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Abstract: Interactive learning that involves students participation and 

and critical thinking skills, which are among top ten skills needed in 

learning is an interesting approach to enhance students learning abilities 
and skills acquisition through fun and immersive learning experience. This 

of learning towards students perception, motivation and performance 
in engineering students particularly for those who attended the Food 
Preservation Technology course. Positive improvements were seen through 

better grasp and retention of knowledge, hence they achieved better grades 
at the end of the semester compared to students that involved in traditional 

and change of pace to classes subsequently developed interest in both 
students and instructors towards the course.
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NTRODUCTION

Traditional lecture-based teaching where teachers transfer knowledge to 
students is a one way communication in classroom approach. In traditional 

during class session. Thus, this might trigger boredom for some students 
due to the variety of the students’ learning pace. Fully understanding 
information and applying knowledge in new situations or in assignments 

because teachers can support critical thinking and show students how to 

Interactive learning that involves students actively and cooperatively has been 
reported to help develop creativity, problem-solving and critical thinking 
skills, which are among top ten skills needed in 2020. The incorporation 

through fun and immersive learning experience. Positive improvements 
in students motivation, engagement and performance in the Chemical 
Engineering courses may also be developed through the implementation of 

and change of pace to classes and make the course more interesting for both 
students and  instructors.

classroom through watching videos or web-lectures and reading books 

 Games have been shown to be effective in promoting learning 

more motivational for students than non-gaming teaching methods 
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be effective for learning “partly because learning takes place within 
a meaningful context”

 

games must be “motivating, addictive, and provide encouragement 
through very short-term goals, so that the player can fail and try again 
until they succeed.

1.2 The role of student motivation

curriculum to better reach mobile-savvy students and increase student 

may have impact in improving their literacy skills.

a non-game context, while game-based learning refers to the use of 

the skills that are put to the test in the game correspond to the learning 

students or personnel perform surgical procedures in a simulated 

incorporation of game elements such as points, leaderboards, and 

or avatars, three-dimensional environments, feedback, ranks, levels, 

 Not all research reported a positive relationship between the 
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incorporation of game-based and gamification in learning and 

studies reported no impact or negative impacts on student motivation 

as a result of the introduction of point-based rewards. Similarly, 

traditional activities were more motivating.

ascertain, as many studies did not report the effects on student 

there was an increase in the number of students attaining the highest 
grades, as well as a decrease in the difference between the lowest and 

found little evidence of impact either positive or negative on student 
performance.

1.5 Present study

comparison with traditional lecture-based education. We hypothesized 
that the engineering students participating in the Food Preservation 
Technology course of Universiti Teknologi MARA, Shah Alam, 
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Malaysia, were motivated and more engaged during game-based 

result in more in-depth discussions with peers and instructors during 
classroom sessions. As students are able to discuss on a more

 
 advanced level, and provide more input during classroom discussions, 

themselves with higher soft skills and achieve higher grades. Moreover, 
since students are actively challenged to apply their knowledge during 
classroom sessions, it is also assumed that this knowledge will retain 
better, meaning that they may perform better on cognitively complex 

METHODS

2.1 Educational setting

 This study was conducted in a Food Preservation Technology course, 
during two consecutive semesters. The course is an elective course 
as part of a 4-year Chemical Engineering program. The course was 
planned as a blended learning, amounting to 70 h per semester. In 

lecture-based design, where that students could attend lectures to 

a traditional lecture-based where slides and notes were provided and 
group discussion were done upon in online forum.

were asked to prepare before face-to-face classroom sessions, in 
particular by watching recorded videos and lectures, and reading text 

in which assignments were to be solved particularly by involving 
themselves in games.
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2.2 Participants

 In March 2019, 33 students participated in this study. Students were 

2018, 36 students participated in this study. These students were 21.9 

any information about ethnicity or disability status of the students. 
Participation was voluntary and no incentives were given.

2.3 Data collection

evaluation.

2.3.1 Perception and motivation of students

approach, and motivation on type of teaching methods used 
for classroom session. The teaching methods/activities include 

presentation, games, activity using technology, problem solving, 
research and guest lectures. Students were also asked to give 

for learning.

2.3.2 Performance of students

The performance of students was analysed based on these data:

cohort September 2018.
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2019.

RESULTS AND DISCUSSION

in learning

Fig. 1 shows the motivation on type of teaching methods and learning 
activities for student from cohort September 2018 and March 2019. 

March 2019, respectively. 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. Not more 

setting for both cohorts.

Fig. 1 Students preference on learning activities for cohort Sept 2018 and 
March 2019
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3.2 Student performance in game-based/gamification compared to 
traditional lecture

Table 1 shows the median, average, minimum and maximum marks 
of Test 1 and Test 2 for students from cohort September 2018. Test 1 
was done based on topics that were taught using the game-based and 

classroom lectures.

It was found that for all median, average, minimum and maximum 

model resulted in better marks for students.

Table 1. Comparison of Test 1 (game-based approach) and Test 2 
(traditional lecture) marks for cohort Sept 2018

Fig. 2 shows the percentage of students with their grades at the end 
of semester for cohort September 2018 and March 2019. Clearly, no 
student achieved the A grade for cohort September 2018 where there 
was traditional classroom teaching involved. It could be because 
the retention of knowledge was reduced because of the mix mode 

with better grasp and retention of knowledge, hence they achieved 
better grades at the end of the semester compared to students that 
involved  in traditional classroom teaching method.
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Fig. 2 Percentage of students according to grades for cohort Sept 2018 and 
March 2019

CONCLUSION

and make the course more interesting for both students and instructors.
In terms of practical implications, educators who are about to implement 

amount of time involved for both students and instructors. Students need 

to conventional teaching approaches, as students need to be prepared for 
application of knowledge, either in the classroom or online platform. It is 
important that educators are able to stimulate students’ self-motivation and 

in classroom or online platform.

For instructors, it is known that preparation of out-of-class materials and 
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