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Abstract. The study compared students' reading comprehension and English
vocabulary before and after instruction using two different instructional
strategies: the original semantic mapping strategy and the semantic mapping
strategy in conjunction with collaborative learning. The study involved two
groups, one serving as the experimental group and the other as the control group,
and employed a quasi-experimental methodology that involved non-equivalent
control groups. During the first semester of the 2022 academic year, 50 Bidikmisi
students from Sriwijaya's State Polytechnic participated in the study. A non-
random process was used to divide them into experimental and control groups.
Semantic mapping and group learning were used by the experimental group to
examine vocabulary and reading comprehension. The control group was
instructed in vocabulary and reading comprehension using the original semantic
mapping strategy. Before the study began, both groups took a pre-test in
vocabulary and reading comprehension to make sure they were similar in terms
of their abilities and that they met the requirements of a normal distribution. The
same test was administered to both groups at the end of the experiment to
compare the effects of the two strategies on the vocabulary and reading
comprehension skills of the Bidikmisi students: the original semantic mapping
strategy and the semantic mapping strategy combined with collaborative
learning. The findings indicated that the experimental group demonstrated
enhancements in both vocabulary acquisition and reading comprehension when
compared to the control group. Therefore, cooperative learning and semantic
mapping be considered as effective techniques for teaching vocabulary and
enhancing reading comprehension among EFL students.

Keywords: Reading Comprehension Strategy, Semantic Mapping Strategy, Social
Constructivism Learning Approach, Vocabulary Learning Strategy.
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1 Introduction

In order to learn a new language, vocabulary is crucial. New vocabulary helps students
use a language more effectively, so the more words they learn, the better their
language skills will be. Because of the fact that there may not be many
opportunities to use English in daily life, reading English texts is one of the
primary ways that EFL students learn English vocabulary. Numerous studies
have demonstrated that reading helps students learn more words because written
texts have a greater linguistic variety than spoken texts [1][2][3]. Successful
reading comprehension is positively correlated with vocabulary knowledge
[4][5]. The consensus among most education theorists and researchers is that a
connection exists between one's vocabulary knowledge and their reading
comprehension skills, as evidenced by numerous studies [6][7][8][9]. In
addition to providing students with vocabulary and reading comprehension in
context, simultaneously learning vocabulary and reading has been proposed as
a 'pedagogically efficient' approach [10][11].

The above statements are contrary to the facts. Teaching vocabulary and reading
comprehension taking place in English classrooms today are still segregated. This
segregated-skill approach failed to create authentic communication skills as the skills
stand in parallel threads that do not touch, support, or interact with each other [12].
When the skills are not taught together, the teaching learning process will not be
meaningful because it is the language that is the focus, not the communication [12].
Segregated skill teaching is not meaningful [13][14]. It is therefore important to
evaluate the separation of vocabulary and reading comprehension instruction.

To improve students’ vocabulary abilities and students’ reading comprehension
skill, many researchers may use semantic mapping strategy to help students learn,
remember, and comprehend [15][16][17]. Unfortunately, when researchers conducted
research, they believe that English skills should be taught per skill base the idea on
focusing the teaching [18][19]. The researchers’ reason why teaching language skills
in their research has to be segregated is to make their students stay focused and practice
the strategies that they have just learned [18][20]. No wonder where one skill is
emphasized in the classroom, the teacher will also emphasize that students should use
those strategies that can also be used in other areas.

A competent teacher knows the importance of integrating language skills [18]. By
integrating reading skill with vocabulary instruction, it becomes more engaging,
motivating, and effective for students. There will certainly be no boring, repetitive
English classes since each meeting has a different setting [21]. Integrated instructions
can make the students reach their learning objective [18]. In short, students can achieve
their learning objectives through integrated instruction that fosters meaningful
communication.

In integrating learning vocabulary and reading comprehension strategy,
heterogeneous grouping in the classroom whereby diverse students are placed in the
same classrooms may put the teachers of English in pedagogical difficulties [22][23].
Students tend to split themselves in the groups of the same level of proficiency. The
fact shows that slow students tend not only to feel reluctant to express their thoughts
and avoid class participation and the proficient students respond negatively to the
material as their knowledge have been more advanced than their classroom-mates
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[24][25]. The heterogeneity of English classes is a major concern for English teachers.
It is difficult to focus on the target student in heterogeneous classes. Putting too much
emphasis on slow students may turn their fast counterparts into bored learners. It
happens because they can complete tasks earlier, they do not have to wait until the next
activity. Conversely, if teachers place more emphasis on the faster students, the slower
students will feel demotivated and confused since they cannot keep up with the class
materials [23].

As a means of overcoming the above issues, according to the researchers, in order
to teach vocabulary and reading comprehension, teachers must use collaborative
learning that is integrated into a semantic mapping strategy. which requires students to
interact and work together in groups that have a small size, made up to four-members
of different level of knowledge [26][27]. Through group collaborative learning
integrated with semantic strategy, students can construct a deeper understanding and
reach a consensus [28][29]. Research has demonstrated that diversity affects the quality
of learning in groups. A heterogeneous group may perform better than a homogeneous
one [30][31]. Some research revealed that groups with a variety of students are more
creative and innovative than groups with students who are all the same. This may be
especially true when it comes to learning[32][33].

In this study, the effectiveness of collaborative learning and a semantic mapping
strategy in helping Bidikmisi students increase their vocabulary and reading
comprehension is being investigated. The main objective of this study is to evaluate
how collaborative learning and semantic mapping impact the experimental group by
comparing it to the control group, which will only receive instruction in vocabulary and
reading comprehension using the original semantic mapping method.

The aim of this study was to examine the following hypotheses:

Hypotheses: The goal of this study was to determine whether there were any
statistically significant differences between second-semester Bidikmisi students who
received vocabulary and reading comprehension instruction using the original semantic
mapping strategy and those who received that instruction while also utilizing
collaborative learning strategies. The following null and alternative hypotheses were
as a result put forth.

HO: Results from vocabulary and reading comprehension achievement tests show
no significant differences between Bidikmisi students who received semantic mapping
instruction coupled with collaborative learning and those who received instruction
using the original semantic mapping strategy.

HI1: Results from vocabulary and reading comprehension achievement tests show
an obvious difference between Bidikmisi students who received semantic mapping
instruction coupled with collaborative learning and those who received instruction
using the original semantic mapping strategy.

2 METHOD

2.1  Participants

The location of Politeknik Negeri Sriwijaya is at the following address: Jl. Srijaya
Negara, Bukit Lama, Kec. Ilir Barat I, Kota Palembang, Sumatera Selatan 30128. This
research was conducted from 7th May 2022 to 19th August 2022 in the academic year
2021/2022.
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All second semester Bidikmisi students at Politeknik Negeri Sriwijaya in
Palembang served as the study's target population. The total population of this research
was 50 students. There were 31 females and 19 males.

This study employed Purposive sampling. The classes 2A and 2B were used to
select the study's sample. Class 2B was designated as the control group and received
instruction using the original semantic mapping strategy. Class 2A served as an
experimental class and used a semantic mapping strategy combined with collaborative
learning. None of the students had prior knowledge of the semantic mapping strategy.

2.2 Instrumentation

The assessments employed by the researchers before and after the study consisted of
reading comprehension and vocabulary tests. By contrasting the value of the r table and
the r value from the Pearson Correlation Product-Moment, the test results were used to
analyze the validity of the items test. Cronbach's alpha values of 0.822 and 0.699 then
showed that they were trustworthy to use. For each test, there were 40 multiple-choice
questions.

2.3 Procedure

One experimental group (the semantic mapping integrated with collaborative learning)
and one control group (the original semantic mapping strategy) were studied. After that,
each participant took a pre-test to gauge their reading comprehension and vocabulary
knowledge before the first week of instruction. The purpose of the tests was to assess
the reading comprehension and vocabulary of the participants.

The primary research phase began after the pre-test, and one experimental group
received instructions utilizing a semantic mapping strategy coupled with collaborative
learning. In the control group, students were taught using the original semantic mapping
strategy. Both study groups received instruction once a week, totaling 14 weeks of
instruction.

At the conclusion of the study, both study groups underwent a post-test to evaluate
the effectiveness of the collaborative learning-integrated semantic mapping strategy
and to compare it with the original semantic mapping strategy in terms of achieving
proficiency in vocabulary and reading comprehension. The post-test for both
vocabulary and reading comprehension maintained an identical format to the pre-test,
comprising 40 multiple-choice questions for each assessment. The obtained scores were
statistically examined after data collection.

The data in this quantitative study was also descriptively analyzed by the researchers.
The fundamental characteristics of the data in the study are described using descriptive
statistics. The sample must be able to satisfy specific assumptions based on the data
analysis techniques used in order to generalize the research findings based on the
sample size. The normality and homogeneity tests must be run in order to satisfy
specific presumptions in parametric tests. The Shapiro-Wilk test is employed to
ascertain if continuous data exhibits a normal distribution. If sample comprises fewer
than 50 participants, it is advisable to consider utilizing the Shapiro-Wilk test for this
purpose [34]. The null hypothesis is embraced, and it is assumed that the data follows
a normal distribution when the p-value is greater than 0.05.

To determine whether the variances in different samples are equal, Levene test is
applied. The data from the experimental and control groups are said to be homogeneous
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if the significant level (Sig.) based on mean is greater than = 0.05. Even though the data
variance is not homogenous, the independent sample t-test can still be applied.

2.4  Design

One group was assigned the role of the experimental group, while the other was
designated as the control group. The research employed a quasi-experimental design,
with one group serving as the experimental group and the other as the control group,
and they differed in their characteristics. Collaborative learning and semantic mapping
techniques were employed for instructing vocabulary and reading comprehension to the
experimental group, while the control group received instruction using the original
semantic mapping method for vocabulary and reading comprehension. The dependent
variables in this study were the participants' scores in vocabulary and reading
comprehension.

3 Results and Discussion

3.1 Results

This section provides an overview of the primary outcomes derived from the present
study in accordance with the research questions. Statistical analyses were conducted to
address the research questions posed in the study.

SPSS 25 was employed to analyze the data before the treatment phase, specifically
to identify the highest and lowest pre-test scores. The experimental group had a
minimum pre-test score of 33.00 and a maximum score of 63.00. 58.00 was the lowest
post-test score, and 90.00 was the highest. The pre-test scores ranged from 33.00 to
60.00 for the control group. The lowest and highest scores on the post-test were 50.00
and 78.00, respectively.

This indicates that, on the whole, the post-test scores are greater than the pre-test
scores, both at the maximum and minimum levels. It means that combining the
semantic mapping strategy with the social constructivism learning theory makes it more
effective at raising students' vocabulary levels.

Table 1. Descriptive statistics of students’ performance on vocabulary tests

N Minimum  Maximum Mean Std. Deviation
Pretest of Experiment 24 33 63 49.08 7.083
Posttest of Experiment 24 58 90 76.00 10.061
Pretest of Control 26 33 60 49.19 6.870
Posttest of Control 26 50 78 65.54 8.425

Statistical Program for Social Sciences (SPSS), version 25, is used to first verify the
normality of the pre-test data. Table 2 reveals that the p-values obtained from the
Shapiro and Kolmogorov tests for both the experimental and control groups are above
0.05, signifying that the data conforms to a normal distribution. For parametric
statistical analysis, the two main requirements for research data are that they be
normally distributed and homogeneous. The researchers conducted assessments for
normal distribution and uniformity to determine whether the data in both the
experimental and control groups were evenly distributed and showed homogeneity.
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Table 2. Tests of normality

Shapiro-Wilk

Classes Statistic df Sig.
Students 'Vocabulary ~ Pretest of Experimental Class 953 24 312
Scores Posttest of Experimental Class 931 24 .100
Pretest of Control Class 950 26 227
Posttest of Control Class .943 26 .163

*_This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Pre- and post-tests in the experimental class had sig-values of.312 and.100,
respectively, as shown in Table 2. The sig-values for the control group are.227 and
.163, respectively. The normality assumptions are met because the significance values
exceed 0.05. To ensure a consistent comparison of each student's vocabulary between
the experimental and control groups following the normality test, this study employed
Levene's test. The results of the homogeneity test for the experimental and control
groups are presented in Table 3.

Table 3. Levene's test for homogeneity test

Levene Statistic  dfl df2 Sig.

Vocabulary Mean 2.066 1 48 157
Scores Median 1.582 1 48 215
Median and with adjusted df 1.582 1 47.579 215

Trimmed mean 1.991 1 48 165

As shown by Table 3, the Based on Mean was 2.066. Because sig.
was 2.066 =2 0.05, the variants in each group are similar or
homogeneous. Consequently, students who employed the
original semantic mapping strategy (control group) and those
who used the semantic mapping strategy along with the social
constructivism learning theory (experimental group)
exhibited vocabulary scores that were homogenous or
comparable.

The statistical data analysis used to compare the effects of the semantic mapping
strategy, the social constructivism learning theory, and the original mapping strategy
on vocabulary acquisition during both the pre-test and post-test phases is presented in
Tables 4 and 5. The statistical data analysis used to compare the effects of the semantic
mapping strategy, the social constructivism learning theory, and the original mapping

strategy on vocabulary acquisition during both the pre-test and post-test phases is
presented in Tables 4 and 5.

The table shows that statistically vocabulary proficiency between the two
participant groups had no significant difference (p=0.956). It indicates that significant
difference did not take place between the two study groups' vocabulary proficiency
levels prior to the intervention. The two study groups were given a posttest to assess
how well the participants performed in terms of semantic mapping. In order to fully
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compare the two study participant groups, another independent samples t-test was
conducted.

Table 4. Independent samples test of pre-test vocabulary

Scores
Equal variances Equal variances
assumed not assumed

Levene's Test for F .032

Equality of Sig. .859

Variances

t-test for Equality t -.055 -.055

of Means df 48 47.404
Sig. (2-tailed) 956 956
Mean Difference -.109 -.109
Std. Error Difference 1.974 1.976
95% Confidence Interval of the Lower -4.078 -4.084
Difference Upper 3.860 3.866

Table 5. Independent samples test of post-test vocabulary

Scores
Equal variances Equal variances
assumed not assumed

Levene's Test for F 2.066

Equality of Sig. 157

Variances

t-test for Equality t 3.998 3.969

of Means df 48 45.048
Sig. (2-tailed) .000 .000
Mean Difference 10.462 10.462
Std. Error Difference 2.617 2.636
95% Confidence Interval of the Lower 5.200 5.153
Difference Upper 15.723 15.770

The combination of the semantic mapping strategy and cooperative learning yielded
better results in vocabulary acquisition compared to the original mapping strategy, as
illustrated in Table 5. In other words, students who were taught vocabulary using the
semantic mapping strategy in conjunction with group learning did so in a statistically
significant way (p=0.000). The  study's
findings show that, in terms of vocabulary learning, students of the semantic mapping
strategy combined with collaborative learning outperformed those who used the
original semantic mapping strategy; in fact, the experimental group exhibited
enhancement in the posttest when applying the collaborative learning strategy in
conjunction with the semantic mapping strategy. The study's research question has
been effectively addressed. Based on the descriptive statistics related to the mean scores
on the pre-test for both the experimental and control groups, it is evident that the two
groups exhibited almost identical performance levels before the intervention sessions.
In Table 6, it is evident that the experimental group had an average score of 61.19, with
a standard deviation of 4.964, whereas the control group had a mean score of 60.08 and
a standard deviation of 5.956. However, when examining the post-test mean scores
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presented in Table 6, it's noticeable that the experimental group's mean score
significantly increased to 77.04, accompanied by a standard deviation of 6.785. In
contrast, the control group's post-test mean score was 68.88, with a standard deviation
of 5.551, showing a less substantial improvement.

Table 6. Descriptive statistics of students’ performance on reading comprehension tests

N Range Minimum Maximum Mean  Std. Deviation

Pretest experiment 26 17 53 70 61.19 4.964
Posttest experiment 26 25 63 88 77.04 6.785
Pretest control 24 20 50 70 60.08 5.956
Posttest control 24 22 58 80 68.88 5.551

Table 7. Tests of normality of reading comprehension
Shapiro-Wilk

Classes Statistic df Sig.
Reading Scores  Pretest of Experiment Class .948 26 210
Posttest of Experiment Class .943 26 .156
Pretest of Control Class .943 24 192
Posttest of Control Class .968 24 .606

*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction

The assessments were examined to determine if they conformed to a normal
distribution through a normality test. Through SPSS 25 for Windows, the Kolmogorov-
Smirnov formula was used for the analysis. At 0.05, the significance level was
established. When the significance level was higher than 5% or 0.05 (i.e., > 0.05), it
indicated that the data was displayed in a normal distribution.

Table 7 shows that the significance level for the pre-test in the experimental group
is 0.210, and in the control group, it is 0.192. For the post-test, the experimental group
has a significance level of 0.156, while the control group has a significance level of
0.606. The normality assumptions are satisfied since the sig-values are greater than
0.05.

To assess if two populations shared a similar distribution, a homogeneity test was
carried out, assuming that the data followed a normal distribution. Upon analyzing the
mean values presented in the table below, it was found that the significance level for
the post-test in both the experimental and control groups was calculated as 0.412. If the
value (p) > significant (=0,05), the sample was homogeneous, and the pre-test result
was.412>.05, the data was homogeneous and valid, according to the criteria for
accepting or rejecting the homogeneity test. It also suggests that the students' levels of
reading comprehension were comparable.

Table 8. Test of homogeneity of variance of reading comprehension

Levene Statistic  dfl df2 Sig.

Reading Mean .683 1 48 412
Scores Median 552 1 48 461
Median and with adjusted df .552 1 45.067 461

Trimmed mean .700 1 48 407
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After confirming that the data exhibited both normal distribution and homogeneity,
an independent sample t-test was conducted using the pre-test data. As indicated in
Table 9, there was no statistically significant difference in the success rates between the
groups (p > 0.05). The study was trustworthy because the levels of participants were
comparable, making the study reliable.

Table 9. Independent samples test of pre-test reading comprehension
Pre-test Reading Comprehension
Equal variances  Equal variances

assumed not assumed

Levene's Test for F 733

Equality of Sig. .396

Variances

t-test for Equality t 17 712

of Means df 48 44.950
Sig. (2-tailed) AT7 480
Mean Difference 1.109 1.109
Std. Error Difference 1.546 1.557

95% Confidence Interval of the Lower -2.000 -2.028

Difference Upper 4.218 4.246

Table 10. Independent samples test of post-test reading comprehension
Post-test Reading Comprehension
Equal variances  Equal variances

assumed not assumed

Levene's Test for F .683

Equality of Sig. 412

Variances

t-test for Equality  t 4.633 4.671

of Means df 48 47.342
Sig. (2-tailed) .000 .000
Mean Difference 8.163 8.163
Std. Error Difference 1.762 1.748
95% Confidence Interval of the Lower 4.621 4.648
Difference Upper 11.706 11.679

Looking at the results from the pre-test outcomes of both the experimental and
control groups in Table 9, a two-tailed significance (sig) value of 0.477 was computed.
This led to the conclusion that both the experimental and control groups possessed
similar capabilities since both had significance values greater than 0.05. A
post-test measuring reading comprehension using independent sample t-tests is
presented in Table 10. The t-test's asymptotic significance (Asymp. Sig) was found to
be 0.000, which is smaller than 0.05. This indicates that there was a significant
improvement in reading comprehension skills between the pre-test and post-test results.
Additionally, the computed t-value (ton) was 4.633, with 48 degrees of freedom.
Comparatively, the critical t-value (tuic) at the 0.05 significance level, with 48 degrees
of freedom, was 1.677. Importantly, the calculated top: value (4.633) was higher than
the teie value (1.677), providing strong evidence that reading comprehension
achievement significantly improved between the pre- and post-test results.
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3.2 Discussion

Results of analyses indicate that combining the semantic mapping strategy with group
learning effectively enhances students' vocabulary and reading comprehension. This
conclusion is supported by comparing the scores of the experimental group before and
after the intervention. More precisely, students in the experimental group showed
significant improvements, with their vocabulary and reading comprehension
achievement scores increasing by 26.92 and 15.85 points, respectively. In comparison,
the control group's scores increased by 16.35 points in vocabulary and 8.8 points in
reading comprehension. Moreover, the results of an independent samples t-test
conducted with SPSS 25 suggest that students who are taught using a combination of
collaborative learning and semantic mapping exhibit superior performance in
vocabulary and reading comprehension compared to students who receive instruction
without these elements of social constructivism and semantic mapping. These findings
of the study concluded that that collaborative learning used in vocabulary and reading
comprehension strategy is able to inculcate the inferential thinking among students,
thus heightened their vocabulary and comprehension performance [35][36].

As students actively participate in creating connections with lecturers and
classmates through semantic mapping and collaborative learning, their social skills can
also be enhanced [37][38]. Therefore, using semantic mapping in conjunction with
collaborative learning can be very helpful for improving not only reading
comprehension but also other cognitive and social skills as well as learning new words.

4 Conclusion

The use of a semantic mapping strategy in both classes increased students' vocabulary
and reading comprehension. Students' pre-test to post-test scores improved whether
they used the semantic mapping strategy combined with collaborative learning or the
standard semantic mapping strategy. However, students who used semantic mapping
integrated with collaborative learning showed better results. Within their group and in
collaboration with experts, they engage in discussions, share insights, and collectively
respond, contributing to an active learning process. Consequently, this collaborative
learning has led to enhancements in the students' understanding of vocabulary and
reading. Researchers found some implications in the study for both students and
lecturers, especially for those lecturers who still think that language teaching should
center on the learner. It would be more interesting and meaningful for students to learn
vocabulary and reading comprehension using semantic mapping strategies integrated
with collaborative learning. The reason for this is that it eliminates the tedious and
boring process. Semantic mapping combined with collaborative learning can be a
valuable alternative to learning vocabulary and reading comprehension.
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