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Abstract 
 
Communication is the most important means of conveying goals; poor 

communication can lead to the failure of expected goals. This can also 
occur during the learning process at school. This study aims to enhance 

students' critical thinking skills and develop their honest character by 
utilising digital communication media. This research approach utilises 

R&D combined with the ADDIE model to produce a means of 
communication between teachers and students in the form of Google Sites 
learning media integrated with Canva. Experts then validated the resulting 

learning media to ensure strong results for use in learning. Experts also 
validated the critical thinking test instrument and the honest character 

observation sheet to ensure that strong, reliable instruments would be used. 
The sample of this study consisted of class VII D students of MTsN 2 

Jember in the 2024/2025 academic year, who were selected using a 
purposive sampling technique. The data analysis technique employed N-
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Gain and was followed by an independent sample t-test, which was 

subsequently evaluated using Cohen's d test. The results showed that 
students' critical thinking skills increased to a high category (Cohen's d = -

4.501). There was also an increase in students' character scores, which were 
in the high category (Cohen's d = -5.386). These results suggest that 

effective communication media can enhance students' critical thinking 
skills and character. Teacher communication with students using digital 

media can overcome students' learning difficulties, increase their interest 
and motivation to learn, and improve their critical thinking skills. Rules 

regarding assignments and how to monitor them in learning through the 
Google Sites application train students' character of honesty. Students also 

responded enthusiastically to the presence of this media. The fatigue they 
previously experienced in conventional learning was alleviated by 

delivering more engaging lessons with fresh themes and animations on the 
Canva display, integrated with Google Sites. 
 

Keywords: Google Sites, Canva, Critical Thinking, Character, Classification of 
Living Organisms 
 

 

1. Introduction 
Education should be able to prepare students to face the 

challenges of life in the 21st century, which requires students to be 
able to compete to survive with several skills that they must have, 

namely critical thinking skills, problem-solving skills, and 
metacognitive skills (Hariyadi et al., 2017; National Education 
Association, 2014; Pacific Policy Research Center, 2010; Robinson 

& Kay, 2010; Saavedra & Opfer, 2012). However, in reality, the 

education model that is still being implemented today is a traditional 
education model that focuses on content, with the aim of students 
being able to answer exam questions only (Pacific Policy Research 

Center, 2010)Many students do not master critical thinking skills, 

which makes it difficult for them to solve complex problems in 
learning. (Mundilarto & Ismoyo, 2017). 

Students have not yet fully understood and learned to use their 
critical thinking skills (Setiawati & Corebima, 2017). Students simply 

stop at memorizing content without understanding the usefulness 
and benefits of the content they're learning, so they gain nothing from 
the learning process except a pile of memorization prepared to 
answer tests as a prerequisite for graduation. Teachers only care 

about achieving the material without training students in critical 
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thinking skills. (Fahim & Pezeshki, 2012; Snyder & Snyder, 2008), 

So that the results obtained are that students are unable to utilize the 
learning outcomes they have achieved in class in real life, because 
they think that what they have learned in the school environment is 
different from what they have to face in real life. 

Another important aspect to consider, besides critical thinking 
skills, is student character. Bad character behavior has been observed 
recently, with many students committing theft, fraud, shoplifting, 
and lying to teachers and parents (Hudd, 2004). The decline in student 

character can also be seen from several events that are described as 
not being in accordance with applicable rules and norms, both in 

terms of state law, customary law, and the customs of the 
surrounding community, such as the phenomenon of students not 

wearing helmets when riding motorbikes on the highway (Budiningsih 

et al., 2015). Another behavior that can be seen from the decline in 
student character is a liking to scribble on and damage public 
facilities. (Koesuma, 2007), inter-school brawl (PPK, 2018), and the 

behavior of throwing rubbish in the wrong place (Jannah et al., 2012). 
The examples of events mentioned above are proof to us that 

schools have not been able to produce students who are in 
accordance with the hopes and main goals of education in Indonesia, 

as stated in the National Education System Law number 20 of 2003. 
The law states that character development is the main goal in 
developing other potentials, meaning that the goal of making the 
nation's life intelligent, which is the cognitive domain, must first 

develop character, which is the affective domain, because someone 
who is intelligent without being accompanied by good character will 
actually bring destruction to their nation. 

This study aims to develop Google Sites-based learning media 

designed using Canva, with the primary goal of enhancing students' 
critical thinking skills and fostering character development in the 
context of classifying living things. This study focuses on the 

development and utilization of innovative and digital learning media 
that are not yet optimal, the limited availability of interactive visual 
aids, and the lack of critical thinking skills and character development 
of students during learning. The process of developing this learning 

media is based on three assumptions by Mayer (2012), namely dual 
coding theory, limited capacity and active processing, so that in its 
development, researchers pay attention to the involvement of five 
cognitive processes according to the theory put forward by Meyer 
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which states that multimedia instructional messages designed based 

on how the human mind works are more likely to produce 
meaningful learning than those that are not (Mayer, 2012). 

The novelty of this study lies in the systematic integration of 
Google Sites and Canva as interactive learning media in the context 

of science education, specifically for the topic of classifying living 
organisms. Previous research has highlighted the potential of these 
platforms. Hidayati et al. (2024) demonstrated that Google Sites can 
improve students' critical and creative thinking skills, while Aziza & 

Baroroh (2024) demonstrated that Canva and Google Sites are 
effective in presenting visually engaging and pedagogically insightful 

digital content. 
The proposed hypothesis states that Google Sites-based learning 

media designed with Canva has a significant impact on improving 
students' critical thinking skills and character. The findings of this 
study are expected to make a meaningful contribution to improving 
the quality of science learning and provide a model for developing 

effective, relevant, and future-oriented digital learning media. 
 

2. Method 
This study adopts a Research and Development (R&D) 

approach using the ADDIE model (Analysis, Design, Development, 

Implementation, and Evaluation) as its developmental framework 
(Branch, 2009). This model has been widely applied in the 
development of technology-integrated instructional tools that 
respond to the demands of 21st-century learning (Lee & Hannafin, 

2016; Rahman & Duran, 2022). R&D aims to create or improve 
educational products that are relevant, practical, and evidence-based 
(Sukmadinata, 2005). In addition to this design, a quasi-experimental 
method with a one-group pretest-posttest design is employed to 

examine the effectiveness of the developed media. The study also 
incorporates reflective and formative elements typical of classroom 
action research (CAR), particularly in cycles of intervention and 
improvement (Kemmis & McTaggart, 1988). 

This research was conducted at MTsN 2 Jember during the 
2024/2025 academic year, involving 30 participants from class VII 
D. The research topic focused on the classification of living 
organisms, a complex subject in science that requires an 

understanding of concepts and critical thinking. Class VII D was 
selected purposively based on teacher access, technological 
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infrastructure, and student characteristics that aligned with the 

research objectives. The students had previously been trained using 
student-centered learning models and independent learning, ensuring 
they were not confused when applying the media in this study. This 
study did not use a control class for comparison, this is a limitation 

of this study caused by the difficulty of finding an equivalent class 
after several homogeneity tests, another reason is because this study 
was designed to To evaluate the impact of a particular program or 
training on one group, where the focus is on measuring changes in 

that group, a pretest-posttest design may be appropriate. 
The intervention began with an analysis of the curriculum, 

student characteristics, and technological readiness. Subsequently, 
learning materials were designed using Canva and structured via 

Google Sites, integrating interactive videos, quizzes, infographics, 
and tasks promoting values such as honesty, discipline, and 
responsibility. The developed media was then validated by experts 
and implemented over three weeks, covering two main topics: (1) 

interactions between living things and their environment, and (2) 
classification of living things. 

Each session involves students in digital activities and face-to-
face discussions over the course of one month. Details include two 

meetings a week, each lasting 40 minutes, for a total of eight sessions, 
allowing them to explore, collaborate, and reflect. The intervention 
includes strengthening embedded characters and high-level thinking 
tasks, such as giving independent assignments to analyze learning 

outcomes, collecting independent assignments from teachers, and 
having teachers analyze the assignments, which includes plagiarism 
checks to instill honesty values in students and prevent cheating. 
Learning is structured using a problem-based learning plan (PBL), 

which utilizes media developed by researchers in the learning stages. 
These stages include problem exploration, formulating problems, 
and collecting and analyzing data (Lee & Hannafin, 2016;Tan, 2009).  

Data in this study were obtained through several instruments. To 
assess students’ cognitive improvement, a critical thinking test was 
administered in the form of a pretest and a posttest. To evaluate the 
development of students’ character during the learning process, 

Researchers employed character observation sheets specifically 
focused on the aspect of honesty. Furthermore, students’ perceptions 
and experiences related to the media were gathered through a student 
response questionnaire, which provided insight into the practicality 
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and appeal of the learning media. Finally, the quality and feasibility 

of the developed product were examined using expert validation 
rubrics, completed by subject matter experts and media design 
experts. 

Quantitative data were analyzed using N-Gain scores to 

determine improvement levels, and Paired Sample t-tests were 
applied to examine significance (Sugiyono, 2017). Wilcoxon Signed-
Rank Tests were used for non-parametric alternatives. The effect size 
was measured using Cohen’s d, with interpretation based on standard 

benchmarks (Cohen, 1988). Character values were analyzed 
descriptively, supported by gain score categorization, and 

triangulated using qualitative observations from teachers. 
This multi-method approach provides both statistical rigor and 

classroom-based reflection, ensuring that the developed media is not 
only effective in enhancing learning outcomes but also in shaping 
student behavior in line with 21st-century competencies (Rodrigues 
et al., 2024 ; Ranggana et al., 2024). 

 
Figure 1. Research Flowchart 

 

3. Results and Discussion 

3.1 Media Development 
The development of the instructional media in this study 

involved two main stages: designing visual content using Canva and 

integrating it into a digital platform via Google Sites. Canva was used 
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to create visually appealing learning materials by selecting and 

customizing magazine-style templates. Content was adapted to the 
subject matter (e.g., classification of living organisms) by modifying 
texts, images, page layouts, and visual themes. The media was then 
exported in PNG or JPG format for integration. 

In the second stage, the Canva designs were embedded into a 
custom-built Google Sites page. Elements such as interactive quizzes, 
video links, and evaluation tools were added as subpages, allowing 
for a more dynamic and engaging learning experience. The 

combination of Canva’s visual strength with Google Sites’ platform 
flexibility enabled the development of a technologically integrated 

learning tool that supports both content delivery and student 
engagement. 

 

 
Figure 2. Google Sites Interface View 

 
This approach aligns with recent studies emphasizing the value 

of multimedia-rich and interactive learning environments in 

promoting student motivation, critical thinking, and digital literacy 
(Mouza et al., 2023 ; Ukenova & Bekmanova, 2023). Furthermore, 
tools like Canva and Google Sites support learner-centered design, 

which is central to 21st-century education frameworks (Lee & 
Hannafin, 2016 ; Mayer, 2021). Subsequently, the media was 
validated by a team of content experts and a team of media experts. 

The validation results indicate that the learning media developed 

using Google Sites and Canva is highly feasible and appropriate for 
classroom implementation. The content expert validation on 
instructional and content aspects showed very high scores, with 
average feasibility ratings of 93.33% and 95.56% for instructional 
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components and 94.00% and 92.00% for content components. These 

findings confirm that the media is aligned with learning objectives, 
systematically presented, clear in explanation, and pedagogically 
sound. 

Similarly, the media expert validation results demonstrate that 

both visual design (display) and programming functionality are of 
excellent quality. The display aspect received average feasibility 
scores of 93.33% and 95.56%, indicating that the text, layout, color 
composition, and animations were clearly presented and user-

friendly. Meanwhile, the programming aspect—covering navigation, 
button consistency, animation, speed, and menu accessibility—

achieved even higher ratings of 96.36% and 94.55%, categorizing the 
media as "very feasible" to support effective and engaging learning 

experiences.  
These results are consistent with research indicating that well-

validated digital learning media can significantly improve students’ 
engagement, understanding, and motivation  (Li et al., 2023  ; E. Lee 

& Hannafin, 2016). Moreover, user-friendly and visually appealing 
educational platforms are critical in supporting 21st-century learning, 
especially when integrated with interactive elements that foster 
critical thinking and character development ((Rodrigues et al., 2024 

;Ukenova & Bekmanova, 2023).  
These findings underscore the importance of well-designed 

digital interfaces in enhancing usability and student engagement. 
According to Mayer (2021)Multimedia learning is most effective 

when visual and navigational elements are intuitively designed, as 
poor interface quality can distract learners and increase cognitive 
load. In line with this, the results of the current validation affirm that 
the Canva-integrated Google Sites platform adheres to principles of 

coherent design, user-friendliness, and visual clarity—all of which are 
critical in promoting sustained attention and comprehension (Clark 
& Mayer, 2016). 

Moreover, smooth navigation and responsive programming 
features align with the findings of Pérez-Sanagustín et al. (2022), who 
argue that the technical performance of a learning platform—such as 
load speed, menu responsiveness, and animation control—plays a 

decisive role in the perceived usefulness and ease of use, which are 
central to learner acceptance in technology-enhanced environments. 

The high validation scores obtained in both the display and 
programming domains indicate not only the aesthetic strength of the 
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media but also its pedagogical usability. This balance is essential for 

ensuring that students can access, interact with, and internalize 
instructional content efficiently and enjoyably, as supported by 
empirical findings from recent instructional technology research 
(Ghai, 2022). Thus, the media developed in this study fulfills not just 

functional requirements, but also aligns with contemporary 
pedagogical standards for 21st-century learning environments. 

In conclusion, the expert validation confirms that the developed 
learning media meets high standards of content quality, instructional 

design, visual display, and usability. Therefore, the media is 
considered ready to be implemented in science learning, particularly 

to support the development of students’ critical thinking and 
character skills. 

 

3.2 Critical Thinking Skills 
The results of students’ critical thinking scores, assessed through 

pretest and posttest on the topic of classification of living organisms, 
are presented in the following diagram. This visual comparison 

illustrates the improvement in students’ higher-order thinking 
abilities after the implementation of the Google Sites-based learning 
media. 

 

 
Figure 3. Critical thinking pretest and posttest scores 

 
In order to assess the impact of the developed instructional media 

on students’ critical thinking skills, a descriptive analysis of the 

normalized gain (N-Gain) scores was performed. This analysis aimed 
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to determine the degree of improvement between the pre-test and 

post-test results. 

Table 1. Critical Thinking N-Gain Score  
N Minimum Maximu

m 

Mean Std. Deviation 

NGain_Score 30 0,87 1,00 0,9097 0,04236 

NGain_Presen 30 86,79 100,00 90,9703 4,23593 

Valid N 

(listwise) 

30         

 

The pretest and posttest data were analyzed using the 
Normalized Gain (N-Gain) formula to measure the improvement in 

students’ critical thinking skills following the implementation of the 
Google Sites-based learning media designed with Canva. Based on 

the descriptive analysis of the N-Gain scores, the minimum value 
obtained was 0.87 and the maximum was 1.00, with a mean score of 
0.9097 and a standard deviation of 0.04236. 

When converted into percentage form, the N-Gain ranged from 

86.79% to 100.00%, with an average of 90.97% and a standard 
deviation of 4.23593. These results indicate that students' critical 
thinking skills improved significantly, categorized as high gain, 

according to Hake (1999) Classification (g > 0.7). This finding 
confirms the effectiveness of interactive digital learning media in 
promoting higher-order thinking skills (HOTS), which aligns with 
recent studies emphasizing the role of technology-enhanced learning 

environments in improving cognitive performance and learner 
engagement (Mouza et al., 2023 ; Lee & Hannafin, 2016). 

The high N-Gain score suggests that the integration of visually 
engaging and interactive media into science learning, particularly 

using platforms such as Google Sites and Canva, can substantially 
enhance students’ critical thinking. These tools allow for 
personalized, flexible, and inquiry-based learning experiences, which 
are essential in fostering analytical and evaluative abilities. As 

emphasized by recent research, active learning environments that 
incorporate multimedia, interactivity, and learner autonomy are 
associated with greater cognitive development  (Ukenova & 

Bekmanova, 2023 ;Rodrigues et al., 2024). 

Moreover, the consistently high scores with low variability 
suggest the effectiveness and equity of the digital media across diverse 
learners. This supports the view that well-designed digital instruction 
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can bridge cognitive skill gaps. Tomlinson (2014) notes that 

differentiated digital platforms accommodate diverse abilities and 
learning profiles, helping reduce disparities. VanLEHN (2011) 
highlights that intelligent and interactive technologies enable real-
time adaptation, fostering equitable outcomes. Schmid et al. (2014) 

further demonstrate that multimedia tools enhance engagement and 
narrow performance gaps, especially when content is accessible and 
visually structured. 

These results also align with the Universal Design for Learning 

(UDL) framework, which promotes flexible instructional strategies 
to meet learner variability (CAST, 2018). The integration of Canva 

with Google Sites in this study exemplifies UDL principles, 
supporting improved and equitable development of students' critical 

thinking skills. 
 

Table 2. One-Sample Kolmogorov–Smirnov Test for Critical 

Thinking 
 Unstandardi

zed 

Residual 

N 30 
Normal Parametersa,b Mean .0000000 

Std. Deviation 6.10537868 

Most Extreme 
Differences 

Absolute .145 
Positive .145 

Negative -.095 

Test Statistic .145 

Asymp. Sig. (2-tailed)c .108 

Monte Carlo Sig. (2-
tailed)d 

Sig. .105 
99% 

Confidence 

Interval 

Lower Bound .097 

Upper Bound .113 

 
The normality test using the One-Sample Kolmogorov–Smirnov 

Test yielded Asymp. Sig. = 0.108 and Monte Carlo Sig. = 0.105, both 
exceeding the 0.05 threshold. Therefore, the residual data were 
normally distributed, fulfilling the assumptions required for 
parametric statistical analysis, including the paired sample t-test used 

to assess the effectiveness of the learning media on students’ learning 
outcomes. 

This supports the use of t-test procedures in educational research 
when normality is assumed (Field, 2018; McDonald, 2014), 
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particularly in quasi-experimental designs for measuring learning 

gains through pretest-posttest comparisons (Fraenkel et al., 
2012;Creswell & Guetterman, 2020). 

 

Table 3. Paired Sample t-Test Results   
Paired Differences t df Sig. 

(2-

tailed

) 

  
Mean Std. 

Deviati

on 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference   
Lowe

r 

Upper 

Pair 1 Pretest - 

Postest 
-48,067 10,680 1,950 -52,055 -44,079 -24,651 29 0,000 

 
The paired sample t-test revealed a significant mean difference of 

-48.067 between the pretest and posttest scores, with a standard 
deviation of 10.680 and a standard error of 1.950. The 95% 
confidence interval ranged from -52.055 to -44.079, excluding zero, 

indicating a statistically significant difference. The t-value was -
24.651 (df = 29) with a p-value of 0.000 (p < 0.05), confirming the 
effectiveness of the developed instructional media in improving 
student learning outcomes. 

These findings support recent research on the impact of 
technology-integrated media in enhancing academic performance 
and promoting deeper cognitive engagement (Rodríguez-García et 
al., 2024). 

In addition to testing the significance of differences between 
pretest and posttest scores, the analysis was complemented by 
calculating the effect size using Cohen’s d formula, as shown in the 
following table. 

 

Table 4. Paired Samples Effect Sizes 

 

Standardize

ra 

Point 

Estimate 

95% Confidence 

Interval 

Lower Upper 

Pair 1 pre-test - post-

test 

Cohen's d 10.680 -4.501 -5.702 -3.290 

Hedges' 

correction 

10.821 -4.442 -5.628 -3.247 

 
This analysis is further supported by calculating the effect size 

using Cohen's d, which yielded a value of -4.501, with a Hedges 

correction of -4.442, and a 95% confidence interval that did not cross 
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zero. The negative value of Cohen's d (-4.501) indicates that the post-

test results had a higher average than the pretest results, indicating a 
huge intervention effect. Learning media has a very significant 
impact on improving student learning outcomes. The enormous 
effect size, as indicated by Cohen's d value (-4.501), was due to the 

careful planning that went into developing Google Sites and Canva 
media, as well as the effective integration of these tools with the 
learning model. Expert intervention in validating the media played a 
significant role in the success of the results of this study. 

This finding aligns with Cohen (1988) Interpretation, where d > 
0.8 is considered a large effect, and supports contemporary research 

showing that technology-enhanced and interactive instructional 
media can substantially improve learning effectiveness (Al-Barrak & 

Al-Razgan, 2023). 
 

3.3 Character  
Students’ honesty and character were assessed through 

observational data collected before and after the intervention. The 

following graph compares the observed changes across both phases. 
 

  
Figure 4. Pre- and Post-Intervention Honesty Scores 

 

The graphical data demonstrates a uniform upward trend in 
students’ honesty character development. This improvement 
highlights the effectiveness of the digital learning media in integrating 
moral values into the learning experience. The average post-

intervention score is significantly higher than the pre-intervention 
average, and the low standard deviation suggests that the 
improvement was consistently distributed across all students. 
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These findings reinforce prior research asserting the 

importance of values-based instructional design in digital learning. 

According to  Berkowitz & Bier (2021), effective character education 
requires structured, intentional efforts embedded within meaningful 
learning contexts. The consistency of high post-intervention scores 
supports the idea that digital tools—when designed with moral 

development in mind—can effectively foster character formation 
among students. 

 

Table 5. N-Gain Score for the Character of Honesty  
N Minimu

m 

Maximum Mean Std. 

Deviation 

NGain_Score 30 0,78 1,00 0,8959 0,05286 

NGain_Presen 30 78,33 100,00 89,5928 5,28558 

Valid N 

(listwise) 

30         

 
The impact of the intervention on students’ honesty character 

was assessed using descriptive statistics, nonparametric, and 
parametric tests. Based on N-Gain analysis, 30 students showed a 
minimum score of 0.78 and a maximum of 1.00, with a mean of 

0.8959 (SD = 0.05286). In percentage terms, scores ranged from 
78.33% to 100%, with a mean of 89.59%. This indicates a high and 
consistent improvement, suggesting that students' character 
formation progressed substantially following the intervention. 

Such consistent and substantial gains reflect the effectiveness of 

targeted instructional interventions in shaping student character 
traits, particularly when using digital media that integrates values 
education into the learning process. According to Lapsley & Narvaez 

(2006)Character development is most effective when embedded 
within regular academic content and supported by structured 
pedagogical strategies. The near-perfect N-Gain scores suggest that 
the learning media used in this study successfully merged cognitive 

and affective learning outcomes.  
These findings are consistent with recent studies affirming that 

digital media integrated with values-based instruction can promote 
both cognitive and affective learning outcomes, including student 

character (Santoso et al., 2023). This aligns with recent findings by 
Berkowitz & Bier (2021), who argue that meaningful character 
growth requires both intentional design and repetitive reinforcement 
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in authentic contexts. Digital learning platforms—especially those 

offering visual interactivity and ease of access—can support this kind 
of holistic learning when properly designed (Chai et al., 2023). 

 

Table 6 Wilcoxon Signed-Rank Test Results for the Character of 

Honesty  
Implementation - Before 

Z -4.812b 

Asymp. Sig. (2-tailed) 0,000 

 
As the data failed the normality assumption, a Wilcoxon Signed-

Rank Test was first applied. The results showed that all 30 
participants had improved scores, with no negative ranks or ties. The 
test yielded Z = -4.812, p < 0.001, indicating a statistically significant 
difference in students' honesty character scores pre-intervention and 

post-intervention using the Google Sites-based media. The large and 
significant difference indicates that the instructional treatment had a 
substantial impact and did not occur by chance (Fraenkel et al., 

2012). 
These findings reinforce the growing literature on the 

effectiveness of digital media in fostering character development. 
Structured, tech-enhanced learning environments—especially those 
with clear visuals and repeated exposure to value-based content—
have been shown to consistently support moral growth (Yoon & 

Baek, 2022). The absence of negative ranks and consistent 
improvement among all participants indicates that the Google Sites-
based media was effective not only in content delivery but also in 
promoting socio-emotional traits such as honesty. This aligns with 

Kim et al. (2023),  Who found that digital tools integrating character 
education significantly enhanced ethical awareness and behavior. 
The significant Wilcoxon result further confirms that when character 
instruction is intentionally embedded in digital curricula, it can yield 

both statistically and educationally meaningful impacts. 
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Table 7 Paired Samples t-Test Results for Honesty Character   
Mean N Std. 

Deviatio

n 

Std. Error 

Mean 

Pair 1 pre-

intervention 

35,33 30 7,462 1,362 

post-

intervention 

93,33 30 3,220 0,588 

  
Paired Differences t d

f 

Sig. 

(2-

taile

d) 

  
Mea

n 

Std. 

Deviati

on 

Std. 

Erro

r 

Mea

n 

95% 

Confidence 

Interval of 

the 

Difference   
Lowe

r 

Upp

er 

Pair 1 pre-
interven

tion - 

post-
interven

tion 

-
58,00

0 

7,957 1,453 -60,971 -
55,02

9 

-39,926 2
9 

0,000 

 
A paired sample t-test was also conducted to validate the result. 

The pre-intervention mean was 35.33 (SD = 7.46), and the post-
intervention mean rose to 93.33 (SD = 3.22), with a mean difference 

of -58.00. The t-value was -39.926 (df = 29, p < 0.001), indicating a 
significant statistical difference. 

This significant increase aligns with prior research that 
emphasizes the effectiveness of multimedia-based digital learning 

tools in enhancing both engagement and achievement (Mayer, 2021). 
Mayer’s Cognitive Theory of Multimedia Learning posits that well-
designed digital environments improve retention and comprehension 
by simultaneously stimulating auditory and visual channels, leading 

to deeper learning. In the present study, the post-intervention scores, 
which rose by more than 58 points, provide empirical support for this 
theory. 

Moreover, the findings corroborate previous studies showing 

that digital platforms that integrate interactive, visual, and context-
relevant content contribute to significant learning gains  (Clark & 
Mayer, 2016; Yildirim & Sensoy, 2021). Particularly in science 
education, where abstract concepts can be difficult for students to 
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grasp through traditional lectures alone, digital media has been 

shown to bridge the gap between theoretical knowledge and practical 
understanding. (Lin et al., 2022).  

The sharp reduction in standard deviation from 7.462 pre-
intervention to 3.220 post-intervention also indicates a greater 

uniformity in learning outcomes among students. This may suggest 
that the intervention not only raised achievement levels but also 
helped close performance gaps, ensuring that students with initially 
lower performance also benefited. This is consistent with findings by 

Schmidt & Strasser (2018), who reported that the integration of visual 
and interactive media could minimize disparities in student 

achievement. 
 

Table 8 Paired Samples Effect Sizes for Honesty Character 
 Standar

dizera 

Point 

Estimate 

95% 

Confidenc

e Interval 

Lower 

Pair 1 pre-

intervention - 
post-

intervention 

Cohen's d 7.957 -7.289 -9.185 

Hedges' 
correction 

8.062 -7.195 -9.065 

 95% 

Confidenc

e Interval 

Upper 

Pair 1 pre-intervention - post-
intervention 

Cohen's d -5.386 

Hedges' correction -5.316 

 
Effect size analysis further revealed a Cohen’s d of -7.289 and a 

Hedges’ g of -7.195, both well above the conventional threshold of 
0.8, signifying an extremely large effect. The 95% confidence 
intervals ranged from -9.185 to -5.386 (Cohen’s d) and -9.065 to -

5.316 (Hedges' g), showing consistent and practically meaningful 

improvement. Although the effect size values are negative, this only 
reflects the direction of change (i.e., score improvement), not a 
negative outcome. According to Plonsky & Oswald (2014)A large 

effect size is a key indicator of educational program effectiveness and 
demonstrates that the observed improvement is truly attributable to 
the intervention. 
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The improvement in the students' honesty character is due to the 

media developed including the desired character values, such as 
including motivational sentences to always behave honestly in 
everything we provide in each media slide, including animations that 
refer to wise words about honest behavior and setting the tasks given 

to students with a slight possibility of cheating, such as telling them 
that their results will be tested in turnitin. 

Overall, these results confirm that the digital learning 
intervention using Google Sites and Canva had a powerful and 

practical impact on enhancing students’ honesty, aligning with 
current literature advocating for technology-supported character 

education (Arwen & Puspita, 2020;Sari & Rochbani, 2024). 
Administering quizzes on Google Sites and Canva using personal 

accounts fosters honesty in students, as they are taught that teachers 
will easily detect plagiarism. Our inclusion of honesty messages in 
Google Sites and Canva also encourages students to behave honestly 
consistently, which has a significant impact on their honesty. 

The unique integration of Google Sites, which facilitates the 
tracking of similarities or plagiarism, and Canva, which offers 
animations and visually appealing displays, can stimulate the 
development of students' honesty and critical thinking skills. With 

Google Sites' integrated plagiarism testing feature, students are 
always cautious about committing dishonest acts, such as copying 
others' work. This feature can help them become critical, creative, 
and imaginative with Canva. The combination of these two 

advantages makes researchers confident that the media developed 
will be able to improve critical thinking skills while honing students' 
character values of honesty. 

These findings support prior research indicating that interactive, 

character-integrated digital media can substantially enhance both 
academic and affective learning outcomes (Santoso et al., 2023; 
Rodríguez-García et al., 2024 ; Mayer, 2021).  

  

3.4 Student Response Analysis Results 
Students’ responses toward the Google Sites-based instructional 

media designed with Canva indicate a highly positive perception 
across all measured indicators. Most students reported that the 
appearance of the Google Sites homepage significantly enhanced 

their motivation to learn, with 63.3% agreeing and 36.7% strongly 
agreeing. This aligns with Mayer’s (2021) theory of multimedia 



37  

 

learning, which emphasizes that visual appeal plays a critical role in 

maintaining learners’ attention and motivation. 
The variation in Google Sites content was also perceived 

positively, contributing to a joyful and dynamic learning 
environment. Sixty percent of students agreed, and 40% strongly 

agreed that the diverse content enhanced their learning experience. 
Research by Rodríguez-García et al. (2024) Supports this, stating that 
varied digital content fosters active engagement and reduces passive 
consumption of information. 

Regarding the completeness of instructional materials, 66.7% of 
students agreed and 33.3% strongly agreed that the media and 

learning resources were sufficient. This suggests that the integration 
of Canva allowed teachers to present well-structured and 

comprehensive content, resonating with Santoso et al. (2023), who 
highlight the importance of integrating character and cognitive 
materials in digital resources. 

Clarity in text and media was another highly rated feature. A 

remarkable 83.3% of students strongly agreed, and 16.7% agreed that 
the quality of the media was clear and accessible. This aligns with 
Mayer (2021), who emphasizes the importance of coherence and 
clarity in digital instructional design to prevent cognitive overload. 

In terms of accessibility, 66.7% of students strongly agreed and 
33.3% agreed that the media was simple and easy to use. These 
results are in line with usability studies Pérez-Sanagustín et al. (2022) 
This indicates that simplicity in digital navigation contributes to 

higher levels of student satisfaction and usage frequency. 
Students also perceived the content as clearly presented and easy 

to understand. A total of 56.7% strongly agreed and 43.3% agreed 
with this statement. This confirms that Canva-enhanced Google Sites 

helps teachers break down complex concepts into digestible formats, 
as noted by Yusuf et al. (2023) In their study on interactive e-learning 
design. 

Color contrast in the media was well-received, with 70% strongly 
agreeing and 26.7% agreeing that the text colors used were 
appropriate and readable against the background. According to 
Buljat et al. (2024), color contrast significantly impacts visual 

ergonomics and learning comfort in digital interfaces. 
Furthermore, 56.7% of students agreed and 43.3% strongly 

agreed that they liked the overall appearance of the media, indicating 
an emotional connection and user satisfaction. Lickona (2021) notes 
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that enjoyment in learning environments can contribute to deeper 

value internalization, including discipline and responsibility. 
Half of the students agreed and half strongly agreed that learning 

activities became more varied through the use of Google Sites. This 
supports the findings of Plass & Pawar (2020), who suggest that 

platform-based learning introduces pedagogical variety and promotes 
student-centered instruction. 

Another noteworthy aspect is that all students (100 %) agreed or 
strongly agreed on the usefulness of the content, demonstrating the 
perceived relevance of the material. This finding aligns with the 
conclusions by  Anderson & Rainie (2023) This is further supported 

by research indicating that perceived relevance and usefulness are 
fundamental factors in sustaining motivation and acceptance in 
digital learning environments (Venkatesh & Bala, 2008; Wighting et 
al., 2013). 

Student enjoyment was also evident, with 56.7% agreeing and 
43.3% strongly agreeing that they enjoyed learning with the media. 
This emotional engagement is key to fostering long-term academic 
interest and participation (Fredricks et al., 2004). 

The limitations in this study relate to the limited implementation 
time, which is only 1 month (8 meetings), this is considering the time 
duration contained in the curriculum, another thing that is a 
limitation of this study is that no control class has homogeneity, so 

we do not have a comparison to test the effectiveness of using this 
media. 

Finally, 63.3% of students agreed and 36.7% strongly agreed that 
they did not feel bored using the media, highlighting the platform’s 

effectiveness in maintaining attention. This confirms the 
motivational potential of interactive, multimedia-enriched 
environments. 

 

4 Conclusion 
This study highlights the potential of Google Sites integrated 

with Canva as an effective digital medium for character education, 
particularly in enhancing student honesty. This intervention not only 
improved cognitive outcomes but also demonstrated significant 

improvements in student honesty, demonstrating that well-designed 
digital tools can support affective learning objectives. The integration 
of Canva-based Google Sites with the learning model was carried out 
by embedding the media at the student orientation stage on the 



39  

 

problem. At this stage, researchers utilized Canva animations to lead 

students to authentic problems by showing animated videos 
accompanied by wise words about honesty. At the Guiding 
Individual and Group Inquiry stage, teachers presented moral 
messages related to the meaning of honesty once again. Furthermore, 

at the presentation stage, teachers utilized the capabilities of Google 
Sites, integrated with Canva, to present the nuances of student 
interest in learning and stimulate their analytical thinking. 

However, the study has limitations, including a small sample 

size from a single school and a short observation period, which may 
limit broader generalization and long-term impact assessment. The 

reliance on teacher observations and self-reported data also warrants 
further methodological strengthening. 

Despite these constraints, this research contributes a practical 
framework for integrating honesty-based character instruction into 
digital learning. 

Future studies should investigate the long-term effects in 

various educational settings by increasing the study duration, using a 
larger sample, employing a control sample for comparison to assess 
the effectiveness of the media, and utilizing more accurate statistical 
analysis. 

 

Reference 
Al-Barrak, M. A., & Al-Razgan, M. (2023). A review of intelligent 

interactive learning environments and their challenges. In 
Frontiers in Computer Science (5th ed.). Article 1141649. 

Anderson, J., & Rainie, L. (2023). The Future of Human Agency. 
Imagining the Digital Future Center & Pew Research Center. 

Arwen, D., & Puspita, D. R. (2020). The Role of Technology on 
Students’ Character Education. Journal of Physics: Conference 

Series, 1477(4), 042070. https://doi.org/10.1088/1742-

6596/1477/4/042070 
Berkowitz, M. W., & Bier, M. C. (2021). Research-based character 

education.  In L. Nucci, D. Narváez, & T. Krettenauer (Eds.). 
In Handbook of Moral and Character Education (2nd ed, pp. 455–

472). Routledge. 

Branch, R. M. (2009). Instructional Design: The ADDIE Approach. 

https://books.google.co.id/books?id=mHSwJPE099EC. 



40  

 

Budiningsih, T. Y., Rusilowati, A., & Marwoto, P. (2015). 

Pengembangan Buku Ajar IPA Terpadu Berorientasi Literasi 
Sains Materi Energi dan Suhu. Journal of Innovative Science 

Education, 4(2), 1–9. 

Buljat, P., Kovačević, D., & Kulčar, R. (2024). Determining Effective 
Color Combinations for Enhanced Legibility Presented on Print 
and Digital Formats. Applied Sciences, 14(24), 11498. 

https://doi.org/10.3390/app142411498 

CAST. (2018). Universal Design for Learning Guidelines version 
2.2. Http://Udlguidelines.Cast.Org. 

Chai, C. S., Deng, F., & Lin, T. C. (2023). Designing moral 

education through digital technologies: A review of research and 
future directions. Educational Technology Research and 

Development, 71(2), 367–384. 

Clark, R. C., & Mayer, R. E. (2016). E-learning and the science of 
instruction: Proven guidelines for consumers and designers of 

multimedia learning (4th ed). Wiley. 

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences 

(2nd ed.). Lawrence Erlbaum Associates. 

Creswell, J. W., & Guetterman, T. C. (2020). Educational research: 
Planning, conducting, and evaluating quantitative and qualitative 

research (6th ed). Pearson. 

Fahim, M., & Pezeshki, M. (2012). Manipulating Critical Thinking 
Skills in Test Taking. International Journal of Education, 4(1), 153–

160. https://doi.org/10.5296/ije.v4i1.1169 

Field, A. (2018). Discovering statistics using IBM SPSS Statistics (5th ed). 

Sage Publications. 
Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to Design 

and Evaluate Research in Education  McGraw-Hill. (8th ed.). 

McGraw-Hill. 

Fredricks, J. A., Blumenfeld, P. C., & Paris, A. H. (2004). School 
Engagement: Potential of the Concept, State of the Evidence. 
Review of Educational Research, 74(1), 59–109. 

https://doi.org/10.3102/00346543074001059 
Ghai, A. (2022). Aesthetics, Visual Design, Usability, and Credibility 

as Antecedents of E-Learning: A Theoretical Framework. ECS 

Transactions, 107(1), 10903–10909. 

https://doi.org/10.1149/10701.10903ecst 



41  

 

Hake, R. R. (1999). Analyzing Change/Gain Scores.AREA-D American 

Education Research Association’s Devision.D, Measurement and 
Reasearch Methodology. 

Hariyadi, S., Corebima, A. D., Zubaidah, S., & Ibrohim. (2017). The 
Comparison of the Question Types in the RQA (Reading, 

Questioning, and Answering) Learning Model and 
Conventional Learning Model. Journal of Humanities Social 

Sciences and Education, 4(7), 10–18. 

https://doi.org/http://dx.doi.org/10.20431/2349-
0381.0407002 

Hudd, S. S. (2004). Character Education in Contemporary America. 

Jannah, M., Sugianto, & Sarwi. (2012). Pengembangan Perangkat 
Pembelajaran Berorientasi Nilai Karakter Melalui Inkuiri 
Terbimbing Materi Cahaya Pada Siswa Kelas VIII Sekolah 

Menengah Pertama. Journal of Primary Education, 1(1), 1–5. 

Kemmis, S., & McTaggart, R. (1988). The action research planner (3rd 

ed). Deakin University. 
Kim, Y., Lee, H., & Choi, M. (2023). The effects of value-based e-

learning platforms on ethical awareness in adolescents. Journal 

of Educational Technology & Society, 26(1), 23–34. 

Koesuma. (2007). Pendidikan Karakter. Grasindo. 

Lapsley, D. K., & Narvaez, D. (2006). Character education. In W. 
Damon & R. Lerner (Eds.),. In Handbook of Child Psychology: Vol. 

4. Child Psychology in Practice (6th ed, pp. 248–296). Wiley. 

Lee, E., & Hannafin, M. J. (2016). A design framework for 
enhancing engagement in student-centered learning: own it, 
learn it, and share it. Educational Technology Research and 

Development, 64(4), 707–734. https://doi.org/10.1007/s11423-

015-9422-5 
Li, K. C., Wong, B. T. M., & Chan, H. T. (2023). Teaching and 

learning innovations for distance learning in the digital era: a 
literature review. Frontiers in Education, 8. 

https://doi.org/10.3389/feduc.2023.1198034 

Lickona, T. (2021). Educating for Character: How our Schools can Teach 

Respect and Responsibility. Bantam Books. 

Lin, T.-J., Tsai, C.-C., & Hsu, Y.-S. (2022). Effects of science 
learning through online interactive media on achievement and 
equity. International Journal of Science Education, 44(1), 86–106. 



42  

 

Mayer, R. E. (2012). Cognitive Theory of Multimedia Learning. In 

The Cambridge Handbook of Multimedia Learning (pp. 31–48). 

Cambridge University Press. 
https://doi.org/10.1017/cbo9780511816819.004 

Mayer, R. E. (2021). Multimedia learning (3rd ed). University Press. 

McDonald, J. H. (2014). Handbook of biological statistics (3rd ed). 

Sparky House Publishing. 

Mouza, C., Yang, H., Pan, Y. C., Ozden, S. Y., & Pollock, L. (2023). 
Multimedia and interactive video-based learning environments: 
Promoting student engagement and accountability. Frontiers in 

Education, 8, Article 1198034. 

Mundilarto, & Ismoyo, H. (2017). Effect of Problem-Based Learning 
on the Improvement of Physics Achievement and Critical 

Thinking of Senior High School Students. Journal of Baltic Science 

Education, 16(5), 761–779. 

National Education Association. (2014). Preparing 21st Century 
Students for a Global Society: An Educator’s Guide to the “ 
Four Cs .” National Education Association, 1–38. 

Pacific Policy Research Center. (2010). 21st Century Skills for 
Students and Teachers. Research & Evaluation, August, 1–25. 

Pérez-Sanagustín, M., Hernández-Leo, D., & Dillenbourg, P. (2022). 

Designing for usability in learning platforms: Balancing 
structure and flexibility. British Journal of Educational Technology, 

53(1), 28–46. 

Plass, J. L., & Pawar, S. (2020). Toward a taxonomy of adaptivity 
for learning. Journal of Research on Technology in Education, 52(3), 

275–300. https://doi.org/10.1080/15391523.2020.1719943 
Plonsky, L., & Oswald, F. L. (2014). How big is “big”? Interpreting effect 

sizes in L2 research. Language Learning. 64(4), 878–912. 

PPK. (2018). Gerakan Penguatan Pendidikan Karakter. 

Rahman, M., & Duran, M. (2022). Deep Learning in Instructional 

Analysis, Design, Development, Implementation, and Evaluation 

(ADDIE) (pp. 126–141). https://doi.org/10.4018/978-1-7998-

7776-9.ch005 
Ranggana, A., Wahyudin, W., Gunarso, G., & Permatasari, E. 

(2024). 21st Century Learning Trends : What Educators Need to 
Know. Jurnal Ilmu Pendidikan, 6(1), 616–624. 

https://doi.org/10.31004/edukatif.v6i1.6142 



43  

 

Robinson, S. P., & Kay, K. (2010). 21St Century Knowledge and 

Skills in Educator Preparation. In Education (Issue September). 

https://doi.org/10.1787/9789264193864-en 
Rodrigues, C. A. D., Mendes, A. D., Wanderley, A. A., Cardoso, G. 

D., Fernandes, M. D. F., Barbosa, T. O., de Muniz, T. C., & 
Demuner, J. A. (2024). Skills Development for the 21st Century: 
The Influence of AI and Technologies on the Educational 
Curriculum. ARACÊ, 6(3). https://doi.org/10.56238/arev6n3-

090 
Rodríguez-García, A. M. , Megías-Robles, A. , & Olmos-Raya, E. 

(2024). Effectiveness of digital learning tools in science 

education: A meta-analysis. In Computers & Education. 104860. 

Saavedra, A. R., & Opfer, V. D. (2012). Teaching and Learning 21st 
Century Skills: Lessons from the Learning Sciences. Asia Society, 

35. 
Santoso, H. B., Sumarni, W., & Fitriyah, R. (2023). Integrating 

character education into digital learning media: An Indonesian 

case study. Journal of Moral Education, 52(1), 22–37. 

Sari, M. I., & Rochbani, I. T. N. (2024). Reinforcing Character 
Education in the Digital Era of Society 5.0. Zabags International 

Journal of Education, 2(1), 21–26. 

https://doi.org/10.61233/zijed.v2i1.16 

Schmid, R. F., Bernard, R. M., Borokhovski, E., Tamim, R. M., 
Abrami, P. C., Surkes, M. A., Wade, C. A., & Woods, J. (2014). 
The effects of technology use in postsecondary education: A 
meta-analysis of classroom applications. Computers & Education, 

72, 271–291. https://doi.org/10.1016/j.compedu.2013.11.002 

Schmidt, T., & Strasser, T. (2018). Media-Assisted Foreign Language 

Learning—Concepts and Functions. In Teaching English as a 

Foreign Language (pp. 211–231). J.B. Metzler. 

https://doi.org/10.1007/978-3-476-04480-8_12 
Setiawati, H., & Corebima, A. D. (2017). Empowering Critical 

Thinking Skills of The Students Having Different Academic 
Abilities in Biology Learning of Senior High School through 

PQ4R - TPS Strategy. The International Journal of Social Sciences 

and Humanities Invention, 4(5), 3521–3526. 

https://doi.org/10.18535/ijsshi/v4i5.09 



44  

 

Snyder, L. G., & Snyder, M. J. (2008). Teaching critical thinking and 

problem-solving skills. The Delta Pi Epsilon Journal, L(2), 90–99. 

https://doi.org/10.1023/A:1009682924511 
Sugiyono. (2017). Metode Penelitian dan Pengembangan (R&D). 

Alfabeta. 
Sukmadinata, N. S. (2005). Metode penelitian pendidikan [Educational 

Research Methods]. Remaja Rosdakarya. 

Tan, O. S. (2009). Problem-based learning and creativity. Cengage 

Learning Asia. 

Tomlinson, C. A. (2014). The differentiated classroom: Responding to the 

needs of all learners (2nd ed). ASCD. 

Ukenova, A., & Bekmanova, G. (2023). A review of intelligent 
interactive learning methods. Frontiers in Computer Science, 5. 

https://doi.org/10.3389/fcomp.2023.1141649 

VanLEHN, K. (2011). The Relative Effectiveness of Human 
Tutoring, Intelligent Tutoring Systems, and Other Tutoring 
Systems. Educational Psychologist, 46(4), 197–221. 

https://doi.org/10.1080/00461520.2011.611369 
Venkatesh, V., & Bala, H. (2008). Technology Acceptance Model 3 

and a research agenda on interventions. Decision Sciences, 39(2), 

273–315. 
Wighting, M., Nisbet, D., & Rockinson-Szapkiw, A. J. (2013). 

Measuring sense of community and academic learning in 
graduate education. Interdisciplinary Educational Studies, 7(1), 1–

8. 
Yildirim, G., & Sensoy, O. (2021). The impact of web-based 

multimedia tools on student achievement in science education. 

Journal of Science Education and Technology, 30(2), 223–234. 

Yoon, H., & Baek, Y. (2022). Integrating moral reasoning into game-
based learning for values education: A meta-analytic review. 

Computers & Education, 187,104562. 

Yusuf, M., Julianingsih, D., & Ramadhani, T. (2023). Karya ini 

berlisensi di bawah Creative Commons Attribution 4.0 (CC BY 4.0) 
Transformasi Pendidikan Digital 5.0 melalui Integrasi Inovasi Ilmu 

Pengetahuan dan Teknologi. 2(1), 11–19. 

https://doi.org/10.34306/mentari.v2i1.328 

  
 
 


