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 Students’ mathematical conceptual understanding remains an 
important concern in junior high school mathematics learning. 
Inadequate conceptual understanding may lead to students’ difficulties 
in connecting mathematical concepts and solving mathematical 
problems. Learning that involves collaboration and the use of 
interactive media is considered capable of promoting students’ active 
engagement. This study aims to examine the effect of the Wordwall-
assisted Numbered Heads Together (NHT) learning model on 
students’ mathematical conceptual understanding of exponents. This 
study employed a quantitative approach with a quasi-experimental 
design using a nonequivalent control group design. The research 
subjects were Grade VIII junior high school students consisting of an 
experimental class and a control class. The research instrument was a 
mathematical conceptual understanding test developed based on four 
indicators: restating concepts, classifying objects, representing 
concepts in various forms, and applying concepts in problem solving. 
The data were analyzed using an independent samples t-test. The 
results showed a significant difference between the mathematical 
conceptual understanding of students taught using the Wordwall-
assisted NHT model and those taught using conventional instruction. 
The Wordwall-assisted NHT model had a positive effect on improving 
students’ mathematical conceptual understanding, as indicated by the 
higher posttest mean score of the experimental class (62.08) compared 
with the control class (51.68), with a Sig. (2-tailed) value of 0.007 < 
0.05. These findings indicate that cooperative learning supported by 
interactive media can serve as a strategic alternative for improving the 
quality of junior high school mathematics learning. 
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Introduction 

Conceptual understanding is an essential foundation for mathematical thinking because it 
helps students construct structured and meaningful knowledge. A concept that is truly 
understood is not merely memorized but can also be restated, represented in various forms, and 
applied to different situations (Sengupta-irving & Agarwal, 2017). Students with strong 
conceptual understanding are able to connect the ideas they have learned, organize solution 
steps logically, and use mathematics to explain real-life problems (Kafetzopoulos & Psycharis, 
2022). This condition indicates that conceptual understanding not only supports academic 
achievement but also develops students’ critical thinking skills in everyday life.  Conceptual 
understanding also serves as a basis for students to construct new knowledge and solve 
problems rationally (Byerley, 2019; Chorney et al., 2024). Effective learning helps students 
find meaning, connect prior knowledge with new concepts, and apply their understanding in 
problem-solving situations. Liljekvist et al. (2017) explain that conceptual understanding can 
be assessed through four indicators: restating a concept, classifying objects based on essential 
characteristics, representing concepts in mathematical forms, and applying concepts in problem 
solving. 

Various international studies indicate that Indonesian students still face difficulties in 
mastering mathematical concepts comprehensively. Based on the 2018 Programme for 
International Student Assessment (PISA), the average mathematics score of Indonesian 
students was only 379, which was far below the Organisation for Economic Co-operation and 
Development (OECD) average of 489. The 2023 report from the Ministry of Education, 
Culture, Research, and Technology also noted that although there was a slight improvement in 
PISA 2022, students’ mathematical reasoning and conceptual understanding remain areas that 
need further improvement . A national study by Qadry et al., (2022) showed that many students 
were still unable to meaningfully connect verbal, symbolic, and visual representations. Habibi 
& Suparman, (2020) further stated that students’ difficulties in constructing concepts 
comprehensively are one of the factors that hinder the development of strong conceptual 
understanding. 

The problem of low mathematical conceptual understanding is not only found at the 
national level but also in several schools in Riau. Ayu et al. (2023) found that students were 
only able to restate concepts and provide examples, but they were not yet able to connect 
concepts deeply, either internally or externally. This condition shows that students’ conceptual 
understanding remains at a surface level and has not yet developed into meaningful 
understanding. This finding reinforces the need for more effective mathematics learning 
approaches at the local level to help students build connections among concepts and apply them 
comprehensively. 

Preliminary observations at SMP Negeri 2 Bangkinang Kota showed that the mathematics 
teacher implemented the Discovery Learning model. However, in practice, classroom 
instruction was still dominated by lecturing, question-and-answer activities, discussion, and 
demonstration. This condition limited students’ active engagement. The teacher stated that 
learning often progressed slowly because students tended to solve problems together even when 
the assigned problems were different. As a result, the teacher could not guide students 
individually in an effective way. Consequently, the learning targets for the day were delayed, 
and students’ understanding of the concepts taught did not develop as expected. Evidence of 
this condition can be seen in the preliminary observation task and students’ answers presented 
below. 
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Figure 1. Preliminary Observation Task and Student Answer 

The task required students to identify pairs of numbers that formed a fixed pattern and 
explain their reasoning. However, based on the displayed answers, some students drew a graph 
without plotting the appropriate points and did not provide a logical explanation. This indicates 
that students were not yet able to classify objects according to the requirements of a concept. 
In other words, the indicator of mathematical conceptual understanding related to classification 
had not been achieved adequately. This situation shows that limited student engagement may 
contribute to the low quality of their conceptual understanding. 

Other indicators used in the assessment include restating concepts, representing concepts 
in mathematical forms, and applying concepts in problem solving. Stewart et al., (2019) 
emphasized that these indicators play an important role in reflecting the depth of students’ 
understanding of a topic. These indicators do not merely assess students’ ability to remember 
or recognize information. They also show the extent to which students are able to build 
connections among concepts, interpret mathematical ideas, and use concepts contextually. 
Therefore, these four indicators provide an important basis for designing a learning model that 
promotes students’ active engagement and conceptual reflection. 

The Numbered Heads Together (NHT) model is considered suitable for addressing 
students’ low engagement in developing mathematical conceptual understanding (Karsidik, 
2021; Rachmawati, 2023; Siregar & Wandini, 2023). According to Kurniah et al. (2018), NHT 
provides opportunities for all group members to participate actively, understand the material, 
and be ready to be randomly selected to present their answers. This structure encourages equal 
participation and strengthens individual learning responsibility within the group (Husnah, 
2020). The implementation of NHT can be supported by Wordwall, an interactive quiz platform 
that provides various templates, such as quizzes and spin the wheel activities. Wordwall can 
serve as a supporting medium to increase students’ enthusiasm during group discussions and in 
selecting group representatives (Nurhafsari, 2019). The integration of NHT and Wordwall is 
expected to create a more active and enjoyable learning environment while also improving 
students’ mathematical conceptual understanding. 

Based on the discussion above, this study examines the effect of the Wordwall-assisted 
Numbered Heads Together (NHT) learning model on junior high school students’ mathematical 
conceptual understanding, particularly in the topic of exponents. This study is important 
because research specifically examining the integration of NHT with digital interactive media 
in junior high school mathematics learning remains limited, especially in relation to students’ 
conceptual understanding. The findings of this study are expected to contribute to the design of 
learning that is more adaptive to students’ characteristics and supports the achievement of 
mathematics learning objectives in schools. 
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Method 

Research Design 

This study employed a quantitative approach using a quasi-experimental method. The 
design used in this study was a non-equivalent control group design, which is a quasi-
experimental design involving two groups without individual random assignment. The 
experimental group received instruction using the Wordwall-assisted Numbered Heads 
Together (NHT) model, whereas the control group received conventional instruction commonly 
used by the teacher. This design was used to examine the effect of the Wordwall-assisted NHT 
model on students’ mathematical conceptual understanding. Both groups were given a pretest 
before the treatment and a posttest after the treatment. Therefore, changes in students’ abilities 
could be compared quantitatively between the experimental and control groups. 

Table 1. Research Design 
Group Pretest Treatment Posttest 

Experimental O₁ X O₂ 
Control O₃ - O₄ 

O₁ represents the pretest score of the experimental group, O₂ represents the posttest score 
of the experimental group, O₃ represents the pretest score of the control group, and O₄ represents 
the posttest score of the control group. X refers to the treatment in the form of Wordwall-
assisted NHT instruction, while the symbol (-) refers to conventional instruction. 

Population and Sample 

The population of this study consisted of all Grade VIII students at SMP Negeri 2 
Bangkinang Kota, Kampar Regency, Riau Province. The population comprised eight classes 
with a total of 224 students. The sample consisted of two classes selected using purposive 
sampling. This technique was used because the selection of classes was based on specific 
considerations relevant to the needs of the study. The criteria for selecting the sample included 
the suitability of the class with the topic being studied, the teacher’s willingness to collaborate 
in implementing Wordwall-assisted NHT instruction, a balanced number of students across 
classes, and the compatibility of the class schedule with the research plan. Based on these 
criteria, one class was assigned as the experimental group and one class as the control group. 
The experimental group received Wordwall-assisted NHT instruction, while the control group 
received conventional instruction. 

Research Instruments 

The main instrument in this study was a mathematical conceptual understanding test. The 
test was administered as a pretest and posttest to both the experimental and control groups. It 
was developed in the form of essay questions to measure students’ mathematical conceptual 
understanding of the topic being taught. The mathematical conceptual understanding test was 
developed based on four indicators: restating concepts, classifying objects based on essential 
properties or characteristics, representing concepts in various mathematical forms, and applying 
concepts in problem solving. The test scores were used as quantitative data to determine 
differences in students’ mathematical conceptual understanding before and after the treatment. 
In addition to the test, this study also used observation sheets and documentation as supporting 
instruments. The observation sheet was used to observe the implementation of instruction, 
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students’ engagement, interactions among students, and students’ responses to the use of 
Wordwall in learning. Documentation was used to support the research data, including 
photographs of learning activities, teacher notes, and relevant samples of students’ work. 

Validity and Reliability of the Instrument 

Instrument validity was examined to determine the extent to which each test item 
measured students’ mathematical conceptual understanding according to the predetermined 
indicators. Item validity was tested using the Pearson Product Moment correlation with the 
assistance of SPSS version 16. The obtained r-value for each item was compared with the r-
table value at a significance level of 0.05. An item was considered valid when the obtained r-
value was greater than the r-table value. The validity test results showed that all six test items 
had obtained r-values greater than the r-table value. The obtained r-values ranged from 0.598 
to 0.877, while the r-table value was 0.3961. Thus, all test items were declared valid and suitable 
for measuring students’ mathematical conceptual understanding. 

Instrument reliability was tested using Cronbach’s Alpha with the assistance of SPSS 
version 16. The reliability test showed a Cronbach’s Alpha value of 0.820 for the six test items. 
This value falls into the high category, indicating that the instrument was reliable. In other 
words, the instrument had good consistency in measuring students’ mathematical conceptual 
understanding. In addition to validity and reliability testing, the quality of the test items was 
also analyzed through item difficulty and discrimination indices. The item difficulty analysis 
showed that the items fell into the easy and moderate categories. Items 1, 5, and 6 were 
categorized as easy, while Items 2, 3, and 4 were categorized as moderate. The item 
discrimination analysis showed that all items were categorized as good or very good. Therefore, 
the instrument was considered appropriate for use in the study. 

Research Procedure 

The research procedure consisted of four stages. The first stage was research preparation. 
At this stage, the researcher prepared the learning materials, developed the pretest and posttest 
instruments, prepared the Wordwall media, validated the instruments, and coordinated with the 
school and mathematics teacher. The researcher also determined two sample classes, with one 
class assigned as the experimental group and the other as the control group. The second stage 
was the administration of the pretest. The pretest was given to students in both the experimental 
and control groups before the treatment was implemented. The purpose of the pretest was to 
determine students’ initial mathematical conceptual understanding of the topic to be studied. 

The third stage was the implementation of the treatment. In the experimental group, 
instruction was conducted using the Wordwall-assisted Numbered Heads Together (NHT) 
model. Wordwall was used to support group discussions, interactive quizzes, and the random 
selection of students through the spin the wheel feature. In the control group, instruction was 
conducted conventionally according to the method commonly used by the teacher, without the 
assistance of Wordwall. The fourth stage was the administration of the posttest. The posttest 
was given to students in both the experimental and control groups after the treatment had been 
completed. The purpose of the posttest was to determine students’ mathematical conceptual 
understanding after the learning process. The pretest and posttest scores were then analyzed to 
examine the effect of the Wordwall-assisted NHT model on students’ mathematical conceptual 
understanding. 
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Data Analysis 

The data were analyzed using descriptive and inferential statistics. Descriptive analysis 
was used to describe students’ mathematical conceptual understanding scores in the pretest and 
posttest. The data presented included the mean, minimum score, maximum score, and standard 
deviation. Before hypothesis testing, the data were first analyzed using prerequisite statistical 
tests. The normality test was used to determine whether the data came from a normally 
distributed population. The normality test was conducted using the Kolmogorov-Smirnov or 
Shapiro-Wilk test at a significance level of 0.05. The data were considered normally distributed 
if the significance value was greater than 0.05. Furthermore, the homogeneity test was 
conducted using Levene’s Test to determine whether the variances of the two groups were 
homogeneous. The data were considered homogeneous if the significance value was greater 
than 0.05. 

Hypothesis testing was conducted using an independent samples t-test to determine the 
difference in the mean mathematical conceptual understanding scores between the experimental 
and control groups. This test was used because the data came from two different and 
independent groups. The decision criterion was set at a significance level of 0.05. If the Sig. (2-
tailed) value was less than 0.05, there was a significant difference between the experimental 
and control groups. If the Sig. (2-tailed) value was greater than or equal to 0.05, there was no 
significant difference between the two groups. In addition, N-Gain analysis was used to 
determine the improvement in students’ mathematical conceptual understanding after 
instruction. N-Gain was calculated by comparing the difference between the pretest and posttest 
scores with the maximum possible improvement score. The N-Gain categories consisted of 
high, moderate, and low. An N-Gain value was categorized as high if g ≥ 0.70, moderate if 0.30 
≤ g < 0.70, and low if g < 0.30. 

Research Findings 

Research Findings 

The study was conducted in two Grade VIII junior high school classes, each consisting 
of 25 students. The experimental class received instruction using the Wordwall-assisted 
Numbered Heads Together (NHT) model, while the control class received regular instruction. 
The data analyzed in this study consisted of students’ pretest and posttest scores on 
mathematical conceptual understanding. All data were processed using Software Staistic. The 
research instrument was first tested for validity and reliability. The validity test results showed 
that all items had obtained r-values greater than the r-table value, indicating that all items were 
valid. The reliability test using Cronbach’s Alpha showed that the coefficient was within the 
reliable category, indicating that the instrument was appropriate for use in the study. The 
summary of the validity and reliability test results is presented in Tables 2. 

Table 2. Validity Test 
Item 

Number 
Obtained r-

value 
r-table 
Value 

Description 

1 0.877 0.3961 Valid 
2 0.689 0.3961 Valid 
3 0.757 0.3961 Valid 
4 0.748 0.3961 Valid 
5 0.660 0.3961 Valid 
6 0.598 0.3961 Valid 
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The analysis showed that all test items had obtained r-values greater than the r-table value. 
Therefore, all six items were declared valid. This indicates that the instrument had a strong 
correlational relationship with the ability being measured. Thus, all items were considered 
appropriate for measuring students’ mathematical conceptual understanding. Furthermore, to 
determine the consistency of the instrument, a reliability test was conducted using Cronbach’s 
Alpha, as presented in Table 3. 

Table 3. Reliability Test 
Cronbach’s Alpha Number of Items 
0.820 6 

The reliability coefficient of 0.820 falls into the high category. This value indicates that 
the instrument produced stable results when used to measure students’ mathematical conceptual 
understanding. Therefore, the instrument was declared reliable. After the instrument was 
confirmed to be valid and reliable, the analysis continued with prerequisite testing, namely the 
normality test, to determine whether the pretest and posttest scores in both classes were 
normally distributed before hypothesis testing was conducted. 

Table 4. Normality Test 
Score Class Kolmogorov-Smirnov 

Statistic 
df Sig. Shapiro-Wilk 

Statistic 
df Sig. 

Result Control Pretest 0.088 25 0.200 0.947 25 0.217 
Result Experimental 

Pretest 
0.140 25 0.200 0.961 25 0.430 

Result Control Posttest 0.202 25 0.010 0.931 25 0.091 
Result Experimental 

Posttest 
0.178 25 0.039 0.921 25 0.055 

Based on Table 4, the normality test was interpreted using the Shapiro-Wilk test because 
the sample size in each class was fewer than 50 students. The significance value for the control 
class pretest was 0.217, while that of the experimental class was 0.430. For the posttest data, 
the significance value for the control class was 0.091, and that of the experimental class was 
0.055. Since all significance values were greater than 0.05, the pretest and posttest data in both 
classes were normally distributed. This indicates that the data met one of the assumptions for 
parametric analysis. Therefore, the analysis proceeded to the homogeneity test to examine the 
equality of variances between the two classes. 

Table 5. Homogeneity Test for the Control and Experimental Classes 
Data Levene’s Test df1 df2 Sig. 
Pretest 3.535 1 48 0.066 
Posttest 3.947 1 48 0.053 

Based on Table 5, the homogeneity test using Levene’s Test showed a significance value 
of 0.066 for the pretest and 0.053 for the posttest. Both values were greater than 0.05, indicating 
that the variances of the control and experimental classes were homogeneous. This means that 
the data distribution in both classes was relatively comparable before and after instruction. 
Since the homogeneity assumption was met, the analysis continued with hypothesis testing 
using the independent samples t-test to determine differences in students’ mathematical 
conceptual understanding between the two classes. 
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Table 6. Hypothesis Testing Using the Independent Samples t-Test 
Variable Assumption Levene’s 

Sig. 
t df Sig. (2-

tailed) 
Mathematical Conceptual 
Understanding 

Equal variances 
assumed 

0.053 -
2.830 

48 0.007 

Mathematical Conceptual 
Understanding 

Equal variances not 
assumed 

 
-
2.830 

43.589 0.007 

Based on the independent samples t-test results, the Sig. (2-tailed) value was 0.007. Since 
this value was less than 0.05, the null hypothesis was rejected. This means that there was a 
significant difference in mathematical conceptual understanding between students who learned 
using the Wordwall-assisted NHT model and those who learned through regular instruction. 
Therefore, the Wordwall-assisted NHT model had a significant effect on students’ 
mathematical conceptual understanding. 

Table 7. N-Gain Results for the Experimental and Control Classes 
Class N-Gain Score Category 
Control Class 0.2121 Low 
Experimental Class 0.3935 Moderate 

The improvement in students’ mathematical conceptual understanding was analyzed 
using N-Gain. The results showed that the control class obtained an N-Gain score of 0.2121, 
which falls into the low category, while the experimental class obtained an N-Gain score of 
0.3935, which falls into the moderate category. This difference indicates that the improvement 
in mathematical conceptual understanding in the experimental class was higher than that in the 
control class after the learning process. Based on the overall analysis, including descriptive 
statistics, prerequisite tests, hypothesis testing, and N-Gain analysis, the results indicate that 
there was a difference in mathematical conceptual understanding between the experimental and 
control classes. Instruction using the Wordwall-assisted Numbered Heads Together (NHT) 
model showed better improvement than instruction in the control class. 

Discussion 

The learning process in this study was designed to examine how the Wordwall-assisted 
Numbered Heads Together (NHT) model supported the development of students’ mathematical 
conceptual understanding of exponents in Grade VIII. The implementation of NHT and 
Wordwall encouraged students to participate more actively in learning activities. Through 
group discussion, random student selection, and interactive tasks, students were encouraged to 
think, express ideas, and re-examine their understanding of the concepts being learned. The 
learning activities were carried out across several connected meetings. The teacher began the 
lesson with a brief apperception and then divided students into groups in which each member 
was assigned a number. This numbering system required every student to be prepared because 
each member had the same opportunity to be selected to answer. When Wordwall was used, the 
classroom atmosphere became more engaging. Students did not merely wait for their peers’ 
answers. They began to prepare their own ideas because the questions appeared quickly, and 
their responses could affect the group’s performance. This process helped shift learning from 
simply listening to interpreting concepts, constructing reasons, and justifying the solution steps 
they chose. 

The first indicator, restating concepts, showed clear early development. Students were 
reintroduced to the meaning of exponents, including the concepts of base and exponent, the 
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meaning of repeated multiplication in the form 𝑎ⁿ, and the relationships among exponent rules. 
At the beginning, some students tended to memorize the rules without understanding their 
conceptual structure. However, through group discussion, they gradually became able to 
explain concepts in their own words. Explanations that were initially uncertain became more 
organized as students corrected one another within their groups (Díaz-Berrios & Martínez-
Planell, 2022). The random selection of numbered heads also encouraged students to ensure 
that the explanations they gave were conceptually accurate (Ferrari-Escolá et al., 2016). Thus, 
the ability to restate concepts became an important foundation for further conceptual 
understanding. 

The second indicator was classifying objects based on whether they satisfied the 
requirements of a concept. The teacher provided various examples of exponent forms, including 
both valid and invalid cases. At first, students often found it difficult to distinguish which forms 
could be classified as exponents and which could not. After several rounds of discussion, they 
began to identify the characteristics of exponent forms, such as distinguishing positive and 
negative exponents and differentiating exponents from roots, algebraic forms, or fractions that 
did not meet the intended concept. Wordwall supported this process by providing quick 
classification tasks that trained students to make decisions more accurately (Nisa & Susanto, 
2022). Students also began to give reasons for why a form belonged to a particular category 
rather than choosing answers randomly. This development indicates that students began to 
understand the formal requirements of a concept rather than merely remembering examples 
presented by the teacher. 

The third indicator was representing concepts in various mathematical forms. Students 
were guided to express exponent concepts through repeated multiplication patterns, simple 
tables, fractional forms for negative exponents, and other basic representations. Some students 
initially experienced difficulties because representation required them to transform abstract 
ideas into more visible forms. However, group discussion allowed them to identify and correct 
errors in their representations. Wordwall also helped students recognize repeated patterns 
across several problems. For example, some students who initially struggled to connect 
exponent forms with fractional forms became more familiar with these relationships after seeing 
repeated patterns in the tasks. This process strengthened students’ conceptual understanding 
because they did not only recognize the concept symbolically, but also understood how the 
concept could be represented in equivalent forms (Byerley, 2019). 

The fourth indicator, applying concepts in problem solving, was the most challenging but 
showed noticeable improvement toward the end of the learning process. Students were given 
simple contextual problems that required the use of exponent rules. Initially, many students 
depended heavily on examples. However, through group discussion, they learned to interpret 
the problem, select the appropriate exponent rule, and organize the solution steps correctly. The 
NHT model required each group member to be ready to respond, so students could not rely only 
on one dominant member (Siregar & Wandini, 2023). Wordwall also encouraged students to 
check their work more carefully because scores were displayed directly and group performance 
became visible. As a result, students became more attentive in applying concepts and more 
responsible for the answers they presented. 

The four indicators of conceptual understanding developed at different rates. The ability 
to restate concepts and represent concepts improved gradually but consistently, as students 
needed time to organize their explanations and connect one form of representation with another. 
Meanwhile, the ability to classify objects and apply concepts showed faster development 
because these indicators were strongly supported by group discussion in NHT and by Wordwall 
tasks that required students to make decisions based on reasons rather than guesses 
(Rachmawati, 2023). This finding suggests that the learning model did not affect all indicators 
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in the same way. Instead, it supported students’ conceptual understanding gradually according 
to the nature of each learning activity. 

The classroom learning process was consistent with the statistical findings. The relatively 
low pretest scores in both classes indicated that students began with limited initial 
understanding. However, the higher posttest scores in the experimental class compared with the 
control class indicate that Wordwall-assisted NHT did not only create more engaging learning 
activities but also supported students’ conceptual development. The independent samples t-test 
showed a significance value below 0.05, indicating a significant difference between the 
experimental and control classes. This finding suggests that the learning experiences provided 
through Wordwall-assisted NHT contributed to measurable improvement in students’ 
mathematical conceptual understanding. 

The N-Gain results further support this interpretation. The experimental class obtained an 
N-Gain score in the moderate category, while the control class obtained an N-Gain score in the 
low category. This difference indicates that students who learned through the Wordwall-
assisted NHT model experienced greater improvement than those who learned through 
conventional instruction. However, because the N-Gain score of the experimental class was still 
in the moderate category, the findings should be interpreted carefully. The model had a positive 
effect, but the improvement had not yet reached a high level. This suggests that longer 
implementation, more varied tasks, and stronger conceptual reflection may be needed to 
produce greater learning gains. 

The effectiveness of Wordwall-assisted NHT can be understood from the interaction 
between cooperative learning and interactive media. NHT encouraged individual responsibility 
within group learning because each student had the same chance to be selected to answer. This 
structure reduced passive participation and encouraged students to prepare their own 
understanding. Wordwall added an interactive element that increased students’ engagement, 
provided immediate stimulation through quiz-based activities, and made the learning process 
more dynamic (Nisa & Susanto, 2022). The combination of these two components created a 
learning environment that supported discussion, conceptual clarification, and student 
participation. 

These findings are consistent with previous studies showing that cooperative learning can 
improve students’ conceptual understanding by encouraging active participation, peer 
explanation, and shared responsibility in learning (Chorney et al., 2024). The structure of NHT 
enables students to discuss concepts collaboratively while still maintaining individual 
accountability because each student has the possibility of being selected to represent the group 
(Karsidik, 2021). This supports students in restating concepts, clarifying misconceptions, and 
justifying their answers. In addition, the use of Wordwall strengthens the learning process by 
providing interactive tasks that increase students’ engagement and help them receive immediate 
feedback during learning activities. Therefore, the findings of this study reinforce the view that 
combining cooperative learning with digital interactive media can create a more supportive 
environment for developing students’ mathematical conceptual understanding, particularly in 
learning exponents at the junior high school level (Alqahtani & Powell, 2017). 

Overall, the findings indicate that the Wordwall-assisted Numbered Heads Together 
(NHT) model had a positive effect on students’ mathematical conceptual understanding. The 
model helped students not only restate definitions and properties of exponents, but also classify 
objects, represent concepts, and apply concepts in problem-solving situations. The sequence of 
group discussion, Wordwall activities, random selection of numbered heads, and brief 
reflection at the end of the lesson provided students with learning experiences that supported a 
deeper understanding of exponent concepts. 
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Conclusion 

Based on the results of the study, it can be concluded that the Wordwall-assisted 
Numbered Heads Together (NHT) learning model had a positive effect on junior high school 
students’ mathematical conceptual understanding of exponents. Students in the experimental 
class showed better improvement than those in the control class. This was indicated by the 
significant difference in posttest scores between the two classes and the higher N-Gain score 
obtained by the experimental class. The implementation of the Wordwall-assisted NHT model 
supported students in developing the four indicators of mathematical conceptual understanding. 
Students became more capable of restating concepts, classifying mathematical objects based on 
their properties, representing concepts in different mathematical forms, and applying concepts 
in problem-solving situations. The NHT structure encouraged students to take individual 
responsibility within group learning, while Wordwall increased students’ engagement through 
interactive activities. These findings indicate that combining cooperative learning with digital 
interactive media can create a more active and supportive mathematics learning environment. 
Therefore, the Wordwall-assisted NHT model can be used as an alternative instructional 
strategy to improve students’ mathematical conceptual understanding, particularly in learning 
exponents at the junior high school level. Further studies may apply this model to other 
mathematical topics, involve larger samples, and examine its long-term effect on students’ 
conceptual understanding. 
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