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An engaging learning process will affect learning outcomes
and student activeness during the learning process. The
present study was conducted to investigate the effect of the
combinatory use of Number Head Together and Two Stay Two
Stray learning models on the scores of high school students’
mathematical tests and learning activeness. It was an
experimental-based study with One Group Pre-test Post-test
design. The population of this study was all high school
students in Kendari, with Cluster Random Sampling as the
method to choose the sample. Final test and observation were
used as instruments to collect data. The data were analyzed
using descriptive and inferential statistics with the One-
Sample t-test. Results showed that (1) the combinatory use of
both learning models improved learning outcome by
increasing students’ average test scores from an average score
of 68 (pre-test) to an average of 83 (post-test) with a gain
value of 0.71; (2) the learning models had a positive influence
on student activeness during the learning process, proven by a
score of 3.3 (positive category). It was also evidenced by the
results of the t-test showing that the t..,nt SCOre was greater
than tpe r.tabie. Therefore, the combinatory use of Number Head
Together and Two Stay Two Stray learning models has a
significant effect on increasing the learning outcome and
learning activeness of high school students in the mathematic
class.
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INTRODUCTION

One of the teacher's obligations is to arrange an engaging learning process. In the
context of the mathematics learning process, the use of technology and information
media in learning is especially helpful since they help teachers in delivering teaching in
an engaging fashion (Batubara, 2019). Because mathematics is an abstract concept, it is
necessary to employ appropriate technology and information media in the process of
designing an engaging learning experience (Fitriani, Saragih, & Murni, 2020).

The teaching and learning process of mathematics so far is dominantly one-way -
teachers transfer knowledge to the students. As a consequence, only the fast-learning
students can successfully acquire lessons, which explains the wide variation in the
students’ final semester scores. Data from students’ daily quiz show that only three
students obtained 80 or above and the rest of the class scored below the minimum
passing score. After investigating some mathematics teachers across high schools in
Kendari city, the less optimal application of the 2018 revision of the 2013 curriculum
was found to be one of the underlying causes of students’ poor performance. Most of
the teachers stated that the curriculum is too complicated. As a result, they designed
learning activities that lead students to work independently, for example, by distributing
and using individual student worksheets. These kinds of activities eliminate interaction
between students, groups, and peer tutors, whereas humans essentially cannot live
without the help of others (Habibahi, Aisyiyah, & Ningrum, 2012).

The aforementioned problem requires a solution so that students can develop mutual
trust and help one another in the learning process. Kaharuddin (2019) said that an
optimal learning process will occur if teachers lead students to work together in groups
to solve a problem. Without mutual assistance, the students’ learning outcome evaluated
from their test scores will be diverse, and some of them will be less motivated in the
learning process. One of the solutions for the problem is to apply the concept of peer
learning, a learning model that stimulates passion, activities, involvement, and
teamwork, which can help improve students’ overall learning outcomes. Umar,
Kaharuddin, & Erfan (2020) argue that effective learning requires students to study in
groups without discrimination based on ethnicity, race, and religion, and it is done in a
sustained manner. The two learning models, namely Number Head Together and Two
Stay Two Stray, represent that type of learning.

Number Head Together is a fun but serious learning concept (Pinontoan, 2019), while
Two Stay Two Stray is the concept of group learning, with students exchanging their
learning partners (Huda et al., 2020). When combined, the two models will produce a
fun, engaging learning experience that can cope with the student boredom in learning
and overcome the gap of test scores among students. No literature, to the best of our
knowledge, has ever studied how the two learning models, when combined, affect
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learning outcomes, but several researchers have proven that both models can improve
teamwork, activities, and learning outcome. Turmuzi’s (2017) study on the use of
Number Head Together to improve students ‘critical thinking skills concludes that the
learning model, in addition to increased critical thinking skills, developed students’
collaboration and activities. Similarly, Anwar, Ari, Sri, Widodo, & Pendahuluan (2018)
found that the Number Head Together model increased students’ learning achievement.
Concerning studies on Two Stay Two Stray, Suwangsih, Budiarti, Ruskandi, Hendawati,
& Majid (2019) argue that the model improved students' language and communication
skills. Similar results were also demonstrated by Sudrajat, lasha, & Femayati (2018) in
that the Two Stay Two Stray model affected improving students’ activeness and learning
outcomes.

The above rationale led us to study the effect of the combination of Number Head
Together and Two Stay Two Stray learning models on learning outcomes and student
activeness in high school.

METHODOLOGY

The study was conducted in Kendari, Southeast Sulawesi with all high school students
sitting in the 2019/2020 academic year as the population of the study. The Cluster
Random Sampling technique was employed, and students in class Xl, in SMA 4
Kendari were selected as the sample of the study. It was an experimental-based study
with a One Group Pre-test Post-test research design.

Table 1. One Group Pre-test Post-test research design

Pre-test Treatment Post-test

T X T,

Source: Creswell (2012)

Lesson plans and power-point slides were used as learning tools. Based on the
combination of Number Head Together and Two Stay Two Stray models, students first
were put into several groups. They were then given a problem to discuss, following
which they discussed the problem in pairs within those groups. Afterward, the students
drew conclusions based on the numbering of figures in heads (the results of the
research). Data were collected through (1) pre-test and post-test to measure the change
in the students’ learning performance and (2) observation sheets to measure student
activeness during the learning process. To analyze the results, both descriptive and
inferential statistics with the One-Sample t-Test was employed in this study.
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FINDINGS

The results of the descriptive analysis of the results of pre-test and post-test are provided
in Graph 1.

Pretest Posttest

Graph 1. Results of pre-test and post-test

The graph shows that there was a significant increase in the students’ test scores, and
the scores were evenly distributed to all members of class Xl, with an average pre-test
score of 68 and an average post-test score of 83. The increase in the score was obtained
from the Gain test with the formula= e Postiestzcore Pretest e G score obtained
Maximum Score—Score Pretest

was 0.71, which means that the increase after the application of both learning methods
is categorically high. This finding provided a provisional assumption that the
combination of Number Head Together and Two Stay Two Stray models descriptively
has a positive effect on the students’ test scores.

After the descriptive analysis, the inferential analysis was conducted by using the
normality test. It was then followed by the t-test with the help of Statistical Product and
Service Solutions. The results of the test are given in Table 2:

Table 2. One-Sample Test

Test Value =75

Mean 95% Confidence Interval of the
t Df Sig. (2 tailed) . Difference
Difference
Lower Upper
6,889 42 0,00 8,791 6,22 11,37

Source: Results of the Data Analysis using SPSS

Table 2 above suggests that the t score (t.count), Which represents the quality of the effect
of both learning models, was 6,889. The degree of freedom, also called the df score,
obtained was 42. This score represents the amount of information used to estimate the
increase in the students’ test scores. Lastly, the study found the two-sSided test
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significance value of 0.00. Since the two-sided significant value was lower than 0.05, it
can be concluded that inferentially the combination of Number Head Together and Two
Stay Two Stray has a positive effect on increasing the students’ scores.

Table 3 provides the results of the observation of student activeness in the learning
process.

Table 3. Results of the Observation of Student Activeness

Activeness Score Category

3,3 Positive

Source: Results of the study

Table 3 shows that student activeness during the learning process was 3.3, which is
categorically positive. What the score means is that the level of student activeness,
cooperation, mutual help, and mutual trust was extremely high. Score 3.3 also indicates
that students were interested in the learning models. Therefore, it can be concluded that
the combination of both Number Head Together and Two Stay Two Stray models has a
positive effect on student activeness in the learning process.

Therefore, based on the results of descriptive and inferential analyses, the use of both
the Number Head Together and the Two Stay Two Stray models generally improved
students’ scores from pre-test (68) to post-test (83) and student activeness (categorically
positive) during the learning process in class XI, of SMA 4 Kendari.

DISCUSSION

The learning outcome is a benchmark for the success of a teaching and learning process.
Whether a learning process has been successfully conducted is seen from the increase in
the students’ final scores. The results of the pre-test before the integration of the two
learning models produced an average final score of 68, which was far below the passing
score set by the school (80). A deeper investigation of the students whose pre-test scores
ranged between 50 and 65 shows that most of the students secretly used the feature of
the calculator in their smartphones during the learning process, which implies that they
struggled to do some mathematical exercises such as adding, multiplying, and dividing
numbers. When doing the research, we taught the students not to depend on their
smartphone by giving a quiz that encouraged them to do simple mathematical
operations at the end of the class and awarding prizes to those who managed to provide
correct answers. This activity trained the left brain of these students.

Sequences and series are basic lessons that students will need to study on an ongoing
basis. This is evident from some of the questions that students have to answer in college
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admission tests. It is this reason that motivates us to measure the level of students’
understanding of mathematical topics, especially in these lessons. Mastering the lessons
will help students in their process to enroll in higher education institutions. To motivate
students to learn, we made use of attractive PowerPoint slides and created a liberating
learning atmosphere in the sense that there is no pressure from the teachers in the
process of teaching and learning process. By doing this, the goal of education as stated
by the Minister of Education and Culture in his national education day speech, which is
to “create a liberating learning atmosphere”, can hopefully be achieved.

Before the post-test was conducted, students had learned about some basic knowledge
of sequences and series through collaborative study in groups. As a result, the students’
average scores increased from 68 (pre-test) to 83 (post-test) with a difference in the
Gain value up to 0.71. The findings provide evidence that the combination of both
learning models successfully increased the students’ test scores until they passed the
minimum passing score of 80. After conducting the post-test, we reviewed the
understanding of students who scored between 60 and 70 and discovered a new finding.
The students are not good at mathematics, but they learned from their peers. The
collaborative learning experience, thus, has immensely helped them to the point that
they were able to increase their score in the post-test.

The high increase in the score of students’ test due to the application of the engaging
and fun learning models is proven from the observation of student activeness in the
learning process, which was categorically positive. The finding suggests that the
activeness of students in the class has a direct impact on the learning outcome. The
results of observation demonstrate that some students, especially in class Xl, of SMA 4
Kendari, preferred to study in groups or pairs. It was also found, based on the results of
interviews with several students, that the students’ enthusiasm to learn resulted from
study groups that were randomly formed without discrimination based on their gender
and level of intelligence. Those who have a better mastery of the lessons in the study
groups helped those who struggled in the class.

Nevertheless, some students criticized group allocation because it was considered
unfair. It turns out that the students were paired with other students in the class with
whom they had a personal issue. Thus, it was a personal issue of the students instead of
an issue with the learning models. Other students in the class found learning in group
fun.

The findings and the discussion above demonstrate that the measure of learning success
is seen from the increase in the students’ final test scores. The results of the present
study provide evidence that increase descriptively and inferentially. Moreover, student
activeness was also found to be categorically positive. Therefore, it is safe to say that
the combination of Number Head Together and Two Stay Two Stray models has a
positive effect on the learning outcome and student activeness in the learning process.
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The results of the present study are in line with Suparlan (2011), which suggests that the
experimental results of Number Head Together and Two Stay Two Stray improve
student achievement and activeness. The results are also consonant with Nurhasannah
(2016), which found that the application of Two Stay Two Stray with the Number Head
Together method improves students’ skills, activeness, and learning outcome. What
makes the present study differs from the mentioned studies lies in the novelty of its
results. This study concludes that the combination of two learning models, Number
Head Together and Two Stay Two Stray, positively affected students’ final test scores
and student activeness in the learning process.

CONCLUSION

Based on the background, results, and discussion, the study concludes that the
combinatory use of Number Head Together and Two Stay Two Stray learning models
increased (1) students’ average test scores from 68 (pre-test) to 83 (post-test) with a gain
value of 0.71 and (2) student activeness, proven by the score 3.3 (positive category). It
is also evidenced by the results of the t-test where the t.count SCOre was greater than tye .
wable SCOre. Hence, the combination of Number Head Together and Two Stay Two Stray
learning models generally has a significant effect on students’ learning outcomes and
learning activeness in class.

After understanding that both learning models managed to have a significant effect on
students’ learning outcomes and student activeness in class, it is expected that the
results obtained from the study can be used as a reference or literature for further
research and as a learning model in a class by improving weaknesses in the procedures
in running the Number Head Together and Two Stay Two Stray learning models and
developing advanced teaching materials.
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