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Abstract

Implementation of the engineering programme has been primarily based on traditional approach to teaching and
learning for decades. Nonetheless, immersive classroom learning that actively and cooperatively includes
students’ participation has been reported to enable them to improve their creativity, problem solving and critical
thinking skills, which are required in the top ten skills today. The introduction of gamification of learning is an
innovative approach in improving students' opportunities to learn and develop skills through a positive, engaging
learning environment. The gamification strategy further seeks to bring about changes in the involvement and
success of students in the Food Preservation Technology course. Perceptions and feedback from the students
were obtained through questionnaires and reflective assessment. Most students prefer classroom approach with
a gamification environment. Gamification creates flexibility and makes the course more enjoyable for both
students and instructors.

Introduction

The effect of gamification on student motivation and performance is important, as there was
increased interest in gamification at the college level (Hanus & Fox, 2015). Gamification refers to the
use of elements of game design in a non- game setting, while game-based learning refers to the use
of games for skills or knowledge acquisition. Points, leaderboards, and badges were the key elements
in typical gamification of learning (Barata et al., 2013; Mekler et al., 2013). Other game elements
such as avatars, three-dimensional environments, feedback, ranks, levels, competition, and time
pressures (Deterding et al., 2011) should also be considered when designing gamification-integrated
learning. Learning was effectively encouraged by introduction of games (Annetta et al., 2009; de
Freitas, 2010; Liu et al., 2014; Papastergiou, 2009), and was proven to motivate students than non-
gaming teaching methods (Barab et al., 2005; Papastergiou, 2009). Many universities and colleges
have encouraged to incorporate gamification in classroom session to strategically attract tech-savvy
students and increase their engagement. Apart from game-based learning, the use of gamification
elements such as goals, rules, and feedback systems to engage students may have an impact on
improving their literacy skills.
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The objectives of the current study are, (1) to design gamification-integrated classroom activities, and
(2) to analyse students' motivation and interest in learning through gamification. The hypothesis was that
students taking parts in the Food Preservation Technology course were motivated and more engaged
during gamification-integrated learning. Gamification in learning can also lead to deeper discussions with
peers and instructors during classroom sessions. Furthermore, when students are actively encouraged
to apply their knowledge during classroom sessions, it is also believed that this knowledge will retain
better, thereby enabling them to better answer cognitively complex questions during exam (Bouwmeester
et al, 2019).

Materials and Methods

This study was conducted in a Food Preservation Technology course (CBE658) which is an elective
course of a 4-year Chemical Engineering program. This course was mostly taught using the
incorporation of game-based and gamification of learning. Students were asked to plan their learning
by watching recorded videos and reviewing lectures in the online Learning Management System (LMS)
which is the UITM MOOC platform, before face-to-face classroom sessions. Students must gain prior
information and knowledge on the topics so active participation could happened during the game-based
and gamification in classroom. Padlet and QR Code were used in a gamification session that was
designed as a Treasure Hunt. Fig. 1 and Fig. 2 show the tools used in Treasure Hunt integrated as
gamification during the learning process.
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Fig. 1 Tools used in the gamification setting: QR Code concept for Treasure Hunt
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padlet Q) T REMAKE 4 SHARE £ -

AsyikinMZ + 41 = Tyr
@ . CBE658 Checkpoint 1

1) on. 2) Write the answer for Q1 here. 3) Scan the QR code on the padlet b
the next checkpoint.

Asyikin MZ H
Question 1 and QR code direction to next checkpoint

1. Discuss three types of food spoilage and give example to each of them

2. Write your answer on this padlet by clicking the + button on the right bottom

side of this page. Don't forget to include your group name in the title section.

3. After submitting your answer, scan this code to go to your next checkpoint. You
can download this image and use your gr code scanner to scan the image. Or use

another smartphone to scan the code

4. Find a new gr code to scan at the next checkpoint to get Question 2.

OF; ;77 0

& Anonymous :
Question 1 (Choco box)

- microbial spoilage : caused by microorganism like fungi (moulds, yeasts) and
bacteria. Example, bread.

- physical spoilage : results when moist food are excessively dehydrated or dried
foods absorb excessive moisture. Example, apple.

- chemical spoilage : occurs when different compaonent in the food react with each
other or with some added component which alter the food's sensory

characteristics. Example, Nuts.

< Anonymous :
Strawberry sweet

1. Microbiol spoilage - red meat, bacteria
2. Non- microbiol spoilage - rhubarb leaves
3. Chemical oxidation - apples

& Anonymous :
dominozzz

1 physical spoilage - change of color such as mold on bread

2. chemical spoilage - unwanted quality change such as discolorization
development of adors and thinning of sauce

3. biological spoilage growt of microorganism which produce enzyme that lead to
objectionable byproduct on food

Fig. 2 Tools used in the gamification setting: Padlet for Treasure Hunt
At the end of the course, feedbacks from the students were important to enhance the way of teaching

and learning in the future. Google Forms was used to collect feedbacks on the students’ preference,
interest and motivation in learning.
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Results and Discussion
Atotal of 276 students took part in the questionnaire feedback survey. Fig. 3 shows the type of teaching
methods and learning activities mostly preferred by students. It was observed that game-based and
gamification approach gained the highest preference at 70.3%. The second highest preference was
activity using technology which was not surprising as this mobile-savvy generation engaged with their
gadgets most of the time. Clearly, only around 25% were motivated by traditional lecture approach in
classroom setting.
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Types Of Learning Activities

Fig. 3 Students’ Preferences on Learning Activities

Conclusion

Game-based and gamification in classroom offer flexibility of learning and make the course more
interesting for both students and instructors. Students may need to adapt their learning approach to
benefit from the game-based and gamification model. They learn immersively and gain knowledge
deeper through gamification. It seems that gamification has more implied expectations compared to
conventional teaching approaches, and students need to be prepared for knowledge acquisition, either
in the classroom or online platform. It is important that educators are able stimulate students’ self-
motivation and engagement during the practical of game-based and gamification approach in classroom
or online platform. The effects of game-based and gamification should be considered during design
phase because some game elements such as points and ranks are rarely used independently (An,
2020). It can be concluded that game-based and gamification-incorporated learning do benefit
motivation and performance if designed properly.
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