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Abstract

Background and Objectives: Given challenges such as declining motivation and difficulties in teaching fundamental
Persian language skills, gamification has gained attention as an interactive approach. This study aimed to examine the
effectiveness of a researcher-developed gamification system on Persian alphabet learning, cognitive load, and
academic motivation among first-grade elementary school students during the 20242025 academic year.

Method: This quasi-experimental study employed a pretest-posttest design with a control group. The statistical
population consisted of first-grade students in public elementary schools in Kermanshah. Using multistage random
sampling, 30 students were selected and randomly assigned to experimental and control groups. The educational
intervention was implemented in the experimental group over 8 weeks (24 sessions) using researcher-developed
gamification software, while the control group received traditional instruction. Data were collected using a
researcher-developed alphabet learning test, the Paas single-item cognitive load scale, and an academic motivation
questionnaire adapted from Harter. Data were analyzed using SPSS version 27 and multivariate analysis of variance
(MANOVA), independent-samples t-test, and univariate analysis of covariance (ANCOVA).

Findings: The results of MANOVA showed that gamification-based instruction significantly improved the
learning components of phoneme recognition and blending, word formation, and reading in the experimental
group at the posttest. In addition, the independent-samples t-test indicated that the mean cognitive load was
significantly lower in the experimental group than in the control group. The results of univariate ANCOVA,
controlling for the pretest effect, also showed significant increases in intrinsic motivation, extrinsic motivation,
and participation in the experimental group.

Conclusion: The findings indicate that gamification is an integrative approach to teaching basic literacy skills. It
enhances alphabet learning through the synergy of cognitive and motivational mechanisms. The findings may provide
a practical basis for digital content designers to develop innovative learning environments in elementary education.
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Extended Abstract

Introduction: Learning the Persian alphabet is a fundamental prerequisite for literacy development, as mastery
of letter—sound relationships and phonological processing supports reading, writing, and subsequent academic
learning (Ghorbani et al., 2019; Nkurunziza, 2024). However, the structural complexity of Persian
orthography, including multiple letter forms, variable phonological representations, and the frequent omission
of short vowels, can make alphabet learning challenging for first-grade students (Baghdadi et al., 2022). Given
their limited working-memory capacity and attentional control, active engagement, gradual practice, and
timely feedback are particularly important (Liu, 2024). Although conventional Persian alphabet instruction
provides a systematic framework, it may not fully accommodate individual differences, sustain motivation, or
ensure continuous active participation. Gamification, defined as the use of game-design elements in non-game
contexts, has emerged as a complementary instructional approach for increasing motivation, engagement, and
interaction (Christopoulos & Mystakidis, 2023). Its potential effects can be explained by self-determination
theory, which highlights competence, autonomy, and relatedness (Deci & Ryan, 2013); flow theory, which
emphasizes optimal engagement through balanced challenges, clear goals, and immediate feedback
(Csikszentmihalyi, 1990); cognitive load theory, which stresses compatibility between instructional design and
limited working-memory capacity (Sweller, 2011); and Mayer’s multimedia learning theory, which
emphasizes coordinated verbal and visual processing (Mayer, 2020). However, previous research has often
examined motivational, cognitive, or learning outcomes separately, and limited evidence exists regarding their
simultaneous effects in Persian alphabet instruction. Therefore, the present study aimed to investigate the effect
of gamification on Persian alphabet learning, cognitive load, and academic motivation among first-grade
students. It was hypothesized that gamification would significantly improve Persian alphabet learning, reduce
cognitive load, and increase academic motivation during alphabet instruction.

Method: The present quantitative applied study employed a quasi-experimental pretest—posttest design with a
control group to examine the effects of gamification on Persian alphabet learning, cognitive load, and academic
motivation. The accessible population comprised first-grade students enrolled in public schools in Kermanshah
during the 20242025 academic year. Two public schools were randomly selected, one first-grade class was
selected from each school, and 30 students were randomly assigned to experimental and control groups, with
15 students in each group. The intervention was gamification-based educational software specifically designed
to teach 12 Persian alphabet letters through a coherent narrative in which learners acted as protagonists whose
task was to illuminate houses in the “Alphabet City.” The instructional content was organized into five stages,
with approximately 10 activities for each letter progressing from phoneme recognition and blending to word
formation and reading. Because the participants had not yet acquired reading skills, all instructions, questions,
and feedback were presented orally through a guide character named the “Golden Bird,” whereby correct
responses were followed by immediate verbal encouragement, star points, and progress advancement, whereas
incorrect responses received corrective feedback. Completion of each stage resulted in a medal, and a
leaderboard and city map displayed learners’ progress. The initial version of the software was reviewed and
revised by five experts in educational technology, educational psychology, and Persian language education to
establish content and instructional validity. Persian alphabet learning was assessed using a researcher-
developed 15-item test based on the first-grade Persian textbook, covering phoneme recognition and blending,
word formation, and reading; content validity was confirmed by five specialists, and split-half reliability using
the Spearman-Brown formula yielded a coefficient of .87 in a preliminary study with 20 students. Perceived
cognitive load was measured using the single-item Paas (1992) scale on a nine-point continuum ranging from
very low to very high mental effort. The scale was administered at the end of each of the 24 instructional
sessions, and the mean of the 24 repeated ratings was used as each student’s overall cognitive-load score; the
internal consistency coefficient obtained in the present study was .86. Academic motivation was assessed using
a researcher-adapted 15-item questionnaire based on Harter’s (1981) intrinsic—extrinsic motivation scale,
consisting of five items measuring intrinsic motivation, five measuring extrinsic motivation, and five newly
developed items measuring participation. The questionnaire was administered orally using a five-point
pictorial Likert scale. Content validity was established through a modified Delphi process involving five
experts, face validity was examined with 20 comparable students, and Cronbach’s alpha coefficients were .70,
.79, and .76 for intrinsic motivation, extrinsic motivation, and participation, respectively, and .82 for the total
scale. Following administration of the pretests, the experimental group received the gamification-based
intervention for eight weeks, comprising three 45-minute sessions per week. The control group received the
same instructional content over the same period through conventional teaching methods. Instructional content,
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session duration, and educational conditions were kept constant across groups, with the mode of content
delivery being the primary difference. Data were analyzed using SPSS version 27. Prior to inferential analyses,
the assumptions of normality and homogeneity of variance were examined using the Shapiro—Wilk and Levene
tests, respectively. MANOVA was used to examine group differences in posttest learning outcomes, an
independent-samples t-test was used to compare cognitive load between the experimental and control groups,
and one-way ANCOVA was used to examine the effect of gamification on academic motivation while
controlling for pretest scores. Statistical significance was set at a = 0.05

Findings: The descriptive results showed that the experimental group outperformed the control group in all
three learning components: phoneme recognition and blending (M = 4.12, SD = 0.61 vs. M = 3.53, SD = 0.65),
word formation (M =4.08, SD = 0.62 vs. M = 3.42, SD = 0.66), and reading (M =4.24, SD =0.71 vs. M = 3.39,
SD =0.74). The experimental group also reported lower cognitive load (M = 4.76, SD = 0.98) than the control
group (M = 5.58, SD = 0.90), and higher posttest scores for intrinsic motivation (M = 4.08, SD = 0.41 vs.
M = 3.46, SD = 0.39), extrinsic motivation (M = 4.21, SD = 0.54 vs. M = 3.31, SD = 0.40), and participation
(M =4.38, SD = 0.52 vs. M = 3.24, SD = 0.43). Pretest scores for learning and academic motivation were
comparable between the two groups. The statistical assumptions required for the inferential analyses were
adequately satisfied. MANOVA revealed a significant multivariate effect of group on the combined learning
outcomes, Wilks” A = .49, F(3, 26) = 8.85, p < .001, partial n> = .51. Univariate analyses further showed
significant effects of group on phoneme recognition and blending, F(1, 28) = 6.55, p = .016, partial n> = .19;
word formation, F(1, 28) = 7.91, p = .009, partial n?> = .22; and reading, F(1, 28) = 10.38, p = .003, partial
n?=.27. An independent-samples t-test indicated that cognitive load was significantly lower in the
experimental group, t(28) =—2.39, p=.024, Cohen’s d =—.87. Finally, ANCOVA controlling for pretest scores
showed significant group effects on intrinsic motivation, F(1, 27) = 11.02, p = .003, partial n*> = .29; extrinsic
motivation, F(1, 27) = 13.27, p = .001, partial n> = .33; and participation, F(1, 27) = 17.26, p < .001, partial
n? =.39. Thus, all three hypotheses were supported.

Discussion and Conclusion: The findings indicate that well-designed gamification is an integrative
instructional approach that simultaneously supports learning, cognitive processing, and academic motivation
in early literacy instruction. The improvement in phoneme recognition, word formation, and reading, together
with reduced cognitive load and increased intrinsic motivation, extrinsic motivation, and participation,
suggests that combining gradual activities, immediate feedback, progress indicators, and interactive elements
can create a cognitively supportive and motivating learning environment. These findings highlight the
importance of aligning gamification with learners’ developmental and cognitive characteristics rather than
relying solely on game elements. Despite the limited sample and the single educational context, the results
support the potential of gamification as a complementary strategy for Persian alphabet instruction.
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