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Abstract: This study aimed to examine the effect of integrating Wordwall 
media with the STEM approach on student creativity and learning outcomes 
in chemical compound nomenclature. A quasi-experimental method with a 
Pretest-Posttest Control Group design was applied. The experimental group 
used STEM-based Wordwall media, while the control group received 
conventional teaching. Results showed that the experimental group 
achieved a moderate N-Gain (0.66) compared to the control group’s lower 
N-Gain (0.29). The Mann-Whitney test indicated a significant difference 
between the groups (p < 0.05), suggesting that STEM-based Wordwall media 
improved learning outcomes. Creativity, measured using a Torrance-based 
questionnaire, also showed significant improvement after the intervention. 
In conclusion, integrating Wordwall media with the STEM approach 
effectively enhances student creativity and learning outcomes in chemical 
compound nomenclature. 
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Introduction  

 
The complexity of 21st-century learning demands 

educational innovations that can develop students' 
creativity, critical thinking, and problem-solving skills 
(Voogt et al., 2012). In chemistry education, particularly 
in the topic of chemical compound nomenclature, 
students often encounter difficulties due to the abstract 
and complex nature of the concepts involved (Siburian 
et al., 2025). Other studies have also highlighted that 
chemistry concepts encompass macroscopic, 
submicroscopic, and symbolic levels, thus requiring 
concrete approaches to prevent misconceptions  (Sandi-
Urena et al., 2020). Furthermore, major learning 
difficulties in chemistry frequently arise from a lack of 
visualization and contextual learning methods (Iswara 
et al., 2021; Prayunisa, 2022). Conventional teaching 
methods have proven to be ineffective in addressing the 
challenges in learning chemical nomenclature, as 

indicated by students' low mastery and conceptual 
understanding in the topics of chemical nomenclature 
(Asiyah, 2022; Deleña & Marasigan, 2023). Therefore, 
there is a need for interactive, student-centered learning 
approaches to enhance both conceptual understanding 
and creativity (Aditya & Pusposari, 2024; Aytaç & Kula, 
2020). In line with this, the application of teaching 
methods that integrate technology and contextual 
approaches becomes increasingly important in 
enhancing the quality of learning, especially for topics 
with high levels of complexity, such as chemical 
compound nomenclature (Johnson et al., 2020). 

Integrating digital learning media such as 
Wordwall with the STEM approach shows significant 
potential as an innovative solution to improve learning 
quality (Azizah et al., 2024; Fauziyati, 2023). However, 
research specifically exploring the integration of 
Wordwall media with the STEM approach in teaching 
chemical compound nomenclature remains very 
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limited. Most existing studies on Wordwall focus solely 
on its effectiveness in improving learning outcomes or 
higher-order thinking skills without combining it with 
STEM models  (Kusumaningtyas & Yuniawatika, 2024; 
Natasha et al., 2024; Paulus et al., 2023). Conversely, 
STEM-based learning research in chemistry generally 
targets topics such as chemical equilibrium (Gurusinga 
& Eddiyanto, 2025)  or electrolyte and nonelectrolyte 
solutions (Gusman et al., 2023; Rahmawati et al., 2019)  
rather than chemical nomenclature. Nevertheless, 
STEM-based learning has been proven effective in 
enhancing conceptual understanding, learning 
outcomes, and students’ critical thinking skills in science 
and chemistry (Nurfaijah et al., 2021; Sinta et al., 2021; 
Yreck, 2024).  

This research is novel as it integrates Wordwall 
media with the STEM learning model specifically for the 
topic of chemical compound nomenclature to 
simultaneously improve students' creativity and 
conceptual understanding. This integration is essential 
as it provides an effective pedagogical strategy to 
address abstract conceptual difficulties while fostering 
higher-order thinking skills necessary to face future 
scientific challenges (English, 2016; Voogt & Roblin, 
2022). Therefore, this study aims to investigate the 
effectiveness of STEM-integrated Wordwall media in 
enhancing students' creativity and learning outcomes in 
chemical compound nomenclatur 

 

Method  
 
Type of Research 

This study employs a quantitative approach aimed 
at assessing the effectiveness of integrating Wordwall 
media with the STEM approach to improve students' 
creativity and learning outcomes on chemical 
compound nomenclature. Data collected is in numerical 
form, allowing for statistical analysis. Learning 
outcomes are measured using pre-test and post-test 
assessments, while creativity is evaluated through a 
questionnaire based on Torrance's creativity 
dimensions. The results will be analyzed to determine 
the contribution of STEM-based Wordwall media in 
enhancing students' creativity and conceptual 
understanding. 
 
Research Design 

The research applies a quasi-experimental design 
involving two groups: an experimental group and a 
control group, each given pre-test and post-test. The 
experimental group receives instruction using STEM-
based Wordwall media, while the control group engages 
in conventional learning using standard materials 
provided by the school. Prior to the intervention, both 
groups complete a pre-test to assess initial 

understanding and creativity levels. After the 
intervention, a post-test is administered to evaluate 
learning outcomes. The differences between pre-test and 
post-test scores are analyzed to assess the effect of the 
intervention. 
 
Population and Sample 

The population consists of 10th-grade students 
from SMA Negeri Senduro, Lumajang, which includes 
seven parallel classes. Two classes—X-1 and X-2—were 
selected as samples, each comprising 30 students. The 
sampling technique used is purposive sampling, based 
on the similarity of teaching schedules, subject teachers, 
and prior academic performance, which ensures a  
baseline level of comparability. Class X-1 serves as the 
control group and receives conventional instruction, 
while Class X-2 is treated as the experimental group with 
STEM-based Wordwall learning. This selection ensures 
comparable characteristics between groups and 
strengthens the validity of the findings. 
 
Research Instruments 

The instruments used in this research are based on 
theoretical foundations and validated by prior studies. 
All instruments underwent validity and reliability 
testing to ensure accurate and consistent measurement. 
 
Learning Outcome Test 

This instrument measures students’ understanding 
of chemical compound nomenclature. 
a) Question type: 14 multiple-choice questions (five 

options), designed to assess Bloom’s cognitive levels 

C3–C6. 

b) Development: Questions are constructed based on 

the Merdeka Curriculum. 

c) Testing: Validity is established through expert 

review, and reliability is tested using Cronbach’s 

Alpha. 

d) Scoring: Data from the post-test is analyzed using the 

normalized gain (N-gain) score to determine 

improvement. 

 
Student Creativity Questionnaire 

This instrument uses a 5-point Likert scale (from 
Strongly Disagree to Strongly Agree) to assess creativity 
dimensions after the intervention. The questionnaire is 
adapted from Torrance’s framework (Torrance, 2012) 
and tailored for learning contexts involving STEM and 
interactive media (Sugiyono, 2017). 
 
Experiment Implementation 
The research process is conducted in three phases: 
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Preparation Phase 
Learning materials and tools are developed, 

including a STEM-integrated lesson plan and Wordwall-
based modules tailored to the experimental group. 
 
Implementation Phase 

The experimental group undergoes instruction 
with STEM-based Wordwall activities, while the control 
group is taught using conventional methods and 

standard school worksheets (LKPD provided by the 
school, not developed by the researcher). 
 
Evaluation Phase 

Both groups complete the post-test and creativity 
questionnaire. Results are compared and analyzed to 
assess the impact of the intervention on students’ 
learning outcomes and creativity. 
 

 
Table 1. Learning Syntax for Experimental and Control Groups 
Learning Stage based Experiment Group  (STEM-Wordwall Media) Control Group  (Conventional Learning) 

Student Orientation to the Problem 
 

The teacher shows food packaging containing 
chemical substances such as baking soda and 

introduces the names of the chemical 
compounds in the composition. 

Practical synthesis of sodium acetate from 
CH3COOH and NaHCO3. 

The teacher explains that chemical 
compounds are widely used in daily life, 

for example in the food, medicine and 
cosmetics industries. 

 

Learning organization 
 

The teacher divides students into heterogeneous 
groups and explains the learning model that will 

be carried out. 

The teacher divides students into 
heterogeneous groups and distributes 

LKPD to be discussed together the 
group 

Guiding Individual and Group 
Inquiry 
 

Students conduct simple experiments to observe 
changes in mass (stoichiometry) and the law of 

conservation of mass. 
Identify the molecular formulas and names of 

the compounds involved in the sodium acetate 
synthesis reaction and find the rules of naming 

ionic and covalent compounds through literature 
study 

Present the material of chemical 
compound names using the lecture 

method and LKPD which is done in 
groups 

 

Developing and Presenting Results 
 

Process the information on chemical compound 
nomenclature material obtained from the 

discussion results and present the findings in 
front of the class 

Each group takes turns to present the 
results of their group discussion 

Analyzing and Evaluating 
 

The teacher provides chemical nomenclature 
exercises based on Wordwall as a digital 

evaluation 

Giving written quizzes to evaluate 
students' understanding  

 
Problem-Solving Process 
 

Students reflect on their understanding and the 
application of concepts in real life  

 

Summarized 
 

Students, together with the teacher, conclude the 
results of the discussion  

Students, together with the teacher, 
conclude the results of the discussion  

Reflection and Closing 
 

The teacher facilitates students in reviewing the 
learning that has been implemented. 

Reflection was conducted verbally, and 
feedback was provided through manual 

assessment 

Data Analysis 
The data analysis process in the study is as follows: 
 
Data Collection 

The data collected in this study included two main 
variables, namely creativity and student learning 
outcomes, using the following instruments: 

 
Learning Outcome Data 
a) Pretest and Posttest 

Used to assess students’ understanding levels 
before and after participating in the learning process. 

 
b) N-gain Score 

Used to measure learning gains by comparing 
pretest and posttest scores (Hake, 1999).  
 

N – Gain = 
Skor post test−Skor pre test

Skor maksimal−Skor pre test
    (1) 

 
 



Jurnal Penelitian Pendidikan IPA (JPPIPA) August 2025, Volume 11, Issue 8, 751-759  
 

754 

Table 2. Criteria for N-gain Results  
Criteria N-
gain 

Category 
Improved 

Interpretation of 
Improvement 

g ≥ 0.70 High Significant improvement 
0.30 ≤ g< 0.70 Medium Moderate increase 
g < 0.30 Low Minimum improvement 

 
Student Creativity Data 

The questionnaire was developed based on four 
creativity indicators proposed by Torrance, namely 
fluency, flexibility, originality, and elaboration. These 
indicators were measured using a Likert scale (Li et al., 
2025). The questionnaire was administered to students 
before and after the learning process to evaluate changes 
in their creativity levels related to the material being 
taught. 
 
Data Analysis Technique 

The data analysis techniques used in this study 
include the following: 
a) Descriptive statistical analysis, which was used to 

identify general trends in student learning 

outcomes and creativity. The parameters used in 

this analysis include the average value (mean). 

 

𝑥̄ =  
Σ 𝑥

𝑛
      (2) 

Standard deviation 
 

               S= 
√∑(𝑥𝑖−𝑥̄)2 

𝑛−1
     (3) 

 
Minimum and maximum values 
Question distribution 
b) Inferential statistical analysis 

The normality test aims to determine whether the 
distribution of data obtained follows a normal pattern. 
The test used for this test is Shapiro- Wilk or 
Kolmogorov-Smirnov. 
 
Table 3. Normality Test Criteria 
Limitations Category 

p > 0.05 data is normally distributed 
p ≤ 0.05 data is not normally distributed 

 

Paired Sample t-test test used to test whether there is a 
significant difference between pretest and posttest 
scores (learning outcomes and creativity). 

 
Table 4. Decision-Making Criteria 
Limitations Category 

p (2-tailed)< 0.05 there is a significant difference 
p ≥ 0.05 there is no significant difference 

 

If the data is not normally distributed, the Wilcoxon 
Signed Rank Test is used. This test is used as a non-
parametric alternative to the t-test. Criteria: If p < 0.05, 
then there is a significant difference. 
Validity and reliability test of creativity questionnaire 

 
Item Validity Test (Pearson Product Moment)  
Pearson correlation formula: 
 

𝑟 =
𝑛 ∑ 𝑋𝑌−( ∑𝑋)(∑𝑌)

√[𝑛∑𝑋2−(∑𝑋)2][𝑛∑𝑌2 −(∑𝑌)2 ]
    (4) 

 
 
Description: 
r count: the result of the Pearson correlation calculation 
between the item score and the total score. 
r table: the r value from the Pearson distribution table 
based on free degrees (df = n - 2) and a certain level of 
significance (for example 0.05). Valid if 𝑟 count  ≥  𝑟 𝑡𝑎𝑏le, 
otherwise Invalid (Sugiyono, 2017). 

 

Table 5. Criteria for Instrument Item Validity (Pearson 
Product Moment Correlation Test) 

Item r count r table (df= n-2) Status 

1 0.45 0.361 Valid 

2 0.30 0.361 Invalid 

3 0.55 0.361 Valid 

... ... ... ... 

 
Reliability Test (Cronbach's Alpha) 
 

  𝛼 =
𝑘

𝑘−1
(1 −

∑ 𝜎𝑖
2

𝜎𝑡
2 )….     (5) 

 
Description:  
k = number of instrument items 

𝜎𝑖
2= variance of each item 

𝜎𝑡
2=  total variance 

 
Table 6. Instrument Reliability Criteria  
Value Range α Reliability Category 

α ≥ 0.90 Very reliable 
0.70 ≤ α < 0.90 Moderately reliable 
0.60 ≤ α < 0.70 Acceptable 
α < 0.60 Less reliable 

 

Result and Discussion 
 
Learning Outcome Results 

This study was conducted from April 7 to 28, 2025, 
at SMA Negeri Senduro and focused on the topic of 
chemical compound nomenclature. The main objective 
was to examine the impact of using Wordwall media 
integrated with a STEM approach on students’ learning 
outcomes and creativity. Two parallel classes 
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participated in this study: Class X-2 as the experimental 
group and Class X-1 as the control group. 

Students’ understanding was measured through 
pre-test and post-test assessments consisting of 

multiple-choice items. The improvement in student 
learning outcomes was analyzed using the N-Gain 
formula (Hake, 1999)  as described in the method 
section. 

 
Table 7. N-Gain Comparison of Experimental and Control Classes 
Group N-gain average N-gain category Interpretation 

Experiment Class (X2) 0.70 - 0.83 High Wordwall with STEM significantly improves student learning 
outcomes 

Control Class (X1) 0.23 - 0.36 Low - Medium Conventional methods result  

Figure 1. N-gain comparison of experimental and control 
classes 

 
The experimental class showed a substantial 

increase in learning outcomes, with most N-Gain scores 
categorized as high. In contrast, the control class 
demonstrated only low to moderate improvement. This 
result supports the conclusion that integrating 
Wordwall with the STEM approach is effective in 
enhancing students' understanding of complex and 
abstract topics like chemical nomenclature.  

These findings align with previous studies that also 
highlight the effectiveness of interactive and digital 
learning tools in science education. For example, 
Sahronih et al. (2020) found that interactive learning 
platforms significantly enhance student achievement in 
science. Similarly, Fitriana et al. (2024) reported that 
Wordwall improved student engagement and learning 

outcomes, even in remote learning environments. 
Makinde et al. (2024) also emphasized that digital tools 
offering real-time feedback can foster deeper and more 
meaningful learning experiences in chemistry. 

The STEM-based learning model also contributes 
significantly to comprehension by promoting 
interdisciplinary connections and contextual application 
of knowledge (Wiyono et al., 2022). STEM learning 
encourages critical thinking and supports conceptual 
understanding—skills crucial to mastering chemical 
nomenclature, which often poses cognitive challenges 
for students (Ariyatun et al., 2020). 

A Mann–Whitney test confirmed that the difference 
in post-test scores between the two groups was 
statistically significant (p < 0.05), indicating that the 
treatment had a meaningful impact on improving 
student learning outcomes. 
 
Creativity Instrument Validation and Results 

The data in Table 8 show that all four creativity 
aspects—fluency, flexibility, originality, and 
elaboration—have strong positive correlations with the 
overall creativity construct, with Pearson correlation 
values (r) above 0.60. This confirms a high level of 
validity for each sub-indicator. Moreover, Cronbach’s 
Alpha coefficients exceeding 0.95 indicate excellent 
reliability and internal consistency in measuring student 
creativity, in line with research standards (Akdemir-
Beveridge et al., 2025; Lou et al., 2017).

 
Table 8. Pearson Correlation and Reliability Test Results 

Aspects of Creativity Pearson correlation (r) Validity interpretation Cronbach's alpha Reliability interpretation 

Fluency 0.83 Very valid 0.99 Very reliable 

Flexibility 0.63 Valid 0.99 Reliable 

Originality 0.63 Valid 0.99 Reliable 

Elaboration 0.78 Very valid 0.99 Very reliable 

The improvement in each creativity dimension was 
examined using both the paired t-test and Wilcoxon 
signed-rank test (Cohen, 2013). The statistical results 
revealed significant differences between pre-test and 
post-test scores across all four aspects of creativity: 

 

a) Fluency: Improved significantly (Wilcoxon: p = 3.83 

× 10⁻⁵; t-test: p = 0.00048), indicating enhanced ability 

to express ideas fluently. 

b) Flexibility: Showed substantial growth (p = 0.00046), 
suggesting better adaptability in approaching 
problems from multiple perspectives. 
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c) Originality: Increased significantly (p = 0.00224), 
reflecting higher capability in producing original 
ideas. 

d) Elaboration: Also improved (p = 0.0022), though with 
slightly lower effect size, showing better 
development and refinement of ideas. 

The survey results indicate clear improvements 
across all aspects of creativity, reinforcing the positive 
effect of STEM-based Wordwall integration on students' 
creative abilities. 
 

          
Figure 2. Learning activities with the STEM approach 

 
Figure 2 illustrates learning activities using the 

STEM approach, which integrates science, technology, 
engineering, and mathematics to promote 
interdisciplinary learning. 
 
Supporting Factors Behind Learning and Creativity 
Improvement 

Several key factors contributed to the enhancement 
in students' learning outcomes and creativity through 
the use of Wordwall and STEM-based instruction: 
 
Interactive Learning Environment 

Wordwall's gamified and interactive interface 
creates an engaging classroom environment that 
increases student motivation and active participation. 
This aligns with findings by  Safitri et al. (2022) who 
noted that digital tools like Wordwall enhance intrinsic 
motivation and classroom engagement in STEM 
contexts. 
 
Contextual and Integrated STEM Learning 

The STEM approach encourages contextual 
learning by integrating science, technology, engineering, 
and mathematics in real-world problem solving. 
According to Yaki (2022) this integration supports 
deeper conceptual understanding and strengthens 
critical thinking—skills essential for mastering abstract 
content like chemical nomenclature. 
 

Immediate Feedback and Error Correction 
Wordwall provides immediate feedback, which 

allows students to identify and correct misconceptions 
promptly. Mazelin et al. (2024) emphasized that instant 
feedback from digital platforms increases student 
confidence and accelerates learning retention. 
 
User-Friendly Digital Accessibility 

The intuitive design of Wordwall lowers 
technological barriers, making it accessible for students 
with diverse digital literacy levels. This usability factor 
is critical in supporting consistent engagement, 
especially in resource-limited settings (Alisya & Titaley, 
2025). 
 

Conclusion  

 
This study concludes that the integration of 

Wordwall media with a STEM-based learning approach 
significantly improves student learning outcomes in the 
topic of chemical compound nomenclature. The 
experimental group, which received the intervention, 
outperformed the control group, as demonstrated by the 
results of the Mann–Whitney test (p < 0.05). In addition 
to academic achievement, the application of Wordwall 
media also fostered the development of students' 
creativity, particularly in the dimensions of fluency, 
flexibility, and originality. Although the elaboration 
aspect of creativity showed an upward trend, the 
increase was not statistically significant, indicating that 
this dimension may require a different instructional 
strategy or longer exposure time to develop optimally. 
These findings support previous research emphasizing 
the effectiveness of STEM-based digital learning tools in 
promoting both cognitive and creative growth. In 
summary, the use of Wordwall integrated with STEM 
presents a promising instructional approach that 
enhances student engagement, understanding, and 
creativity in science learning contexts. 
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