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ABSTRACT

This study aimed to examine the effects of integrating Augmented Reality (AR) with the Emotionally Engaged
Learning (EEL) framework on students’ vocabulary mastery and emotional engagement. A mixed-methods
sequential exploratory design was employed, involving 28 fourth-grade students and two English teachers. The
intervention consisted of six sessions using the AR Vocabulary Explorer application, structured according to the
four stages of EEL: emotional hook, experience, reflection, and integration. Data were collected through pretest—
posttest vocabulary assessments, emotional engagement questionnaires, classroom observations, and semi-
structured interviews. Quantitative results indicated significant improvements in vocabulary scores (pretest mean
= 58.4, posttest mean = 86.9, p < 0.01, Cohen’s d = 0.72) and emotional engagement (pretest mean = 3.11,
posttest mean = 4.49, p < 0.05, Cohen’s d = 0.65). Qualitative findings revealed increased motivation, curiosity,
active participation, and collaborative interaction among students. The study concludes that the integration of AR
and EEL effectively enhances both cognitive and affective learning outcomes, transforming vocabulary learning
from mechanical memorization into meaningful, interactive, and emotionally engaging experiences. These
findings offer practical and theoretical implications for developing holistic, technology-supported instructional
models and provide directions for future research on long-term retention and broader classroom application.

Keywords: Augmented Reality, Emotionally Engaged Learning, Vocabulary Mastery, Emotional Engagement,
Primary Education

INTRODUCTION

Modern education requires students to develop not only cognitive skills but also social
and emotional abilities. Learning English at the primary level is vital for nurturing early global
communication skills. However, within the primary education landscape of developing nations
such as Indonesia, many classrooms still rely heavily on rote memorisation and mechanical
translation exercises (Herrera & Darragh, 2024; Mortimore, 2023; Rios et al., 2024). In the
Indonesian context, this deeply entrenched traditional approach is often driven by rigid
curriculum backlogs and a lack of communicative training for teachers, which leads to a
superficial understanding, reduced motivation, and low confidence in using English in real-life
communication situations (Abusalim et al., 2024; Gay et al., 2022). When teaching focuses
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solely on cognitive achievements while neglecting emotional engagement, learning becomes
less meaningful and disconnected from students’ real-life experiences.

Globally, educational paradigms have shifted towards more interactive, reflective, and
experiential learning models (Blyznyuk & Kachak, 2024; Bradberry & De Maio, 2019; Le et
al., 2023). Research consistently demonstrates that children learn more effectively when they
are emotionally involved with the learning content (Neagu & Stan, 2022; Zakharova Garcia,
2025; Zhou et al., 2025). Positive emotions such as curiosity, joy, and empathy are proven to
enhance attention, intrinsic motivation, and long-term memory retention (Derakhshan & Zhang,
2024; Guo & Wu, 2021). Consequently, modern education emphasises teaching methods that
not only pass on knowledge but also cultivate emotionally rich and personally meaningful
experiences. This approach aligns with the natural learning preferences of young learners, who
flourish through concrete experiences, exploration, and social interaction (Ganepola, 2022; Lu
et al., 2025; Makhwathana et al., 2017; Xu et al., 2025).

A significant challenge in primary English teaching is bridging the gap between twenty-
first century learning demands and traditional classroom methods (Muchie et al., 2025; Nazarian
et al., 2024; Sumardi et al., 2020). Students are still often asked to memorise vocabulary lists
without understanding the contextual meaning of words, which makes learning dull and
uninspiring. Teachers also encounter challenges in creating classroom environments that foster
curiosity and emotional engagement (Garcés-Manzanera, 2023; Teemueangsai et al., 2025;
Vargo et al., 2024). The low enthusiasm among young English learners shows that traditional
cognitively focused methods do not fully address their emotional and psychological needs.
Therefore, a new pedagogical model that combines both cognitive and affective elements in
language learning is necessary (Hovhannisyan, 2022).

The rapid advancement of digital technologies presents an opportunity to develop learning
environments that are more dynamic and meaningful within context. One promising
development in this field is Augmented Reality (AR), a technology that blends real-world
settings with interactive digital elements (Hovhannisyan, 2022; Kiourexidou et al., 2024; Lin &
Yu, 2023; Vashisht & Sharma, 2024). AR enables students to engage directly with three-
dimensional visuals, sounds, and animations that relate to the learning material. When teaching
English vocabulary, AR offers multisensory experiences that make abstract ideas concrete and
memorable. Instead of simply reading the word “cat” or “bird,” students can see, hear, and
interact with animated representations, helping them connect linguistic symbols with real
sensory experiences. This multisensory approach enhances both understanding and retention of
new vocabulary (Cygnet & Sivakumar, 2024; Khodabandeh, 2025; Muangchan & Yanhua,
2025; Shemy et al., 2023).

Despite the increasing body of research on AR in education, most studies have primarily
concentrated on cognitive outcomes such as achievement scores or concept mastery. Relatively
few have examined how AR can foster emotional engagement and positive affective
experiences during learning. However, emotional engagement is a vital factor shaping how
deeply and durably knowledge is internalised, especially for young learners whose motivation
relies on enjoyment and curiosity. (Alhebaishi & Stone, 2025; Olea-Ibarra et al., 2025;
Pamungkas et al., 2025). This research gap emphasises the importance of exploring how AR
can be combined with pedagogical models that deliberately promote emotional connection and
engagement during the learning process.

The Emotionally Engaged Learning (EEL) framework provides a relevant theoretical
basis for tackling this challenge. EEL considers emotion as a key element of the learning
process, highlighting the connection between feelings, attention, and cognition. It suggests that
learners understand and remember information better when they are emotionally involved in
what they are learning (Prayogo et al., 2024; Ulutas, 2023; Wang et al., 2025). Through its four
stages—emotional hook, experience, reflection, and integration—EEL encourages learners to
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feel, reflect, and internalise learning experiences personally. When applied to English
vocabulary learning, this approach allows students not only to recognise new words but also to
connect them with emotionally meaningful experiences, thereby enhancing both comprehension
and engagement (Kralova et al., 2022).

Integrating AR with the principles of EEL creates a pedagogically effective combination
that combines technology and emotion. AR functions as a visual and sensory stimulus that
captures students’ attention, while EEL provides the emotional framework that transforms
sensory inputs into meaningful learning experiences (Jamil et al., 2023; Ulutas, 2023). Together,
they establish a comprehensive instructional approach where technology serves not just as a
learning tool, but as a means to foster emotional connections between learners and content. This
integration shifts vocabulary learning from a purely mechanical memorisation process to a more
affective and socially engaging communicative experience.

From a theoretical perspective, this study adds to the expanding body of research on
emotionally driven, technology-enhanced learning in primary education. It broadens the
discussion on how emotion, interaction, and technology can work together to improve learning
experiences. Practically, the study presents an instructional model suitable for young learners,
who are mainly visual and kinesthetic by nature. The inclusion of AR and EEL also offers
teachers an innovative strategy to address classroom disengagement and to promote meaningful
emotional interactions in language learning. This approach supports current educational
priorities that encourage digital integration to boost creativity, empathy, and character
development. Based on this foundation, the present study aims to explore the impact of
combining Augmented Reality (AR) and Emotionally Engaged Learning (EEL) on primary
students’ English vocabulary mastery and emotional engagement. The research focuses on how
emotional interaction develops within AR-based instruction and how this integration affects
students’ learning outcomes and motivation. Using a mixed-methods sequential exploratory
design, this study combines qualitative exploration of learners’ experiences with quantitative
assessment of instructional effects. Academically, it contributes to the development of holistic
learning models that combine cognitive, affective, and technological factors. Practically, the
findings are expected to help teachers and curriculum designers create more interactive, human-
centred, and emotionally meaningful English learning experiences for young learners.

METHOD

This study employed a Mixed Methods Sequential Exploratory Design, integrating
qualitative and quantitative methods conducted in two sequential phases. (Paiandeh et al.,
2024). The qualitative phase aimed to explore students' and teachers' perceptions, experiences,
and emotional responses towards Augmented Reality (AR)-based English vocabulary learning,
while the quantitative phase assessed its measurable impact on emotional engagement and
vocabulary mastery. This design was selected because it enabled a comprehensive
understanding of both contextual and statistical aspects of learning, demonstrating how the
integration of AR and Emotionally Engaged Learning (EEL) affects children’s affective and
cognitive development in the classroom. The participants included twenty-eight fourth-year
students aged nine to ten years, along with two English teachers actively teaching at the same
grade level. Participants were chosen using purposive sampling based on specific inclusion
criteria: similar English proficiency, access to digital learning tools, and willingness to take part
in technology-based instruction. The intervention lasted three weeks, consisting of six sixty-
minute sessions. Teachers acted as facilitators during the implementation of AR-EEL learning
and as collaborators during post-lesson reflections. All sessions were held during regular school
hours to ensure natural learning conditions and minimal disruption to the school timetable.

Learning was carried out using AR Vocabulary Explorer, an Augmented Reality
application that combines three-dimensional objects, pronunciation sounds, and animated
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movements to enhance students’ multisensory learning experiences. The classroom was
equipped with tablets and Wi-Fi to facilitate real-time AR interaction. The AR environment
displayed contextualised vocabulary, allowing students to visualise, hear, and manipulate
digital representations of English words. The activity design adhered to the four stages of the
EEL framework: emotional hook, experience, reflection, and integration. The emotional hook
was introduced through storytelling or brief visual prompts that sparked curiosity. The
experience stage involved direct AR interactions, while reflection enabled students to express
their feelings about the activity. The final integration stage linked emotions and understanding,
helping learners to internalise meanings more deeply.

octog_cm

Figure 1. Interface of the AR Vocabulary Explorer Application Utilised in the Study

To gather comprehensive data, four research tools were used. The semi-structured
interview guide examined participants’ emotional and cognitive perceptions during AR-based
learning, while the observation checklist recorded emotional engagement indicators such as
enthusiasm, focus, and verbal interaction, adapted from the Emotional Engagement Scale for
Children (Liu et al., 2025; Zhao et al., 2025). A vocabulary mastery test consisting of 20
illustrated multiple-choice items was used to assess students’ understanding of key English
words, with a reliability coefficient of KR-20 = 0.81. The emotional engagement questionnaire,
containing 15 Likert-scale items (1-5), measured enthusiasm, empathy, and enjoyment, and
demonstrated strong reliability with Cronbach’s a = 0.86. All instruments were validated by
two educational experts and pilot-tested with a comparable sample to ensure clarity and
consistency. The research process involved two stages. The first, a qualitative exploration,
included interviews with two teachers and ten students, along with classroom observations
across three sessions to capture emotional and behavioural responses during AR lessons.
Qualitative data were analysed thematically following a reflexive approach, involving
familiarisation, coding, theme development, and interpretation. (Campbell et al., 2021; W. Xu
& Zammit, 2020). The second phase, a quantitative verification, used a pretest—posttest design.
All students completed both the vocabulary test and emotional engagement survey before and
after the AR-EEL intervention.

Data analysis employed an integrative approach that combined qualitative interpretation
and quantitative verification. The qualitative findings explained the underlying emotional and
cognitive phenomena observed during the intervention, while the quantitative data offered
empirical validation of those effects. Statistical analyses were performed using SPSS version
26.

Given that the sample size was under 30 (N=28), a Shapiro-Wilk test of normality was
conducted prior to executing parametric operations. The results confirmed that both the
vocabulary test data (W=0.942, p=0.124) and the emotional engagement questionnaire data
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(W=0.961, p=0.381) did not significantly violate the assumption of normality (p>0.05).
Consequently, a paired sample t-test was applied as follows:

_ Xpost — Xpre

~ Sg/Vn

where Xpost and Xpreare the mean posttest and pretest scores, S, is the standard deviation of
the score differences, and n is the sample size. The effect size was calculated to measure the
strength of the treatment using Cohen’s d formula:

_ Xpost — Xpre

= —Sp
where S, represents the pooled standard deviation. An effect size of 0.2 is considered small,
0.5 medium, and 0.8 or higher large (Brydges, 2019). These formulas were used only for
interpretive significance and are generally known within quantitative research conventions.

To ensure methodological rigour, triangulation of sources and methods was employed,
and a comprehensive audit trail documented all research activities. Validity was strengthened
through expert review and member checking, while reliability was evaluated using internal
consistency measures. Ethical protocols were rigorously followed: all participants and their
parents provided informed consent, participation was voluntary, and confidentiality was
maintained through anonymisation. The study adhered to ethical standards for educational
research involving children, prioritising safety, comfort, and psychological well-being during
learning activities. This methodological approach ensured that the study could be replicated in
similar settings and that both qualitative insights and quantitative data were integrated
coherently. By combining technological innovation with emotional learning principles, the
research established a balanced methodological framework that links cognitive performance
with affective engagement in primary English language education.

RESULTS AND DISCUSSION
Results

This study aims to explore how the integration of Augmented Reality (AR) and the
Emotionally Engaged Learning (EEL) approach enhances elementary students’ vocabulary
mastery and emotional engagement. The analysis was conducted in two stages: a qualitative
phase to examine students’ and teachers’ learning experiences, followed by a quantitative phase
to empirically evaluate improvements in learning outcomes. Overall, the findings show that
using AR-based media combined with emotion-focused instructional strategies successfully
creates a learning environment that is enjoyable, interactive, and meaningful. Students not only
demonstrated a significant improvement in vocabulary acquisition but also showed higher
levels of emotional engagement throughout the learning process.

Qualitative Findings

Qualitative data were collected through in-depth interviews with two teachers and ten
students, supplemented by classroom observations during three sessions of AR-based English
instruction. The data analysis followed Braun and Clarke (2019) reflexive thematic approach,
resulting in three main themes that illustrate how AR-EEL learning impacted students’
emotional engagement and vocabulary learning experiences.

The first theme, Positive Emotions Enhance Focus and Learning Motivation, revealed
that most students showed visible excitement and joy when AR objects appeared on their tablet
screens. The children laughed, clapped, and expressed delight as the animated animals moved
or made sounds. One student cheerfully said, “I¢’s so funny! The animal looks real! I want to
know what it means.” These responses indicated that visual and auditory stimuli from AR media
evoked positive emotions that helped students focus more and become motivated to learn.
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Teachers also observed that students became easier to guide and more eager to complete
vocabulary-related tasks after using the AR media.

The second theme, Interactive Visualization Strengthens Vocabulary Retention, showed
that students could remember vocabulary more effectively after observing and interacting with
three-dimensional AR objects. For example, they recalled words such as rabbit and cat without
the need for repetitive memorization because they connected the words with the images and
sounds of the AR characters. One teacher commented, “The students don’t just memorize the
words; they remember what they look and sound like, so they really understand their meaning.”
This finding demonstrates that visual and interactive learning reinforces long-term memory by
integrating visual, auditory, and semantic information into a coherent learning experience.

The third theme, Emotional Reflection Builds Empathy and Social Engagement, emerged
during the “story talk” reflection sessions held after AR learning activities. During these
sessions, students shared their feelings and impressions about the characters in the application.
Some imitated animal sounds, while others related the characters to their pets or personal
experiences. Teachers noted that the reflection sessions created a relaxed and joyful
atmosphere, encouraging open communication and positive social interaction. This reflective
process enabled students to express their emotions naturally while developing empathy,
curiosity, and confidence in speaking with their classmates.
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Figure 2. Thematic Model of Students’ Emotional Engagement through AR-EEL Learning

Quantitative Findings

The quantitative phase of this study involved the 28 elementary school students who
participated in a pretest—posttest design to assess changes in English vocabulary mastery and
emotional engagement after implementing the Augmented Reality—Emotionally Engaged
Learning (AR-EEL) model. This analysis aimed to provide empirical evidence of the
intervention’s effectiveness by comparing scores before and after. Statistical analysis was
conducted using a paired sample z-test to identify significant differences, and Cohen’s d was
calculated to measure the effect size, reflecting the intervention’s impact on learning outcomes.

The results showed a significant improvement in both vocabulary mastery and emotional
engagement following the AR-EEL intervention. Table 1 displays the descriptive and
inferential statistics derived from the 28 participants using SPSS version 26. All statistics have
been carefully reconciled for N=28. The mean vocabulary score increased significantly from
58.40 to 86.90 (p<0.01). Likewise, the mean emotional engagement score rose from 3.11 to
4.49 (p<0.05). The effect size (Cohen’s d) of 0.72 for vocabulary mastery signifies a robust
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treatment effect, while the value of 0.65 for emotional engagement falls within the moderate—
strong range.

Table 1. Descriptive Statistics of Pretest and Posttest Scores

Variable Mean Mean SD p-value  Effect  Interpretation
(Pretest) (Posttest) Size (d)
Vocabulary 8 58.40 86.90 9.02 <0.01 0.72 Strong Effect
Mastery
Emotional 8 3.11 4.49 0.42 <0.05 0.65 Moderate—
Engagement Strong Effect

These increases indicate that integrating AR technology with an emotion-focused
learning approach not only boosts students’ cognitive skills in vocabulary acquisition but also
enriches the emotional aspect of learning. Students showed higher levels of activity,
concentration, and enthusiasm during the learning process. Many students displayed curiosity,
smiled often, and actively engaged in discussions while interacting with three-dimensional
objects within th

In addition to quantitative gains, teacher observations revealed a more dynamic and
collaborative classroom atmosphere. Students engaged more frequently with peers and
teachers, particularly when guessing word meanings based on animations or auditory cues from
the application. This indicates that emotionally rich learning experiences play a crucial role in
sustaining attention and motivation during English learning activities.
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Figure 3. Comparison of Pre-test and Post-test Scores

The figure shows consistent improvements across both primary variables following the
AR-EEL implementation. Nearly all students demonstrated increased scores in vocabulary
mastery and emotional engagement. These improvements suggest that combining Augmented
Reality with Emotionally Engaged Learning positively impacts cognitive learning outcomes
while fostering positive emotions, curiosity, and self-confidence in active participation.
Overall, the quantitative results support previous qualitative findings, showing that AR-EEL-
based instruction creates enjoyable, interactive, and meaningful learning experiences. The
concurrent enhancement in learning outcomes and emotional engagement emphasises the
approach’s effectiveness in integrating cognitive and affective domains, providing a
pedagogically relevant model for 21st-century education.
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Discussion

The findings of this study indicate that integrating Augmented Reality (AR) with the
Emotionally Engaged Learning (EEL) approach significantly improves primary students’
English vocabulary mastery and emotional engagement. Quantitative analysis revealed that the
mean vocabulary scores increased from 58.4 to 86.9 (p < 0.01) with a strong effect size
(Cohen’s d = 0.72), while emotional engagement scores rose from 3.11 to 4.49 (p < 0.05) with
a moderate to strong effect size (Cohen’s d = 0.65). Qualitative observations supported these
results, showing that students were more enthusiastic, actively participated, displayed increased
curiosity, and collaborated more effectively during AR-based learning activities. These findings
confirm that combining AR technology with an emotion-centred instructional framework can
simultaneously enhance both cognitive and affective aspects of learning.

These results are consistent with previous studies highlighting the critical role of
emotional engagement in improving learning outcomes (Tong & Singh, 2025; Zhoc et al.,
2020). Similar findings were reported, demonstrating that technology-mediated multisensory
learning experiences enhance attention and knowledge retention in children (Broadbent et al.,
2018; Di Fuccio et al., 2025; Xiaojun et al., 2022). While earlier research predominantly
focused on cognitive achievement, the present study contributes a novel perspective by
emphasizing that AR can foster emotionally meaningful learning experiences, which are
essential for sustaining intrinsic motivation among young learners (Arkhipova et al., 2024;
Buchner & Zumbach, 2018; Xiaojun et al., 2022)

A critical interpretation of these outcomes can be understood through the lens of the EEL
framework. The stages of emotional hook, interactive AR experience, reflection, and
integration provided opportunities for students to connect linguistic content with personal and
emotional experiences. Cognitively, dual coding through visual and auditory stimuli
strengthened understanding and memory retention of vocabulary. Affectively, positive
emotions such as curiosity, enjoyment, and social interaction enhanced focus and persistence
(Alhazmi, 2024; Printer, 2023). The combination of technology and emotion transformed
vocabulary learning from a mechanical memorisation process into a meaningful, interactive,
and socially engaging experience. Contextually, the visual and kinesthetic learning preferences
of Indonesian primary students further contributed to the effectiveness and relevance of AR-
based instruction.

From a practical standpoint, these findings offer strong evidence that AR-EEL-based
teaching strategies can be used to enhance both vocabulary skills and emotional engagement.
Teachers can incorporate AR applications to create interactive, enjoyable, and emotionally
meaningful learning experiences. Theoretically, this research contributes to the development of
technology-supported learning models that combine cognitive, affective, and digital aspects,
highlighting the significance of emotion-aware instructional design in achieving
comprehensive learning outcomes in primary education, especially in settings where rote
learning still prevails.

Nevertheless, the study has several limitations. The sample was confined to a single class
within one school, which may limit the generalisability of the findings. The relatively short
duration of the intervention, three weeks, may also restrict the long-term effects on vocabulary
retention and sustained emotional engagement. In addition, emotional engagement was
measured through observational scales and self-report questionnaires, which, despite
triangulation, may be vulnerable to subjective bias.

Based on these limitations, future research could explore the long-term effects of AR-
EEL interventions across multiple year groups and diverse school settings. Subsequent studies
could also incorporate other interactive technologies, such as virtual reality or gamified learning
platforms, to further enhance both cognitive and affective learning outcomes. The use of
physiological or neurocognitive indicators to measure emotional engagement may provide
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more objective data. Additionally, investigations into teachers’ perceptions and implementation
challenges in larger classrooms would offer practical insights for broader and more sustainable
adoption.

CONCLUSION

This study shows that combining Augmented Reality (AR) with the Emotionally Engaged
Learning (EEL) framework effectively improves primary students’ vocabulary skills and
emotional involvement. The intervention not only boosts language ability but also encourages
intrinsic motivation, curiosity, active participation, and more social interaction during learning.
These results support the study’s initial aim that integrating AR and EEL can create meaningful,
interactive, and enjoyable learning experiences for young learners. Additionally, the findings
offer a better understanding of how emotional engagement and multisensory interaction can be
systematically included in instructional design, highlighting the potential of comprehensive
learning strategies that blend technology, cognition, and emotion to enhance primary education.

However, several practical and pedagogical limitations must be acknowledged, such as
the steep learning curve required for primary teachers to effectively operate AR platforms and
the critical infrastructure limitations found in low-resource environments. Furthermore, within
the Indonesian educational framework, these findings carry vital policy implications; they
suggest that to achieve the communicative goals of the Kurikulum Merdeka, future syllabus
designs and national teacher training programs must move beyond traditional cognitive
instruction to systematically institutionalize multisensory, technology-driven, and affective
learning ecosystems. The study also suggests directions for future research, such as examining
long-term vocabulary retention, applying AR-EEL interventions in different school settings,
and using objective measures like physiological or neurocognitive indicators to assess
emotional engagement, supporting the development of more effective and sustainable learning
models.
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