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Abstract—This study focuses on a technological tool known as the Mobile-
assisted Mind Mapping Technique (MAMMAT). This tool was designed and 
developed as a mobile application to deliver essential course contents employing 
online mind mapping to support argumentative writing skill performance. The 
primary purpose of this study was to determine the effects of MAMMAT on 
English as a Second Language (ESL) university students in Malaysia. The 
participants of this study were 45 ESL university students from two lecture 
groups at a public university campus in Malaysia. The study employed a quasi-
experimental research design. The experimental group was taught with the 
MAMMAT while the control group was taught using the conventional method. 
The pre-test and post-test scores were analyzed through the analysis of covariance 
(ANCOVA). Based on the ANCOVA results, the mean score of post-tests for the 
MAMMAT on the experimental group was higher than the mean of post-tests on 
the control group in terms of argumentative writing performance. Therefore, the 
MAMMAT was found to be effective in enhancing the argumentative writing 
performance of ESL university students. MAMMAT supports and enhances ESL 
university students’ argumentative writing skills performance through innovative 
use of mobile technology, and this technique shows potential not just for second 
language learners of English in Malaysia but in other countries as well. 
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1 Introduction 

Mobile devices offer exceptional features and develop a new trend of teaching and 
learning [1]. Mobile learning is mainly about e-learning which uses mobile devices to 
transform learning environments in positive ways. Hence, Mobile-Assisted Language 
Learning (MALL) has come into being as a new multidisciplinary field of educational 
technology. MALL has increased its popularity among students and educators due to 
the widespread use of various mobile technologies to enhance learning. Previous 
studies have shown that 98.75% of students have access to ‘smartphones’ [2]. As a 
result, many now prefer to use mobile devices than traditional desktop computers for 
their daily online tasks, including for teaching and learning [3]. MAMMAT or the 
Mobile-Assisted Mind Mapping Technique is a supportive teaching and learning 
platform which delivers essential course contents using online mind mapping to 
improve argumentative writing skill performance. This mobile-based technological tool 
is a supportive learning platform which contains some essential components of learning 
course contents and innovative technique using online mind mapping in improving 
argumentative writing skill performance for ESL university students. This tool is to 
assist ESL university students to brainstorm ideas, provide reasons and give evidence 
in their argumentative writing process, to help students to construct arguments and 
reasoning ability for argumentative writing skill and, to develop critical thinking skills 
and improve critical thinking ability. In addition, several studies have shown how 
mobile applications can impart online mind mapping technique to diploma students and 
to other students in other Malaysian higher educational institutions (HEIs) [4]. 

Existing techniques to teach the skill of writing lacked technology to enhance 
argumentative writing performance [5]. Without a doubt, online mind mapping through 
mobile learning has great potential in the teaching and learning of writing in ESL 
contexts. In this study, the MAMMAT was designed and developed from the ‘Appy 
Pie’ application maker for the Android software environment. This online platform 
allows teachers and course instructors to build free mobile applications without coding. 
The researchers have been working hard in these past few years to promote mobile-
oriented apps that can enhance the online experiences of students [6]. Indeed, online 
mind mapping techniques show great potential as a tool to help diploma students at 
Malaysian higher educational institutions. This study was designed to determine the 
effects of the MAMMAT on ESL university students’ argumentative writing skill 
performance with the research question: Does the Mobile-assisted Mind Mapping 
Technique (MAMMAT) support ESL university students’ argumentative writing? 

2 Methodology 

The quasi-experimental method was employed to determine the effects of the 
MAMMAT in this study. The pre-test, treatment, and post-test were conducted within 
the limits of ESL university students’ teaching and learning experiences. Quantitative 
data were collected through pre-tests and post-tests, before and after the treatment for 
the control and the experimental group. The sets of pre and post-tests and the lessons 
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for the intervention were examined and scrutinized by two senior English lecturers from 
the site of study (a Malaysian public university) who are also experts in the teaching of 
writing. The participants involved in this study were forty-five ESL university students 
at a public university campus in northern Peninsula Malaysia who took an advanced 
English writing course for diploma level students. The study was carried out during a 
fourteen-week full academic semester at the selected university. The population sample 
for this quasi-experimental design consisted of two groups of university students; the 
control group was made up of 22 students and the experimental group had 23 students. 
The control group received conventional instructions via pen and paper, whereas the 
experimental group was taught using the MAMMAT. Additionally, the control group 
was taught using paper handouts and typical PowerPoint slides, while the experimental 
group received treatment using instructions and practice through the MAMMAT 
mobile application. The students from the control group were trained to create their 
mind maps using pen and paper whilst the students from the experimental group were 
trained to create their mind maps using the mind map mobile application. The students 
practiced the said technique for 4 hours. Then, they practiced writing essays for another 
6 hours. After that, both groups were given four argumentative writing tests as an 
instrument for a pre-test and post-test after the treatment sessions, to compare the mean 
scores of the two groups at the end of the instructional period. The results of the mean 
scores were used to determine the effects of the MAMMAT on argumentative writing 
skills performance. The researchers used descriptive statistics, means and standard 
deviations to analyze the data. The researchers also used covariance analysis 
(ANCOVA) to assess any significant differences in the mean scores of the two groups 
with regard to the argumentative writing output.  

3 Results 

The analysis of data to determine the effectiveness of using the MAMMAT to 
support ESL university students’ argumentative writing skills performance indicated 
that the treatment had positive effects on their writing performance. Table 1 shows the 
descriptive statistics of argumentative writing mean scores in the pre-tests and post-
tests obtained from both groups. Results from the descriptive analysis indicated that the 
mean scores showed a statistically significant difference between the groups. From 
Table 1, the pre-test mean scores of the experimental group were 16.80, 17.72, 17.85 
and 18.15, respectively. These were statistically lower than the pre-test mean scores of 
the control group at 17.20, 18.80 and 18.16 (except for the Test 2 result which was 
higher than the post-test mean score). 
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Table 1.  The Descriptive Analysis of Pre and Post-Tests Results of Argumentative Writing 

Argumentative Writing Test Pre-test Post-test 
 M S.D M S.D 

Control Group (n=22) 
Test 1 17.20 2.14 17.84 2.32 
Test 2 17.20 2.25 17.39 2.06 
Test 3 18.80 2.28 17.07 2.23 
Test 4 18.16 3.14 18.87 1.91 

Experimental Group (n=23) 
Test 1 16.80 1.79 19.67 1.53 
Test 2 17.72 1.30 19.87 1.67 
Test 3 17.85 1.96 20.39 1.30 
Test 4 18.15 1.81 20.46 1.30 

 
The results also indicate that the post-test mean scores of the experimental group at 

19.67, 19.87, 20.39 and 20.46 were statistically higher than the post-test mean scores 
of the control group at 17.84, 17.39, 17.07 and 18.87. The results show that the students 
who used the MAMMAT attained higher marks in their argumentative writing tests 
compared to the students who used the conventional method. Therefore, the results of 
this analysis revealed that the use of the MAMMAT could improve argumentative 
writing performance.  

Table 2 shows the descriptive statistics of writing mean scores in the experimental 
group. The results of the post-test mean scores of the experimental group were 19.67, 
19.87, 20.39 and 20.46; all statistically higher than the pre-test means scores of the 
experimental group at 16.80, 17.72, 17.85 and 18.15. The data suggest that the use of 
the MAMMAT has indeed improved the argumentative writing skills of these 
university students. ANCOVA analysis was also conducted to test the differences in the 
results of the treatment group on the increase of mean written scores for both groups by 
monitoring their argumentative writing’s mean pre-test scores. 

Table 2.  The Descriptive Analysis of Pre-and Post-Test Results of the Experimental Group 

Argumentative Writing Test Pre-test Post-test 
 M S.D M S.D 

Experimental Group (n=23) 
Test 1 16.80 1.79 19.67 1.53 
Test 2 17.72 1.30 19.87 1.67 
Test 3 17.85 1.96 20.39 1.30 
Test 4 18.15 1.81 20.46 1.29 

 
The descriptive analysis results in Table 3 showed that there was a statistically 

significant difference between groups, (p < 0.05). The results showed that by 
controlling pre-test mean scores, the use of the MAMMAT could really improve ESL 
university students’ writing achievement in the post-test.  
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Table 3.  Analysis of Covariance (ANCOVA) Result of Argumentative Writing Test 1 

Source Sum of Squares df Mean square F Sig. 
Pre-test 7.39 1 7.39 1.98 0.16 
Group 40.58 1 40.58 10.88 0.00 
Error 156.61 42 3.73   
Total 16069.00 45    

* p < 0.05 

Trend analysis using the plot method in repeated measures ANCOVA test for both 
tests is shown in Figure 1. Trend analysis of mean comparisons from one pre point to 
post Writing Test 1 shows not much increase in writing mean score for the experimental 
group, as compared to an increase in writing mean score for the control group. 
Nevertheless, the increase in writing mean scores in the control group was more 
significant compared to the experimental group. 

 
Fig. 1. Between-group comparative Argumentative Writing Test 1 means analysis of trend 

The results of the ANCOVA test as shown in Table 4 show that both groups had a 
statistically significant difference (p < 0.05) in Writing Test 2. The results indicate that 
by controlling the pre-test mean scores, the use of the MAMMAT could improve 
writing performance, as seen in the post-test. 
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Table 4.  Analysis of Covariance (ANCOVA) Result of Argumentative Writing Test 2 

Source Sum of Squares df Mean square F Sig. 
Pre-test 9.81 1 7.39 1.98 0.16 
Group 59.96 1 40.58 10.88 0.00 
Error 141.26 42 3.73   
Total 15881.75 45    

* p < 0.05 

Trend analysis employing the plot method in repeated measures ANCOVA test for 
both tests is shown in Figure 2. Trend analysis between the means from the pre to the 
post Writing Test 2 indicate an increase for both groups in writing mean scores from 
pre to post writing mean scores. However, the increase in writing mean scores in the 
experimental group was more significant, which suggests that writing test scores 
improved after the treatment. 

 
Fig. 2. Between-group comparative Argumentative Writing Test 2 means analysis of trend 

Based on the analysis in Table 5, the results of ANCOVA indicate that there was a 
significant difference between groups with p < 0.05. The results illustrate that by 
controlling pre-test mean scores, the use of the MAMMAT could improve writing 
performance in the post-test. 
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Table 5.  Analysis of Covariance (ANCOVA) Result of Argumentative Writing Test 3 

Source Sum of Squares df Mean square F Sig. 
Pre-test 17.16 1 17.16 5.81 0.02 
Group 139.28 1 138.28 47.19 0.00 
Error 123.97 42 2.96   
Total 16113.75 45    

* p < 0.05 

Trend analysis utilizing the plot method in repeated measures ANCOVA test for 
both tests is illustrated in Figure 3. Trend analysis of comparisons between the means 
from the pre to the post Writing Test 3 shows an increase for both groups in writing 
mean scores from pre to post writing mean scores. From the perspective of mean value 
comparisons, both increases in writing mean scores were not too different between the 
two groups. 

 
Fig. 3. Between-group comparative Argumentative Writing Test 3 means analysis of trend 

The findings of ANCOVA as shown in Table 6 show that there is a statistically 
significant difference between groups (p < 0.05). These results show that by controlling 
pre-test mean scores, the use of the MAMMAT could improve writing achievement in 
the post-test. 
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Table 6.  Analysis of Covariance (ANCOVA) Result of Argumentative Writing Test 4 

Source Sum of Squares df Mean square F Sig. 
Pre-test .023 1 0.23 0.009 0.93 
Group 27.72 1 27.72 10.31 0.00 
Error 112.90 42 2.69   
Total 17585.00 45    

* p < 0.05 

Trend analysis with the plot method in repeated measures ANCOVA test for both 
tests (pre-test and post-test) is illustrated in Figure 4. Trend analysis of comparisons 
between the means from the pre to the post Writing Test 4 shows an increase in writing 
mean scores for the experimental group compared to the decline in writing mean scores 
for the control group.  

However, only the experimental group shows a significant increase in writing mean 
score. In addition, the results also indicate that there is a statistically significant 
difference for both groups in their writing mean scores. From the results, it can also be 
concluded that the experimental group had performed far better than the control group, 
overall. 

 
Fig. 4. Between-group comparative Argumentative Writing Test 4 means analysis of trend 
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4 Discussion 

The findings of this study can be summarized as follows. First and foremost, the use 
of the MAMMAT as a mobile application can realistically support ESL university 
students’ argumentative writing skills development. Based on the results of the study, 
the university students who used the MAMMAT performed better in argumentative 
writing tests than students who merely used traditional pen and paper techniques. 
Besides that, there was a significant effect on the experimental group as compared to 
the control group. Novel technological elements in the MAMMAT could enhance the 
students’ writing performance as compared to the control group. The learning contents 
of the MAMMAT helped the students to learn and improve their argumentative writing 
skills. Additionally, the students also developed an interest in mobile learning.  

These findings seem to support previous studies that suggest learning content 
management subsystem are one of the essential components for the mobile learning 
system [7]. Furthermore, it was found that mobile technologies help learners to access 
language learning materials easily [8], and this had a knock-on effect to increase 
interests in language learning. Another study confirms this, as their findings showed 
that the application of mobile technologies in teaching increases student focus, develops 
students’ skills and nurture positive acceptance of mobile learning [9]. Similarly, the 
use of mobile-based technological tools in writing activities has the potential to improve 
actual writing performance. Hence, university instructors need to encourage their 
students to use mobile devices widely and frequently in the teaching and learning 
process. Moreover, the findings indicate that Malaysian university students were active 
and autonomous, and they had positive results towards the use of mobile technology in 
their learning [10]. To this end, it is recommended that mobile learning should start at 
an early age in the Malaysian context. In Greece, for instance, pre-service teachers are 
asked to use mobile devices in teaching natural sciences from kindergarten level. This 
effort resulted in the popularity, acceptance, and wider use of mobile technologies for 
teaching and learning, even for very young students [11, 12]. Hence, further research 
should be more focused on innovative types of interactive technologies [13]. 

5 Conclusion 

This study confirms that the MAMMAT is effective in supporting ESL university 
students’ argumentative writing performance. The tool affords significant contributions 
to enhance the skill of writing for university students in Malaysia. Therefore, university 
instructors must take further efforts to encourage students to use mobile devices to 
support the teaching and learning of writing at this level. In addition, further research 
should be carried out to gain more insights with regards to the reproduction of the 
present study to propel university students’ mobile learning practices into the 21st 
century. 
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