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ABSTRACT

The present study was conducted to measure the effect of digital gamification
on reducing external cognitive load and academic performance of students with
context-dependent cognitive style. The guasi-experimental method was a single
subject with an A-B-A design. The population included all undergraduate
students of the Faculty of Educational Sciences and Psychology of Birjand
University in academic year 2021-2022, and the sample was one person and the
sampling method was a purposeful non-probability method. The research tools
included group latent form test (GEFT) by Oltman et al in 1971, one-question
external cognitive load questionnaire by Pas et al in 1994, researcher-made test
of academic performance and eye tracking device. After conducting a group test
of latent forms and identifying the sample, English grammar was taught to the
subject in the baseline stage with multimedia without game elements, the test
stage using digital gamification and in the return to baseline stage, with
multimedia without game elements. Each stage was implemented in 8 sessions
and in each eye tracking data was collected, cognitive load test and pre-test and
post-test were performed. In order to analyze the data, descriptive and
inferential statistics methods and visual chart analysis were used. The findings
showed that teaching English with digital gamification increased external
cognitive load and academic performance. It was concluded that gamification
has created motivation and attracted attention and comprehensive engagement
with the content and increased the external cognitive load and learning has been
achieved and academic performance has increased.
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Introduction

Today, the use of multimedia educational tools has created fundamental
changes in teaching-learning processes. Nevertheless, neglecting the
principles of educational design, individual characteristics of learners,
learning processes, processing and human cognitive structure, often
causes the design and production of educational multimedia, which
sometimes, in addition to having a small effect on learning, also hinder
it (Salehi, 2014).

Based on the theory of cognitive load, the educational design should
be proportional to the quality of information processing in people and
avoid overloading the memory during learning (Matlo-Bayer Kattar et
al., quoted by Mazandarani, 2021).

Three types of cognitive load are proposed in this theory: internal,
external (additional) and desired (German) (Sweller, 2010).

In terms of educational design, it is very important to consider the
relationship between internal cognitive load and external cognitive
load, because cognitive resources can be freed to increase the desired
cognitive load by reducing the external cognitive load (Pass et al.,
2010). In this way, it can be said that the learning environment affects
the cognitive load and changes it in different ways, which has different
effects on the understanding, thinking and learning of a person (Schnotz
et al., 2009).

Context-dependent learning style is one of the important cognitive
styles. People with this style cannot easily separate stimuli from
context.

In recent years, the design of multimedia environments, according to
the characteristics of learners, has received much attention from
researchers. One of the new technologies in the field of multimedia
design is gamification. Gamification may stimulate the fluid state in the
learner, so that the learner is deeply involved in the learning activity
with a lot of focus and takes into account the lost time (Campbell,
2016).

Considering the characteristics of learners with context-dependent
cognitive style in their inability to separate stimuli from the educational
context, it is necessary to design the learning environment for them in
such a way as to increase motivation, attract attention, and engage
learners with educational materials.

Therefore, according to the aforementioned content and the positive
effects of using game elements in the learning process, the present
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research was conducted with the aim of investigating the impact of
digital gamification on the cognitive load and academic performance of
students with a context-dependent style.

Research Question(s)

1 -To what extent is the effect of digital gamification on reducing the external
cognitive load of students with context-dependent cognitive style?

2- To what extent is the effect of digital gamification on the academic
performance of students with context-dependent cognitive style?

Literature Review
Researches have shown that educational gamification is effective on the
levels of cognitive learning and motivation (interest, communication,
satisfaction and expectation) as well as the level of enjoyment of
learners in the education process (Mohammadi, 2014 & Salimi, 2019).
The research (Park et al., 2015), showed that students' performance
in the multimedia environment was significantly higher when there
were seductive details in a low cognitive load environment compared
to other conditions. Research (Moreno & Mayer, 2000), in the context
of seductive details, showed that adding images to educational materials
that are not relevant to the educational goal can lead to poorer
performance or results (Rey «2012; Sanchez & Wiley «2006; Harp &
Mayer «<1998)

Methodology

The present research is practical in terms of its purpose.This research is
a single-subject experimental design and an A-B-A design with follow-
up was used.

The population included the students of the Faculty of Educational
Sciences of Birjand University in 1400-1401, a sample of one person
who was selected using a targeted non-probability method after being
identified through a cognitive style test. Implementation steps:

In the basic stage, the participant 8 sessions behind the eye tracking
device in front of the multimedia training without game elements; In
the intervention phase, 8 sessions behind the eye tracking device were
compared to educational multimedia training with game elements, and
in the return to baseline phase, 8 sessions it was again compared to
multimedia training without game elements .In all stages during the
training process, eye tracker data was collected.
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In this research, two multimedia contents were designed by the
researcher using Adobe Captivit software and based on the principles
of multimedia design, one of which included game elements and
became so-called game-like, and the other one was designed without
game elements. Game elements included feedback, reward,
notifications, stage, challenge, time limit, and the educational content,
in both multimedia, included English language lesson grammar.

Conclusion

Since gamification often has goals that must be achieved, the learner
used his limited memory capacity to focus on those goals and made a
lot of mental effort, and as a rule, his external cognitive load level
increased. Also, it can be said that the addition of game elements to the
educational multimedia environment can lead to a wide distribution of
attention and increase his cognitive effort, and as a result, the external
cognitive load has increased. But due to the fact that the elements of the
game for the learner with a cognitive style dependent on the context
have motivated and attracted the attention and engagement of the
learner with the educational content and to some extent have solved this
problem, as a result, learning has been achieved and academic
performance has increased. Therefore, it can be said that for people with
context-dependent cognitive style, the presence of motivational and
attention-grabbing elements such as game elements (digital
gamification) is strongly felt in the educational environment. Therefore,
it can be said that digital gamification can increase the external
cognitive load as well as the level of progress and academic
performance.
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