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Abstract: This study aims to examine whether and how Genially-based interactive media
supported fourth-grade students’ conceptual understanding of photosynthesis across two
classroom action research cycles. Twenty-one fourth-grade students in a public elementary
school in Malang City, Indonesia, participated during the 2025-2026 school year, with Cycle I
combining Genially with problem-based learning and Cycle Il combining Genially with
project-based learning that included direct plant observation, and conceptual understanding was
measured with multiple-choice tests analyzed through normalized gain (N-Gain). In Cycle 1,
42.86% of students were in the low N-Gain category and 57.14% were in the moderate
category, and in Cycle Il no student remained in the low category, 47.62% were in the moderate
category, and 52.38% reached the high category, with an average N-Gain of 0.70. These
findings suggest that guided use of Genially, combined with real-world observation activities
and reflection-based revision, is associated with improved conceptual understanding of
photosynthesis in this classroom, and the single-group design calls for cautious interpretation
and further controlled research.
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INTRODUCTION

Photosynthesis is a core topic in school science because it links plant function, energy
flow, and ecosystem processes, and learners at several educational levels have been
reported to hold incomplete or inaccurate ideas about it. Barrutia and Diez (2021)
examined 7- to 13-year-old students' understanding of plant nutrition and reported that
children aged 8 to 9 showed a rudimentary understanding of photosynthesis with
substantial conceptual flaws, and that children aged 10 to 11 described the role of the sun
more precisely. Skribe Dimec and Strgar (2017) surveyed 427 primary school pupils aged
11 to 14 and reported misconceptions about the location of chlorophyll and
photosynthesis in the plant and about energy transformation, with very little progress
across grades. More recently, Kamarudin and Noor (2024) examined primary school
children's understanding of photosynthesis through drawings and follow-up interviews
and reported that understanding improved as children progressed through primary school.

Children's initial ideas serve as the starting point for instruction, and Rybska et al.
(2017) reported that some ideas about the internal structure of trees persisted across age
groups, which suggests that prior knowledge may resist change. Evidence on plant
nutrition illustrates why this starting point matters, since Messig and Gro3 (2018)
reported in a qualitative case study that students understood plant nutrition predominantly
as the absorption of matter and often referred to their own diet when explaining it. The
same study reported that the van Helmont experiment reinforced pre-instructional
conceptions in this group of students, which indicates that an activity alone does not
guarantee conceptual restructuring. Stagg and Verde (2019) reported that an educational
theatre intervention improved primary students' comprehension of plant reproduction and
their attitudes to plants, which shows that instruction designed around plant topics can
support understanding.

Digital tools have been examined as one way to support the learning of abstract
or hard-to-observe science content, as illustrated by the use of digital-media-based
pedagogical aids in elementary entomology reported by Lu et al. (2022). Chueh and
Cheng (2026) integrated a digital educational game into inquiry-based instruction in three
fourth-grade classes and reported that it significantly enhanced students' conceptual
understanding of insects, particularly for low-achieving students. Casanoves et al. (2023)
assessed the ability of game-based science learning to enhance genetic understanding,
which shows that conceptual understanding is a recurring outcome of interest in research
on digital games for science. Teng et al. (2021) examined learning outcomes together
with immersion experiences and visual attention distributions in a game for learning
immunology, which suggests that the way learners interact with a digital medium is part
of what shapes its effect.

Studies on digital media in science learning have reported varied patterns, and the
conditions that surround a digital medium appear to matter. Pellas (2023) examined
relationships among computational thinking skills, emotions, and cognitive load when
fifth-grade students played a simulation game, which indicates that cognitive and




The Effectiveness of Genially-Based Interactive Media in Improving ... 231

emotional conditions are examined alongside learning performance in primary education
research on digital games. Pan and Ke (2023) investigated the effects of game-based
learning supports on students' math performance and perceived game flow, which points
to the role of support structures in game-based learning. Chen et al. (2023) examined
adaptive scaffolding and engagement in digital game-based learning, which suggests that
guided use of a digital medium is a relevant condition for examining its role in conceptual
understanding.

Interactive and game-style features have received considerable attention in
research on learning. Goksiin and Giirsoy (2019) examined whether gamified quiz tools
(Kahoot! and Quizizz) led to differences in academic achievement and student
engagement compared with a control condition and reported more positive outcomes for
the experimental groups. Hamari et al. (2016) surveyed 173 players of two learning games
and reported that engagement had a clear positive effect on learning and that challenge
predicted learning both directly and through engagement. Licorish et al. (2018)
interviewed university students about Kahoot! and reported that it influenced classroom
dynamics, engagement, and motivation, with timely feedback and well-integrated content
identified as contributing factors. Genially is a web-based platform for building
interactive presentations, visuals, and game-style activities, and these features offer a
practical route for introducing quiz and game elements into primary science lessons.

The instructional model that accompanies digital media can shape how students
use it. Lonergan et al. (2022) examined problem-based learning in 10 mainstream Grade
8 classrooms in a quasi-experimental study and asked whether it was effective for all
students, including identified groups of exceptional learners. Krajcik et al. (2023)
evaluated a project-based science intervention in elementary schools and reported that
third graders in the intervention scored higher on a standardized science test than
comparison students. Atchia et al. (2022) reported a case study that used design thinking
to identify and clear students' misconceptions in photosynthesis, which shows that
classroom-based efforts to improve photosynthesis instruction continue to be reported.

Preliminary interviews and observations in a fourth-grade class at a public
elementary school in Malang City, Indonesia, indicated that science lessons relied on
conventional methods and workbooks. Students were passive during lessons, and many
were unable to explain photosynthesis coherently. Several students held misconceptions
about the role of the sun and the plant parts involved in photosynthesis. These conditions
are relevant to the Indonesian elementary curriculum, in which science is taught as part
of the integrated subject l/mu Pengetahuan Alam dan Sosial (IPAS, Natural and Social
Sciences), and they called for instructional media that make the process visible and
interactive.

Existing studies have documented children's and students' conceptions of
photosynthesis and plant nutrition and have examined digital tools and games in several
science topics, and less attention has been directed toward how a web-based interactive
platform such as Genially, implemented in successive action research cycles with
different instructional models, relates to primary school students' conceptual
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understanding of photosynthesis in Indonesian classrooms. This study aims to examine
whether and how Genially-based interactive media, used with problem-based learning in
Cycle I and project-based learning in Cycle I, is associated with changes in fourth-grade
students' conceptual understanding of photosynthesis. This study extends previous
research by documenting, within one classroom, the distribution of N-Gain categories
across two cycles together with the reflections that guided the revision from Cycle I to
Cycle II, which provides practical evidence for teachers in similar contexts.

This study is guided by the following research questions: 1) How are fourth-grade
students distributed across N-Gain categories for photosynthesis after Cycle I, in which
Genially was combined with problem-based learning? 2) How are students distributed
across N-Gain categories after Cycle II, in which Genially was combined with project-
based learning and direct plant observation? 3) How did the revisions made after the
Cycle I reflection relate to the change in students' N-Gain categories from Cycle I to Cycle
11?7 4) What patterns of student engagement and implementation challenges were observed
across the two cycles?

METHODS

Research Design

This study employed classroom action research with two cycles, and each cycle consisted
of planning, implementation, observation, and reflection. Action research is a cyclical
process of intervention and reflection in which findings from one cycle inform the design
of the next, and Domingos-Grilo et al. (2012) used an action-research programme to
improve the teaching and learning of photosynthesis. Planning involved interviews and
discussions between the researcher and the classroom teacher about difficult material,
followed by the development of lesson plans, media, and assessment questions.
Implementation, observation, and reflection were carried out collaboratively, and the
reflection from Cycle I was used to revise the design of Cycle II.

Participants and Setting

The study was conducted in a fourth-grade class at a public elementary school in Malang
City, East Java, Indonesia, during the 2025-2026 school year. The participants were 21
fourth-grade students, and the whole study lasted approximately one month. The
classroom teacher collaborated with the researcher in planning, delivering, and reflecting
on the lessons. Preliminary interviews and observations were used to identify the learning
problem before the first cycle.

The study involved a single class of 21 students and two cycles of approximately
two class periods each. This bounded classroom context defines the scope of the findings.
The two cycles differed in instructional model and learning location, which is important
for interpreting the changes between Cycle I and Cycle 1.

Table 1. Summary of the Research Design

Component  Description
Approach Classroom action research with two cycles
Setting Fourth-grade class, public elementary school, Malang City, Indonesia
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Participants 21 fourth-grade students, 2025-2026 school year

Duration Approximately one month

Cycle stages  Planning, implementation, observation, reflection

Cycle 1 Genially-based media with problem-based learning (PBL), in-class, 2 class
periods

Cycle I Genially-based media with project-based learning (PjBL), in-class and out-of-

class, 2 class periods
Data sources Pre-test, Post-test I, Post-test 11, interviews, classroom observation
Data Normalized gain (N-Gain), N-Gain categories, percentage of students per
analysis category

Intervention and Procedure

In Cycle I, Genially-based interactive media was used with the problem-based learning
model and case studies on global issues, and the lesson was delivered in the classroom
over two class periods. Students completed a pre-test before the intervention and worked
on student worksheets (Lembar Kerja Peserta Didik, LKPD) designed for problem-based
learning, in which they analyzed problems related to photosynthesis and proposed
solutions. Students presented their results in front of the class, and Post-test I was
administered at the end of the lesson. The teaching module (Modul Ajar) was identical in
both cycles, and only the worksheet activities differed.

In Cycle II, Genially-based media was used with the project-based learning
model, and the lesson combined in-class and out-of-class activities over two class periods.
The stimulus for the project was taken from the students’ real-world environment, and
the worksheets used a project-based approach. Students observed plants located indoors
and outdoors, compared plant conditions in the two locations, and identified the factors
that influenced those conditions. A post-test with 20 multiple-choice items aligned with
the learning indicators was administered at the end of Cycle II.

Figure 1 illustrates the two-cycle classroom action research procedure, including
the planning, implementation, observation, and reflection stages. It also indicates the
administration of the pre-test, Post-test I, and Post-test II, as well as the role of Cycle I
reflection in informing the revision of Cycle II.

Two-Cycle Classroom Action Research Procedure

Preliminary study: interviews and observation; misconceptions about the role of the sun and plant parts;
pre-test (20 multiple-choice items)

!

CYCLE I (Genially + PBL)

Observation: Reflection:

student participation and Post-test I; N-Gain 42.86%
difficulties low, 57.14% moderate,
0.00% high

step-by-step explanations ed Genially features; 4/
- i

Planning: Implementation:

teaching module (Modul Ajar), PBL with case studies on

Genially media, problem-based global issues, in-class,
worksheet (LKPD), test items 2 class periods

CYCLE II (Genially + PjBL)

Planning: Implementation:
project-based worksheet (LKPD), PiBL, in-class and
direct observation task out-of-class, 2 class periods

v

[ Data analysis: N-Gain (g = (Spast - Spre)/ (Smax = Spre)); categories low, moderate, high }

Observation: Reflection:
participation, enthusiasm, Post-test II; N-Gain 0.00%

engagement low, 47.62% moderate,
52.38% high

Figure 1. Two-cycle classroom action research procedure
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Figure 1 shows that Cycle I combined Genially with problem-based learning and
concluded with Post-test I and a reflection stage. The reflection informed the
implementation of Cycle II, which combined Genially with project-based learning and
direct plant observation. Post-test II was administered at the end of Cycle II, followed by
a final reflection. The intervention therefore involved several changes between cycles that
should be considered when interpreting the N-Gain results.

Figure 2 presents the interface of the Genially-based interactive learning media
used in the lessons. The media incorporated interactive visual materials and game-style
activities to support students’ engagement with photosynthesis content.

\
y. Disusunioleh:

<) I
R 5"

Figure 2. Interface of the Genially-based interactive learning media on photosynthesis

Figure 2 shows the interactive layout through which students accessed the
photosynthesis material and completed digital game-style activities during the lessons.
Instruments
The variable examined was the improvement in fourth-grade students’ conceptual
understanding of photosynthesis, which was measured through a multiple-choice test
administered in three stages. The pre-test was administered before the intervention to
assess students’ initial understanding, Post-test  was administered after Cycle I, and Post-
test II was administered after Cycle II. The pre-test and Post-test II each consisted of 20
multiple-choice items aligned with the learning indicators. Interviews and classroom
observations provided supporting information about students’ prior misconceptions,
participation, and engagement.

Data Analysis

Data were analyzed quantitatively using normalized gain (N-Gain), which expresses the
actual gain as a proportion of the maximum possible gain. Following Hake (1998), N-
Gain was calculated as g = (S_post - S_pre) / (S_max - S_pre), where S_post is the post-
test score, S_pre is the pre-test score, and S_max is the maximum score. Each student’s
N-Gain was classified using the criteria in Table 2, and the percentage of students in each
category was calculated for Cycle I (pre-test to Post-test I) and Cycle II (pre-test to Post-
test II). The indicators of success were an average N-Gain in the moderate or high
category, an increase in conceptual understanding from Cycle I to Cycle II, and increased
student activity and engagement during learning.
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Table 2. N-Gain Score Criteria

N-Gain value (g) Category

0.70<g<1.00 High
0.30<g<0.70 Moderate
0.00<g<0.30 Low

N-Gain values below 0.30 were classified as low, values from 0.30 to below 0.70
as moderate, and values from 0.70 to 1.00 as high, following the criteria reported by Hake
(1998). The classification accounts for the maximum possible improvement relative to
students’ pre-test scores. The reported average N-Gain of 0.70 falls at the lower boundary
of the high category.

RESULTS

Preliminary Conditions

Interviews and observations conducted before the action research showed that
misconceptions about photosynthesis persisted in the class. Students had not yet fully
understood the material, and the absence of interactive teaching aids was associated with
low motivation during lessons. Many students could not explain the process of
photosynthesis coherently, and some held misconceptions about the role of the sun and
the plant parts involved. These conditions were consistent with suboptimal learning
outcomes and provided the basis for the intervention in Cycle I.

Implementation of the Actions

Table 3 compares the teaching tools and the implementation of Cycle I and Cycle II.

Table 3. Comparison of Teaching Tools and Implementation in Cycle I and Cycle 11

Component Cycle I Cycle 11

Teaching module Used Used (identical to Cycle I)
(Modul Ajar)

Student worksheet Used Not used

(LKPD), problem-based

Student worksheet Not used Used

(LKPD), project-based

Learning medium

Genially-based interactive
media

Genially-based interactive
media

Duration

2 class periods

2 class periods

Learning location In-class In-class and out-of-class
Instructional model Problem-based learning (PBL)  Project-based learning (PjBL)
Problem prompts Infographics Direct observation

Worksheet focus

Analyzing photosynthesis-
related problems based on case
studies on global issues

Observing plants indoors and
outdoors, comparing plant
conditions, and identifying
influencing factors

Note. LKPD = Lembar Kerja Peserta Didik (student worksheet).

The teaching module remained identical across cycles, whereas the worksheets,

instructional model, learning location, and problem prompts changed. Cycle I used
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infographic-based problem prompts and in-class analysis, whereas Cycle II incorporated
direct observation of plants in indoor and outdoor locations. Because Genially was used
in both cycles, the comparison reflects the combined changes in instructional model,
learning activities, and context. The N-Gain differences should therefore be interpreted
in relation to the overall revised cycle design.

In Cycle I, students completed the pre-test, analyzed problems in the problem-
based worksheets, and presented their results, and this activity served to train their ability
to understand concepts. Some students had not yet achieved optimal results after this
cycle. The problems presented in the worksheets were abstract and not yet connected to
students’ experiences, so students had difficulty linking photosynthesis to the situations
in the worksheets. In Cycle 11, students conducted direct observations of plants indoors
and outdoors, which allowed them to see differences in plant conditions across locations
and to identify the factors involved.

Conceptual Understanding Outcomes
Table 4 presents the number and percentage of students in each N-Gain category after
Cycle I and Cycle II.

Table 4. Distribution of N-Gain Categories by Cycle (N = 21)

Category CycleI (n) CyclelI (%) Cyclell (n) CyclelIl (%)
Low (g <0.30) 9 42.86 0 0.00
Moderate (0.30 <g<0.70) 12 57.14 10 47.62

High (g>0.70) 0 0.00 11 52.38

Total 21 100.00 21 100.00

Note. Student counts were derived from the reported percentages and the class size. The reported
average N-Gain score was 0.70, which falls into the high category.

In Cycle I, 9 students (42.86%) were in the low category and 12 students (57.14%)
were in the moderate category, with no students in the high category. In Cycle II, no
students remained in the low category, 10 students (47.62%) were in the moderate
category, and 11 students (52.38%) were in the high category. This distribution indicates
an overall shift toward higher N-Gain categories between the two cycles.

Figure 3 compares the distribution of N-Gain categories in Cycle I and Cycle II
as a grouped bar chart.

52.38
50

42.86

40

30

20

Percentage of students (%)

Moderate High

Il Cyclel [H Cyclell

Figure 3. Comparison of N-Gain category distribution in Cycle I and Cycle II
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Figure 3 shows that the proportion of students in the low category decreased from
42.86% in Cycle I to 0.00% in Cycle II. The moderate category decreased from 57.14%
to 47.62%, while the high category increased from 0.00% to 52.38%. These changes
indicate an upward shift in the class distribution following the Cycle II revisions. The
pattern is consistent with improved conceptual understanding within this classroom,
although the combined changes between cycles prevent attribution of the improvement to
a single intervention component.

In Cycle I, the intervention was associated with moderate gains for most students
(57.14%), and 42.86% remained in the low category, which indicates that the
improvement was not yet optimal. In Cycle II, the corrective actions were associated with
a distribution without students in the low category. The average N-Gain score of 0.70
falls into the high category, which indicates a considerable improvement in conceptual
understanding after the instruction. These results show that students understood the
material better after the interventions than before them.

Student Engagement

Observations in Cycle I and Cycle II showed differences in student participation.
Participation increased in discussions, in answering questions, and in completing assigned
tasks. Students showed greater enthusiasm and more active engagement than at the early
stages of learning. These observations are descriptive and were not quantified with a
scored observation instrument.

Reflection on the Actions

Table 5 summarizes the reflections recorded after Cycle I and Cycle II.

Table 5. Reflection Findings and Follow-Up Actions in Cycle I and Cycle II

Aspect Cycle I Cycle 11

Instructional ~ PBL with Genially PjBL with Genially

model

N-Gain 42.86% low, 57.14% moderate, 0.00% low, 47.62% moderate,

categories 0.00% high 52.38% high

Student Attention captured; students more Students more active and

engagement enthusiastic and active than in earlier enthusiastic; concepts grasped more
sessions concretely and material understood

more easily

Main Learning not yet optimal because of ~ Students had become accustomed to

reflection confusion about the platform, lack of  the learning model, and engagement,
focus, time management, and participation, and understanding
abstract problems increased

Follow-up Simpler step-by-step explanations; Clearer instructions, improved

action optimized use of Genially features; classroom management, and more
real-world stimuli discussion and practice

The main difficulties in Cycle I concerned platform use, student focus, time
management, and the abstract nature of the problems. The follow-up actions addressed
these difficulties through step-by-step explanations, optimized use of Genially features,
and real-world stimuli based on direct plant observation. In Cycle II, the reflection
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recorded higher engagement and improved conceptual understanding, alongside the
absence of students in the low N-Gain category. These findings document how classroom
reflection informed the revisions implemented in the second cycle.

DISCUSSION

Student Distribution Across N-Gain Categories After Cycle I (RQ1)

In Cycle I, 9 students (42.86%) were in the low category and 12 students (57.14%) were
in the moderate category, which indicates that the improvement was not yet optimal.
Villanueva et al. (2021) analyzed young children's drawings of the plant world in a cohort
study and reported changes in pictorial content over time, which shows that children's
representations of plants shift as they grow. Amprazis et al. (2021) reported that primary
school children did not spontaneously recall plants as living things, which indicates that
basic ideas about plants can be incomplete even before photosynthesis is taught. Because
the present study analyzed gains in total test scores without a misconception-specific
diagnostic, the improvement is best read as general conceptual progress, and future
studies should add diagnostic items that track specific conceptions.

The Cycle I results, in which 42.86% of students remained in the low category,
can be explained by two difficulties recorded during reflection: unfamiliarity with the
platform and problems that were abstract and distant from students' experience. Chang et
al. (2018) compared digital game-based learning with computer-based learning among
college students and reported that learning achievement and flow were positively related
and that both were negatively related to overall cognitive load, so a new platform
combined with abstract problems may have consumed capacity needed for learning
photosynthesis. Sotiriou et al. (2020) examined how inquiry-based learning combined
with e-learning can serve high and low achievers, which is relevant to the Cycle I decision
to provide simpler, step-by-step explanations. This interpretation is inferential because
cognitive load was not measured, and it suggests that teachers who introduce an
interactive platform should allocate time for orientation and break tasks into manageable
steps.

Student Distribution Across N-Gain Categories After Cycle II (RQ2)

The main finding of this study is that students' N-Gain categories for photosynthesis
moved from a Cycle I distribution of 42.86% low and 57.14% moderate to a Cycle II
distribution of 47.62% moderate and 52.38% high, with an average N-Gain of 0.70. This
pattern suggests that the class as a group gained a larger share of the possible
improvement after the second cycle. Cheng et al. (2024) combined educational gaming
with physical experiments to engage high school students in inquiry-based learning, and
the pairing of a digital medium with direct plant observation in Cycle II of the present
study follows a comparable instructional direction even though the subject, level, and
design differ. This comparison is indicative only, because the cited study involved high
school students and the present study involved one primary classroom without a
comparison group.
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Different patterns have been reported for digital and game-based media across
science topics. Hwang and Chen (2017) examined an inquiry-based ubiquitous gaming
design in relation to students' learning achievements, motivation, behavioral patterns, and
tendency toward critical thinking and problem solving, which is conceptually close to the
combination of a digital medium and inquiry-style activity used here. The average N-
Gain of 0.70 lies at the lower boundary of the high category, which calls for cautious
reading of the Cycle II result. The absence of students in the low category is a descriptive
pattern that applies to this class only.

Revisions After the Cycle I Reflection and the Change Between Cycles (RQ3)

The larger gains in Cycle II coincided with a change from problem-based learning to
project-based learning that used direct observation of plants. Aditomo and Klieme (2020)
examined forms of inquiry-based science instruction and their relations with learning
outcomes in high- and low-performing education systems, which indicates that the way
inquiry is organized in a classroom is linked to what students learn. Al-nakhle (2022)
reported in a randomized quasi-experimental study that scenario-based virtual laboratory
simulations improved learning outcomes and scientific report writing skills, which is
compatible with the Cycle II combination of a digital medium and hands-on observation.
Because the instructional model, the learning location, the teacher's classroom
management, and students' familiarity with the platform all changed between cycles, the
findings should be interpreted in relation to the whole revised design and cannot be
attributed to Genially alone.

The Cycle II revisions included clearer instructions, improved classroom
management, and more discussion and practice, which means that teacher orchestration
formed part of the revised design. Arias et al. (2016) examined how teachers used
educative curriculum materials to engage students in science practices, which is relevant
here because Genially was used inside teacher-guided lessons. van Uum et al. (2017)
examined scaffolding of pupils' self-directed learning in open inquiry, which implies that
the benefit of Genially depends on teacher preparation and orchestration in addition to
the platform itself. Teachers who plan to use interactive media for abstract topics such as
photosynthesis can introduce the platform with a short orientation, provide step-by-step
guidance, and connect digital activities to observation of plants in the school environment,
an approach consistent with Nichols et al. (2017), who compared two inquiry professional
development interventions in science in relation to primary students' questioning and
other inquiry behaviors.

Student Engagement and Implementation Challenges (RQ4)

Li et al. (2024) reported that learning engagement mediated the relation between digital
educational games and students' motivation for learning, and the observed increases in
discussion, questioning, and task completion in the present study mainly reflect the
behavioral side of engagement. Koc¢-Januchta et al. (2020) investigated students'
interaction and learning with an artificial intelligence-enriched biology textbook built
around asking questions, which is relevant to the increased questioning and discussion
observed here. Cheng et al. (2017) examined whether and to what extent game immersion
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during serious gaming affects science learning, which suggests that engagement benefits
depend on implementation context. Ellwood and Abrams (2018) linked experiences of
flow in inquiry-based science education to motivation and achievement, and this is
relevant to the way teacher-linked, quiz-style activities in Genially may support learning.
The main implementation challenges recorded in Cycle I were confusion about
the platform, lack of focus, time management, and abstract problems. By Cycle II,
students had become accustomed to the learning model, and the reflection recorded higher
engagement, participation, and understanding. These observations suggest that a short
orientation to the platform and clear task steps are practical conditions for using
interactive media in primary science. School leaders and teacher educators can use the
cycle-based documentation in Tables 3 and 5 as a template for professional learning in
schools with similar resources.
Limitations
Cycle II gains were calculated from the same pre-test as Cycle I, and Agarwal (2019)
reported that retrieval practice with quizzes increased delayed test performance relative
to rereading or no quizzes, so repeated testing across the cycles may have contributed to
the higher Cycle II gains. Tytler et al. (2020) showed that conclusions about conceptual
understanding depend on the representational forms an assessment allows, and Andersson
et al. (2020) and Torkar et al. (2019) reported that drawings, explanations, and written
responses convey different information, so the multiple-choice test may not capture all
aspects of understanding. The study involved one class of 21 students without a control
group, so causal claims about Genially are not supported, and test validity and reliability
indices, individual scores, and a scored engagement instrument were not reported.

CONCLUSION

This study examined whether and how Genially-based interactive media supported
fourth-grade students' conceptual understanding of photosynthesis across two classroom
action research cycles. In Cycle I, which combined Genially with problem-based learning,
most students reached a moderate N-Gain category and a substantial share remained in
the low category, so the improvement was not yet optimal. In Cycle II, which combined
Genially with project-based learning and direct plant observation, no student remained in
the low category and the class distribution shifted toward the moderate and high
categories, with an average N-Gain in the high category. The revisions made after the
Cycle I reflection, namely simpler step-by-step explanations, optimized use of Genially
features, and real-world stimuli based on direct observation, coincided with this upward
shift, together with higher participation in discussions, questioning, and task completion
and fewer implementation difficulties. These findings indicate that guided use of
Genially, project-based observation activities, and reflection-based revision were
associated with improved conceptual understanding in this classroom, and the single-
class design and the combined changes between cycles mean that the findings describe
an association within this context. Teachers who adopt similar media can plan an
orientation to the platform, provide stepwise guidance, and link digital activities to direct




The Effectiveness of Genially-Based Interactive Media in Improving ... 241

observation of plants, and future studies can add comparison groups, delayed post-tests,
misconception-specific diagnostics, and quantified engagement measures.
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