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Abstract  

Visual materials provide powerful pathways to increase the concrete learning experiences of 

children. This research examined how wordwall media affected Basic Three pupils' 

mathematics achievement within Kwara State Nigeria. This research adopted the one-group 

pre-test and post-test method from pre-experimental studies as its research design. One research 

question together with two hypotheses directed the study. The survey included 42 pupils as a 

single intact random selection. The WordWall Media Instructional Guide (WWMIG) and 

Mathematics Achievement Test (MAT) were used to gather data while PPMC determined their 

reliability coefficient at 0.75. The research data received descriptive statistical analysis and 

Analysis of Covariance (ANCOVA) served to test the hypotheses at a 0.05 significance level. 

The research discovered that scores from the pre-test at 41.51 altered to 50.48 on the post-test 

which produced an 8.97 points difference between the two periods. The implementation of 

wordwall media produced a significant positive effect on pupil mathematics achievement. The 

assessment of mathematics achievement found that wordwall media did not trigger a significant 

outcome involving gender as well as learning results. The researcher suggested that 

stakeholders along with the government must offer training to teachers for successful 

implementation of word wall media within classrooms. The training of teachers must include 

capabilities to create and implement gender-nonbiased word wall media effectively. 
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Introduction  

All aspects of human living need mathematics at different points of educational progress. 

Mathematics which scientists describe as the science of magnitude and numbers functions as a 

fundamental research base for essentially every academic discipline according to published 

studies. Mathematics serves as foundational building blocks that help evaluate problems in 

addition to predicting study outcomes (Enu et al., 2015). Ayebale et al. (2020) observed that 

proficiency in mathematics matters both at an individual level and national level because it 

enables effective solutions for daily transactions and scientific growth and decision-making in 

various situations. Many schools throughout sub-Saharan Africa operate with statistics as part 

of their mathematics curriculum according to observations in Benin and also Nigeria as well as 

Kenya and Lesotho (Kele, 2018). Mathematics achievements of students throughout secondary 

schools in this particular region prove inadequate in comparison to desired results.  

Learning attitudes together with perceptions and academic expectations about 

mathematics and teaching heavily affect how students experience and achieve academic 

success. Numerous students follow procedural methods to study mathematics by focusing on 

rules rather than understanding wider applications. The subject understanding of students is 

impaired by their restricted focus on rules and procedures which impedes their competency 

growth (Ayebale et al., 2020). Research on mathematics performance factors has generated 

various outcomes into multiple studies conducted by scholars. While some research points to 

a strong link between attitudes towards mathematics and academic success (Tus, 2020; Mullis 

et al., 2020; Longobardi et al., 2021), others view these attitudes as simply a preference or 

dislike for the subject. Student attitudes combine with teacher attitudes plus teaching 

approaches and classroom environment as essential performance determining elements 

(Valantinaitė & Sederevičiūtė-Pačiauskienė, 2020; Getie, 2020; Assem et al., 2023). 

Student performance in mathematics heavily depends on their attitudes towards the 

subject. Studies have identified a direct relationship between students' psychological 

positioning about subjects and their educational achievements. The research by Mazana et al. 

(2019) has established that elementary school students show a direct relationship between their 

mathematical emotions and their assessment results. Student achievement in mathematics 

heavily depends on how teachers express their attitudes toward the subject. Denessen et al. 

(2022) shows that students develop similar attitudes as their teachers therefore affecting their 

academic achievement. Positive teacher attitudes across all observations have proven to 

consistently increase students' achievement results. Teacher-held beliefs concerning 

mathematics utility and their perception of learning difficulty as well as their gender-based 

stereotypes directly influence their teaching attitude towards mathematics which ultimately 

affects student achievement (Linder et al., 2022). 

Students need suitable teaching approaches to grasp fundamental mathematical 

principles effectively. The teaching field contains various educational methods as well as 

instructional techniques that teachers implement to transmit learning material or specific 

abilities (Fukuda et al., 2024). The implementation of inclusive teaching methods provides 

balanced learning chances to all students. Arifiati et al. (2020) further emphasized that students 

demonstrate reduced academic performance if the teaching techniques fail to help them 

understand the material. 
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The performance of children in mathematics develops under the strong influence of 

parental involvement. Through example leadership and educational interventions parents 

encourage their children to pursue high academic outcomes while appreciating the value of 

learning (Şengönül et al., 2022). Kiwanuka et al. (2015) findings into how people enrolled in 

first grade of secondary school education in Central Uganda demonstrated better mathematics 

results based on their parent involvement. The performance levels of students in mathematics 

are determined by their past math success and adolescent age as well as gender-related 

stereotypes and educational settings (Ayebale et al., 2020). The implementation of modern 

creative teaching methods requires better mathematics comprehension in elementary school 

students. Most students find difficulties with math education and teachers need to create 

engaging learning materials to improve engagement. A complete mastery of mathematics leads 

students to academic achievement alongside improved skills for critical thinking and problem 

solving (Theobald et al., 2020). Teachers need to put their main focus on creating both effective 

and interesting instructional methods that apply to elementary education. Teachers must utilize 

proper instructional approaches which demonstrate mathematics beauty and usefulness 

together with the development of higher-order thinking abilities. Educational assignments that 

challenge student intelligence help develop mathematics-friendly attitudes in students (Singh 

et al., 2023). Students’ response patterns to particular assignments depend greatly on the 

instructional presentation methods. Active learning methods that involve students solving 

authentic practical issues improve their critical reasoning capabilities and their capability to 

make effective decisions according to Dzaiy and Abdullah (2024). The design of specific tasks 

in these educational settings uses culturally and socially important elements to create more 

impactful and engaging math learning experiences. 

Direct involvement and manipulation through hands-on activities make an effective 

teaching method for mathematics (Oladele, 2024). Activity-based strategies build knowledge 

through "learning by doing" principles. The practice of hands-on math teaching involves 

manipulative tools as a popular visual tool to advance student learning of mathematical 

concepts. Teachers should utilize different tangible learning tools which combine manipulation 

elements with reflection techniques and discussion methods to create a "minds-on" educational 

environment. Students utilize structured materials to everyday household items in order to 

create models and complete hands-on (Monte, 2021). Kenderov et al. (2009) reported that 

numerous students lack meaningful interaction with mathematics so they end up developing 

unfavorable opinions about the subject. Outdoor learning represents their idea as an essential 

supplementary educational approach to formal classroom learning. Math trails represent a 

distinctive outdoor strategy that develops intended mathematical challenges at separate points 

on paths for students to solve (Vale & Barbosa, 2018). In his study Rosado and Ribeiro (2024) 

demonstrated why asking stimulating questions serves as a key approach to excite students 

about environmental exploration for meaningful problem-solving. Math trails present 

participants with real-life mathematical challenges which require them to use acquired 

knowledge through problem-solving work that boosts their abilities for communication and 

critical thinking and problem-solving. These educational activities establish an interactive 

classroom setting where students find discovery opportunities to build stronger mathematical 

understanding (Oladele, 2024).  
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The implementation of active learning techniques such as math trails faces challenges 

from institutional restrictions and standardized testing obstacles as stated in Theobald et al. 

(2020). Fukuda et al. (2024) argued that numerous active learning approaches successfully 

deliver instruction to elementary students while innovative teaching methods would enhance 

their mathematical performance. WordWall media serves as a proven educational tool for 

mathematics instruction in elementary school settings according to Pamungkas et al. (2023). 

The Wall Word converts classrooms into animated learning spaces that help teachers display 

numerical material through images combined with words. Using WordWall media enhances 

student motivation to learn math because it creates interactive lessons which keep students 

interested in understanding concepts. WordWall presents itself as an educational platform 

which offers interactive learning resources while providing assessment features (Al-Qonita et 

al., 2022); Noor et al. (2023); Launin et al., 2022). Through WordWall teachers develop 

learning environments that combine effective instruction approaches with high-quality content 

teaching methods (Triyani et al., 2024).  Educational professionals can access numerous 

templates to create games which they can distribute through WhatsApp links and Google 

Classroom in addition to email connections. The PDF printing option within the application 

grants students who face reduced internet availability a valuable solution (Rinov et al., 2023). 

The classroom implementation of WordWall produces an interactive and engaging learning 

space which improves student mathematics experiences. The figure below shows how 

WordWall looks and functions (Figure 1). 

Figure 1 demonstrates the functionality of Wordwall that enables learners to interact 

with Match Up, Quiz and Random Wheel features through drag and drop and timed questions 

and wheel-based displays. The program includes two activities: Missing Word creates blanks 

for users to place correct responses while Group Sort demands sorting of items into specified 

categories. The Matching Pairs activity requires learners to match answers with their 

corresponding questions or images and Unjumble tasks them to correctly arrange words and 

sentences (Salsabila & Tsurayya, 2024).  

Learning effectiveness gets improved through the numerous interactive components of 

Wordwall. Learning experiences in Wordwall include Random Cards which picks answers 

from shuffled decks and Find the Match that requires players to select correct answers while 

Open the Box lets students make choices from revealed boxes (Salsabila & Tsurayya, 2024). 

The platform provides three interactive activities through Wordwall including Anagram for 

word reformation and Labeled Diagram for subject identification followed by Gameshow Quiz 

for timed questions. Games like Whac-a-mole and True or False together with Balloon Pop, 

Maze Chase and Airplane represent a collection of visually interesting games that let learners 

interact with mathematical content (Salsabila & Tsurayya, 2024). The designed features 

improve student comprehension alongside promotion of long-term information retention thus 

creating a more active and productive learning environment in elementary schools.  

Current research confirms Wordwall enables better mathematical understanding among 

elementary school students. For example Azizah (2023) found that visual-spatial abilities 

demonstrated exceptional improvement through Wordwall particularly when it came to 

geometry instruction. Similarly, Asmadi (2022) highlighted how Wordwall functions as a 

platform which helps students develop better critical thinking abilities alongside enhanced 

mathematical understanding. Research conducted by Akbar (2023) demonstrated how 

Wordwall increases math motivation and student interest and Sarwendah (2023) established 
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that the tool enhances learning activity collaboration among students. Through a prolonged 

investigation Nafia (2021) verified the effectiveness of Wordwall as an instrument for fostering 

ongoing development in mathematical comprehension thus demonstrating the extensive 

benefits of this platform for elementary education. The research outcomes match those obtained 

by Nurhayati & Gunawan (2022) who validated that mathematical representation skills 

enhance through the use of Desmos graphing calculators. The research presented by Lubis and 

Nuriadin (2022) showed Wordwall serves as a positive influence on educational success 

through its ability to help students maintain classroom material better and enhance their interest 

in mathematics. Students achieve higher concept retrieval rates together with improved 

learning motivation when Rachmawati et al. (2020) integrate generative learning models with 

Wordwall media. 

The research by Elhefni et al. (2023) established that Wordwall learning media led to 

substantial changes in students' achievement results throughout Indonesian language education. 

Darma et al. (2023) studied word mastery outcomes among SMPN seventh-grade students 

using Wordwall platform and confirmed better vocabulary results among students who utilized 

Wordwall rather than their counterparts who received no Wordwall instruction. The study by 

Muflikhah and Kamal (2024) evaluated how Wordwall functions as a mathematics evaluation 

instrument in Madrasah Ibtidaiyah. Their findings indicated that students showed a high level 

of enthusiasm for using Wordwall for assessments, with an enthusiasm rate of 81.4%. 

Furthermore, Wordwall proved to be effective for mathematics assessment, achieving an N-

gain value of 0.33, which is categorized as medium, and a hypothesis test value of 0.000 < 

0.05, indicating a significant difference between pretest and posttest results. 

 
Figure 1: Features of WordWall Media 

Research by Fernando et al. (2024) confirmed these findings by studying enhancement 

of students' mathematical problem-solving abilities using Wordwall-assisted problem-based 

learning. The researchers obtained positive results demonstrating improved problem-solving 

abilities between pretests and posttests specifically in the experimental group of grade III 

elementary students. Sitepu and Pulungan (2024) investigated the impact Wordwall media 

delivers to arithmetic operations when used in classrooms. Students in the fifth grade 

demonstrated significant improvements on their multiplication tests after using Wordwall 

according to the research results. The potential of WordWall to improve mathematics learning 

among elementary students stands established through existing research while its application 

in Kwara State, Nigeria requires additional investigation. The absence of local studies about 
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this subject leaves researchers and teachers uncertain about WordWall's complete influence on 

elementary mathematics teaching. This research strives to fulfill the identified gap in 

knowledge by studying what effect WordWall media has on Basic Three students' 

mathematical achievement in Kwara State. Research Question: What is the difference in the 

pretest and posttest achievement in mathematics. Research Hypothesis: (1) There is no 

statistical significant main effect of word wall on pupils achievement in mathematics; (2) There 

is no statistical significant interaction effect of word wall and gender on pupils achievement in  

mathematics. 

Methods 

The study employed a pre-experimental research design, specifically a one-group pre-test and 

post-test method. This approach was selected to assess the impact of WordWall media on 

students' mathematics performance within a single class. The chosen class first took a pre- test, 

then received instruction using WordWall media during the teaching process, and finally 

completed a post-test. 
Research Framework  

Basic three class (Pretest) 

Class teaching with treatment (word wall media)  

Basic three class (Posttest) 

Variables  

Independent Variables (word wall media)  

Dependents Variables (Pupils Achievement in Mathematics)   

Moderating Variable (Gender) 

The study involved all Basic Three pupils in Ifelodun Local Government Area, from 

which a single class of 47 pupils was randomly chosen as the sample. Two tools were used for 

data collection: the Word Wall Media Instructional Guide (WWMIG) and the Mathematics 

Achievement Test (MAT). The questions for the MAT were based on the scheme of work and 

the recommended textbooks for the class. The study instruments underwent assessment by two 

member lecturers from the education department at University of Ilorin accompanied by one 

mathematics teacher. Ten new pupils who were not included in the initial sample received the 

MAT twice with a delay of two weeks between tests in order to determine test reliability. The 

researchers applied Pearson Product Moment Correlation analysis to obtain a reliability 

coefficient of 0.75 for the collected data. The evaluation was carried out with SPSS while 

inferential statistics through Analysis of Covariance (ANCOVA) at a 0.05 significance level 

tested the research hypotheses.  

Results  

One research questions was generated, and was answered with the use of mean. The results 

were presented in the table below 

Research Question: What is the difference in the pretest and posttest achievement in 

mathematics? 
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Table 1. Mean Value of the Difference in the Pretest and Posttest  

Achievement in Mathematics 

Class Mean 

Pretest 41.51 

Post test 50.48 

Table 1 demonstrates the mathematics achievement mean scores of pupils collected 

before utilizing word wall media. The pupil's mathematics achievement showed a mean value 

of 41.51 according to the table while the same table presented the post-word wall media 

achievement mean (50.48). The data shows that pupil mathematics achievement reached 50.48 

points after they utilized word wall media. The posttest mean value of 50.48 measured above 

the pretest mean of 41.51 by 8.97 indicating that word wall media has had a positive impact. 

Research Hypothesis One: There is no statistical significant main effect of word wall on 

pupils achievement in mathematics 

Table 2. Summary of ANCOVA on statistical significant main effect of word wall on pupils 

achievement in mathematics 

Source 
Type III Sum of 

Squares 
Df 

Mean 

Square 
F Sig. Remark 

Corrected Model 1683.048a 1 1683.048 6.054 .016  

Intercept 177744.000 1 177744.0 639.340 .000  

Group 1683.048 1 1683.048 6.054 .016 Significant 

Error 22796.952 82 278.012    

Total 202224.000 84     

Corrected Total 24480.000 83     

a. R Squared = .069 (Adjusted R Squared = .057)  

Table 2 summarizes the ANCOVA results, showing a significant main effect of Word 

Wall on students' performance in mathematics. The F-value of 6.054 is significant at 0.05 level. 

As a result, the null hypothesis which claims that there is no significant main effect of Word 

Wall on students' mathematics achievement was rejected, since the p-value (p = .016) is below 

0.05. This suggests a meaningful impact of WordWall on students' mathematics achievement. 

Research Hypothesis Two: There is no statistical significant interaction effect of word wall 

and gender on pupil’s achievement in mathematics 

Table 2: Summary of ANCOVA on statistical significant interaction effect of word wall and 

gender on pupil’s achievement in mathematics 

Source 
Type III Sum of 

Squares 
Df 

Mean 

Square 
F Sig. Remark 

Corrected Model 2184.607a 3 728.202 2.613 .057  

Intercept 168259.664 1 168259.7 603.747 .000 Not 

Significa

nt 

Group 1799.895 1 1799.895 6.458 .013 

Gender 373.998 1 373.998 1.342 .250 

Group * Gender 127.562 1 127.562 .458 .501 

Error 22295.393 80 278.692    

Total 202224.000 84     

Corrected Total 24480.000 83     

a. R Squared = .089 (Adjusted R Squared = .055)  
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Table 3 shows summary of ANCOVA on statistical significant interaction effect of 

word wall and gender on pupils achievement in mathematics. The F score of .458 does not 

reach statistical significance during a .05 significant level assessment. The research retained its 

initial hypothesis which predicted no statistical significance between word wall media use and 

gender when measuring mathematics learning outcomes because the p-value (p= .501 >0.05) 

exceeded the significant threshold. 

Discussion  

The study explored how Word Wall media impacts the mathematics achievement of Basic 

Three pupils in Ifelodun Local Government Area, Kwara State, Nigeria. Table 1 shows the 

average scores of pupils’ mathematics achievement before and after the introduction of Word 

Wall media. The pre-test average score was 41.51, while the post-test average score increased 

to 50.48, indicating a difference of 8.97 points. This improvement suggests that Word Wall 

media had a positive effect on the pupils’ mathematics achievement. These results are 

consistent with previous research. For example, Fernando et al. (2024) found a significant 

positive change in pre-test and post-test mathematics problem-solving skills, which they 

attributed to the use of Word Wall-assisted problem-solving learning among Grade Three 

pupils. Likewise, Muflikhah and Kamal (2024) observed a notable enhancement in 

mathematics performance when Word Wall media was used to teach Madrasah Ibtidayah 

learners. Additionally, Sakkir et al. (2023) determined that the digital Word Wall game 

significantly improved students’ vocabulary skills, as shown by the mean difference between 

pre-test and post-test scores. Together, these studies reinforce the effectiveness of Word Wall 

media as a teaching resource. 

A 6.054 F-value achieved statistical significance at a 0.05 level according to the study 

which was shown in Table 2. Research data supported the rejection of the null hypothesis that 

claimed no significant main effect between Word Wall media and student mathematics 

achievement because the calculated p-value (p = .016) was less than 0.05. The results prove 

that Word Wall media positively impact students' mathematics achievement levels statistically. 

The effectiveness of Word Wall media demonstrates better results in helping students develop 

their visual abilities as well as master mathematical terminology.  

The research by Sitepu and Pulungan (2024) proved Word Wall media helped fifth-

grade students improve both multiplication operations and counting techniques in mathematics 

effectively. Sawitri et al. (2019) established that seventh-grade students demonstrated writing 

achievements which were directly related to Word Wall media usage through statistical 

analysis. The positive effects of Word Wall learning media on Indonesian foundation school 

results match Elhefni et al. (2023) published findings. The research findings of Darma et al. 

(2023) proved that Word Wall media boosted seventh-grade students' academic results in 

classroom instruction sessions. The combination of studies validates Word Wall media as an 

effective tool to enhance learning results in multiple educational environments. Research 

results indicate that the F-value (0.458) fails to reach statistical significance for a 0.05 level 

test. The research findings support the null hypothesis that Word Wall media and gender do 

not produce a statistically significant effect on mathematics achievement because the reported 

p-value (p = 0.501) exceeds 0.05. The visual appeal of Word Wall media leads to equal 

academic achievement growth among male and female students during instructional moments. 
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Results from Sulyman and Babalola (2023) demonstrate similar outcomes to their research on 

how classroom wall designs affect pupil significantly improved students’ vocabulary skills, as 

shown by the mean difference between pre-test and post-test scores. Together, these studies 

reinforce the effectiveness of Word Wall media as a teaching resource achievement because 

students from both genders performed similarly when exposed to these designs. The study by 

Suryana (2017) produced different results regarding Word Wall teaching media effectiveness 

and gender influence on student achievement. Suryana reported that Word Wall media 

enhanced learning outcomes however male students improved more substantially than their 

female counterparts did. 

Conclusion  

Research results demonstrate that Word Wall media led to substantial enhancement of Basic 

Three pupils' mathematical success within Ifelodun Local Government Area of Kwara State 

Nigeria. The data show that Word Wall media produces equal effectiveness for both male and 

female pupils when it comes to their achievement in mathematics. The research findings led to 

the following recommendations. 

1. Government and stakeholders should provide training and materials for teacher to 

enable easy adoption of word wall media in classes 

2. Teachers training should be done to enable them design and utilize word wall media 

that are appealing to both gender. 
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