, pp. 9-30.
[36] Artyushina, G., Sheypak, O., and Khovrin, A., “Developing Student
Presentation Skills at the English Language Classes through PechaKucha,”
2011 IEEE Global Engineering Education Conference (EDUCON), pp. 191193.
[37] Mazer, J. P., “Student Emotional and Cognitive Interest as Mediators of
Teacher Communication Behaviors and Student Engagement: An
Examination of Direct and Interaction Effects,” Communication Education,
vol. 62, no. 3, July 2013, pp. 253-277.
[38] Andersen, H. M. and Nielsen, B. L., “Video-Based Analyses of
Motivation and Interaction in Science Classrooms,” International Journal of
Science Education, 2013, vol. 35, no. 6, pp. 906-928.

