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implementing Aptitude Treatment Interaction (ATI) learning model. Therefore,
the researchers selected quasi experiment with two group randomized subject
post-test only design, involving 60 students as samples using random sampling
technique. Data were taken using test of mathematical concept understanding
and questionnaire of motivation and analyzed using descriptive and inferential
statistical through t-test and manova to measure the influence of ATI learning
model on students’ mathematical concept understanding and motivations
simultaneously. Descriptively, the average score of mathematical concepts
understanding in ATI learning model is 81.90 with excellent category while the
average score of mathematical concepts understanding in direct instruction
model is 75.23 with good category. The average score of learning motivation
with the ATT learning model is 130.03 with an excellent category while the
direct instruction model is 109.93 with a good category. The result of the
independent sample t-test and manova test shows that the implementation of
ATT learning model meaningfully influenced students’ mathematical concept
understanding and motivation in learning mathematics.

© 2022 Kasetsart University.

Introduction

changes in life that are always evolving through action on
the basis of logical, rational, critical, careful, efficient,

At the primary education level, the general purpose of effective and honest thinking (Haking et al., 2020).
mathematics subjects is preparing students to face the In addition, it was mentioned in the 2013 curriculum
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that the expected competencies related to mathematics
learning are to develop creativity, curiosity, the ability
to formulate questions to form critical thoughts that
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are needed to live intelligently and learn throughout life
(Kemendikbud, 2013).
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However, this expectation is far from the reality
related to students’ mathematical ability in Indonesia,
where data obtained from the Program for International
Students Assessment (PISA) in 2018 released on
December 3, 2019, described that Indonesian students’
mathematical ability was ranked 66th out of 73 countries.
Indonesian students gained an average score of 379 with
the Organization for Economic Co-operation and
Development (OECD) average score of 487 while China,
which was the st ranked, had an average score of 591
(Organization for Economic Co-operation and
Development [OECD], 2019). Other data related to PISA
2018, found that teachers in Indonesia have a high
enthusiasm in teaching their students, where the
enthusiasm sequence of Indonesian teachers is in 4th
position after Albani, Kosovo, and Korea. This indicates
that teachers in Indonesia have seriousness in guiding
students, but most of them do not understand the needs of
each student. Thus, a teacher must pay attention to the
characteristic aspects of each student that are unique so
that the teacher can accommodate the differences that
exist during the learning process (Syamsuddin, 2019).

One of the characteristics that teachers need to
consider is the students’ potential and intelligence
(Hwang et al., 2020). In mathematics learning, the
students’ mathematical ability that needs to be developed
is concept understanding (Anderson, 2009). It is stated in
the National Education Standards Board Indonesia that
one of the basic abilities that must be achieved by
students is mathematical concepts understanding (Badan
Standar Nasional Pendidikan [BSNP], 2006a). However,
students often have difficulty in solving complex
problems because they cannot integrate mathematical
concepts (Syamsuddin et al., 2021a; Syamsuddin et al.,
2021b). This is due to the students’ tendency to only use
counting and algorithm concepts (Al-Mutawah et al.,
2019; Osterman & Brating, 2019).

Each student has different abilities in understanding
a concept (Kenedi et al., 2019; Saygili, 2017). Therefore,
the teacher must pay attention to the students’ ability to
understand the concept so that the students will be
motivated to participate in the learning process because
they feel cared for and involved. (Bal-Tastan et al., 2018;
Abramovich et al., 2019).

Teachers must always present comfortable situations
during the learning process (Jacobi, 2018; Senthamarai,
2018). If students have high learning motivation, they
will be ready to master subject matter (Abramovich et al.,
2019). To accommodate the differences in students’
ability and motivation, a learning model is needed that
can help students to understand mathematical concepts

based on the students’ aptitude level. A learning model
that can accommodate student’s ability difference is the
Aptitude Treatment Interaction (ATI) learning model.

The ATT learning model contains a number of learning
strategies by developing effective learning conditions
with different students’ ability level (Lehmann et al.,
2016). It is believed to provide opportunities for students
to engage in discussions, think critically, and be brave
and willing to take responsibility (Xu & Zhang, 2021). In
addition, this model is believed to be able to support the
implementation of the existing curriculum in Indonesia,
namely the KTSP and K-13 curriculum (Babo et al.,
2020).

The ATT learning model illustrates the existence of an
interaction between the students’ learning outcomes and
the setting of learning conditions (Kérner et al., 2017).
This means that the students’ academic achievement is
influenced by the learning conditions developed by the
teacher in the classroom. Thus, the more suitable the
treatment or learning method applied by the teacher by
taking into account the aspects of students’ different
aptitude, the better it can motivate students to be involved
in learning, which has an impact on the more optimal
learning outcomes achieved. If the learning outcomes are
more optimal, the students’ understanding of mathematical
concepts will increase.

Literature Review

One of the learning models that can be applied by
teachers is the Aptitude-Treatment Interaction (ATI)
learning model. It has a number of effective learning
strategies used for individuals according to their
respective abilities (Snow, 1989). It seeks to find strategies
or treatments that match the differences in students’
understanding (Cronbach & Snow, 1977). Therefore,
paying attention to the student’s talent aspects will lead to
an optimization of students’ learning outcomes (Gardner,
2011).

By applying the ATI learning model, it is expected
that students’ mathematical concept understanding can be
achieved. It is one of the basic skills developed in
mathematics subjects (BSNP, 2006b). However, this
statement is not directly proportional to the condition that
occurs in 5th grade students in Region I of Pangkajene
Pangkep district, where the students can only solve the
routine problems. In addition, the teachers tend to give
equal treatment to all students (Syamsuddin et al., 2019).

This learning situation can cause a decrease in
students’ motivation because the teacher continues
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the material without paying attention to students’
mathematical concepts understanding for groups with
moderate and low abilities. Conversely, if the teacher
does not proceed to the next material, then the high ability
students will feel bored. For that reason, these two
conditions greatly affect the student’s learning motivation.
While learning motivation is very influential on the
success of learners in a subject (Arquero et al., 2015;
Busato et al., 2000; Xiao, 2012).

Students have their own characteristics of learning a
mathematical concept (Syamsuddin et al., 2020).
Syamsuddin (2020) stated that students with a high-
mathematical skill easily solve the math problems
whereas students with moderate mathematical skill are
more likely to take longer to solve mathematics because
they need more time to identify and understand a
mathematical concept. This potential can only be
developed effectively through an integrated learning
strategy (Bakri et al., 2020).

Enhancing students’ mathematical concepts
understanding by involving students’ logical thinking
skills is done by choosing an effective learning model
(Bahtiar et al., 2020). By paying attention to students’
diverse characteristics in processing information, a
mentoring is needed that accommodates differences in
students’ ways (Agustan et al., 2017; Aisyah et al., 2020).
A learning model that can be applied is the Aptitude
Treatment Interaction (ATI) learning model, which
emphasizes adjusting treatment to differences in student
aptitude (Preacher & Sterba, 2019; Richard, 2018). It
provides opportunities for students to engage in
discussions, think critically and dare to take responsibility
(Fyfe et al., 2012; Snow, 1991). In addition, this model
gives students more time to think, analyze, answer and
help each other to solve mathematical problems (Hanum
et al., 2021). Therefore, students can be motivated in
learning because they are given the opportunity to discuss
with their friends (Bledow et al., 2017) and elaborate
mathematical concepts needed, which has an impact on
increasing students’ mathematical concepts understanding
(Apriyanto et al., 2019).

In this study, the ATT learning model consisted of four
stages, namely, (1) Initial treatment is used to determine
the classification of student groups based on their ability
level; (2) Grouping students is based on the initial
treatment. Students in the class are classified into three
groups consisting of high, medium, and low ability;
(3) Provide treatment. In this activity, each group is
given treatment considered according to the students’
characteristics and aptitude. All students are involved in
the learning process so that they are motivated to

understand the teaching material according to their
respective abilities with teacher assistance. In this
approach, high ability students are given treatment in
self-learning through modules. Medium ability students
are given regular teaching. Meanwhile, low ability
students are given treatment in regular teaching and
tutorials. Tutorials can be given by the mathematics
teacher or by mentors who have received guidance from
the teacher; and (4) Achievement-Test. In this activity,
an assessment of students’ mathematical concept
understanding is carried out after each student abilities
group has been given learning.

Hence, the involvement of students in mathematics
learning in accordance with their respective abilities can
motivate students to be more active in learning so that the
ability to understand the mathematical concepts of
students is also formed. By creating a learning setting
which is adjusted to students’ ability, such shows that
there is an interaction between those aspects. It indicates
that academic achievement and mathematics learning
outcomes in this case is mathematical concept
understanding, influenced by learning environment
developed by the teacher in the classroom.

Methodology

This study used quasi experiment with a design of
two group randomized subject post-test only (Fraenkel et
al., 2012). This study had a control and an experimental
class. The experimental class used the Aptitude Treatment
Interaction (ATI) learning model, while the control class
used a direct instruction model. After being given
treatment, they were then given a students’ mathematical
concepts understanding test and learning motivation
questionnaire. For more details, the research design is
stated in Table 1 below.

Table 1 Research design

Class Treatment Post-test
Experimental Class O, Y
Control Class (¢) Y

2

Note: Y: Mathematical concept understanding test and learning
motivation questionnaire, O : Treatment with the Aptitude Treatment
Interaction (ATT) learning model, O,: Treatment with the direct instruction
model.
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Participants and Data Collection

The population involved 280 students in 5th grade of
elementary schools in region I Pangkajene Pangkep
district consisting of 10 elementary schools. The number
of samples taken were 60 students using random sampling
techniques.

The research instruments were: (1) questionnaires
of learning mathematics motivation. This questionnaire is
in the form of open-ended questions so that students can
provide answers as they wish regarding the description
of their learning motivation after the application of
the ATI learning model. The learning motivation scale
was designed based on the Likert scale model (Likert,
1932), which contained a number of statements stating
the object to be revealed (Edmondson, 2005). There are
four answer options: always = 4, often = 3, seldom = 2,
and never = 1. This questionnaire consisted of 30 items.
Students’ motivation scores are grouped into five
categories by adapting the categorization guidelines
according to the Ministry of Education and Culture
(2009). The category of students’ learning motivation
(1.1) excellent if the score is 130-150; (1.2) good
if the score is 105—149; (1.3) fair if the score is 80—-104;
(1.4) poor if the score is 55-79; and (1.5) very poor
if the score is 30-54; and (2) Mathematical concept
understanding test is used to measure students’ ability
to master materials based on the learning objective.
It consists of 5 questions related to the concept of
fractions. The scoring technique is given with the
provisions (2.1) students understand what is known
and asked from the questions, score of 5; (2.2) students
describe the solution with the correct procedure, score
of 10; and (2.3) students write the final answer clearly
and accurately, score of 5. Score total is maximum
of 100.

The categorization of students’ mathematical concept
understanding abilities is divided into 5 groups adapted
from the guidelines for student learning outcomes
categories according to the Ministry of Education and
Culture (2009). The total score of (1) 80—100 is excellent;
(2) 68-79 is good; (3) 55-67 is fair; (4) 45-54 is poor and
(5) less than 45 is very poor.

The selected participants were divided into the
experimental class and the control class. The experimental
class was treated with the application of the Aptitude
Treatment Interaction (ATI) learning model while the
control class was applied the direct instruction model. In
applying the ATI learning model, such consisted of four
stages, which are described as follows.

Stage 1 is the initial treatment, namely, giving initial
treatment to students using aptitude testing This first
treatment is intended to determine the classification of
student groups based on the level of ability and potential
ability of each student. Stage 2 is grouping students,
namely, grouping students based on the results of
aptitude-testing (initial ability test). Students in the class
are classified into 3 groups consisting of students with
high, medium, and low abilities.

Stage 3 is to provide treatment. At this stage, each
group of students is given treatment that is deemed
suitable according to the students’ characteristics.
High-ability students are given treatment in self-learning
independently. Students with moderate and low abilities
are given general learning, where the teacher explains the
material. Then students with low abilities are given more
treatment re-teaching and tutorials, that can be given by
tutors who have received instructions and guidance from
the teacher.

Stage 4 is the achievement-test which is the final
stage of the ATI learning model, where students were
given mathematical concept understanding test and a
questionnaire on students’ motivation. This is done to
measure the level of mastery of students’ concepts of
mathematical material that has been studied. In addition,
it is to get an overview of student responses related to the
application of the ATI learning model, which is expected
to motivate students to learn mathematics.

Data Analysis

The collected data were processed using descriptive
and inferential statistical analysis. Descriptive statistics
are used to describe students’ mathematical concept
understanding scores and level of motivation to learn
mathematics while inferential statistics are used to
determine the difference in the students’ mathematical
concept understanding ability and motivation between
classes taught using the ATT learning model and the direct
instruction model.

Before the test is carried out, research data shall be
examined first using prerequisite testing analysis, namely
normality and homogeneity test. Furthermore, testing is
carried out using independent t-test sample analysis. It is
used to determine the effect of applying the ATI learning
model to the students’ mathematical concepts
understanding and motivation. In addition, manova test is
used to measure the influence of the ATI learning model
students’ mathematical concept understanding and
motivation in learning mathematics simultaneously.
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Results and Discussion

In implementation of the ATI model, the learning
process is carried out by grouping students into three
ability groups according to the classification obtained
from the value of learning outcomes in the previous
material which is supported by information from teachers
in the field of mathematics studies. The grouping of
students is labeled with high, medium and low ability
groups. The ratio of high-ability students is 25 percent, 50
percent moderate students and 25 percent low-ability
students.

Based on the results of observations, students from
the high ability group did not experience difficulties
when working on the students’ worksheet and the
questions in the students’ book, so independent learning
by the high ability group ran smoothly. Some students
from the medium and low-ability groups had difficulty
in doing the worksheet, but with help and guidance,
they could complete them well. Tutorial activities went
well, and students from low ability groups were
enthusiastic about participating in tutorial activities even
though the implementation was after school. After
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the ATI learning model was implemented, students were
given a test for mathematical concept understanding
and learning motivation. Students’ mathematical concept
understanding and learning motivation in learning
mathematics on fraction material are described as
follows.

The data obtained were descriptively analyzed by
describing the score of students’ mathematical concept
understanding test results described as follows in Table 2.
If the data above were distributed into five categories
based on the adaptation results of the student learning
outcome category guidelines according to the Ministry of
Education and Culture (2009), then the distribution of
frequency and percentage score of students’ mathematical
concepts understanding are as shown in the following
Table 3.

Based on Table 2 and Table 3, it can be explained that
the average score of students’ mathematical concept
understanding with the ATI learning model is at
an excellent level while in the direct instruction model,
it is at a good level. Furthermore, the result description
of questionnaire on students’ motivation with the ATI
learning model and direct instruction model is described
in the following table.

Table 2 Description of students’ mathematical concept understanding

Statistics

Students” Mathematical Concept Understanding

ATI Learning Model

Direct Instruction Model

Number of respondents 30 30.00
Average 81.90 75.23
Standard Deviation 8.10 6.12
Variance 65.61 37.49
Range 37.00 25.00
Minimum 63.00 58.00
Maximum 100.00 83.00
Total Score 2397.00 2257.00

Table 3 Distribution and level of students’ mathematical concept understanding

Score Interval Category ATI Learning Model Direct Instruction Model
Frequency Percent Frequency Percent
80— 100 Excellent 13 43.33 3 10.00
68-179 Good 15 50.00 22 73.33
55-67 Fair 6.67 5 16.67
45-54 Poor 0 0 0
<45 Very Poor 0 0 0
Total 30 100.00 30 100.00
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The score of students’ motivation with the
implementation of the ATI learning model and direct
instruction model are also grouped into five categories by
adapting the guidelines according to the Ministry of
Education and Culture (2009), obtaining the distribution
of frequency and percentage of learning motivation score
as shown in Table 5.

Based on Table 4 and Table 5, it can be explained that
the average score of students’ motivation in learning
mathematics with the ATI learning model is at the
excellent level, while in the direct instruction model,
it is at a good level. To support the previous statement
that there is a difference in average understanding
of mathematical concepts and students’ motivation
in learning mathematics using the ATI learning model
and direct instruction model, inferential statistical
analysis is carried out. Before conducting it, assumption
test or prerequisite analysis were conducted to find
out the feasibility of using t-test on the research results.

A. Syamsuddin et al. / Kasetsart Journal of Social Sciences 43 (2022) 891-902

The assumption tests are normality test and homogeneity
test. The following test results are presented based on
the calculation results obtained as seen in Table 6.

From the data, it can be explained that students’
mathematical concepts understanding and learning
motivation with the application of the ATI learning
model obtained a significant value of .200. Meanwhile,
data related to students’ mathematical concepts
understanding and motivation with the application
of the direct instruction model obtained a significance
value of .247. The two data are said to be normal
if the significance value obtained is greater than the
significance level = .05. The significance value (p-value)
in both is greater than the value of the significance level.
Thus, it can be concluded that both data are normal.
Moreover, the results of calculations related to the
homogeneity test results on the application of the ATI
learning model and direct instruction are as shown in
Table 7.

Table 4 Score description of students’ motivation in learning mathematics

Statistics Students’” Motivation in Learning Mathematics
ATI Learning Model Direct Instruction Model

Number of respondents 30 30

Average 130.03 109.93
Standard Deviation 4.32 4.21
Variance 18.72 17.72
Range 19.00 19.00
Minimum 121.00 105.00
Maximum 140.00 124.00
Total Score 3451.00 3298.00

Table 5 Distribution and percentage of motivation level in learning mathematics

Score Interval Category ATI Learning Model Direct Instruction Model
Frequency Percent Frequency Percent
130-150 Excellent 15 50 0 0
105-129 Good 15 50 30 100
80-104 Fair 0 0 0 0
55-79 Poor 0 0
30-54 Very Poor 0 0
Total 30 30 100 30
Table 6 Result of data normality test
Factor Kolmogorov-Smirnov Shapiro-Wilk

Statistic df p Statistic df P
ATI Learning Model .106 30 .200%* 979 30 .790
Direct Instruction Model 160 30 247 .885 30 .104
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Table 7 Result of data homogeneity test

Statistics Levene Statistic dfl df2? )4
ATI Learning Model Based on Mean .069 1 58 794
Direct Instruction Model  Based on Median 161 1 58 684
" 'Based on Median and with adjustéd df 167 | 57.439 684
" Based on trimmed mean H 102 T 58 750

From the table, it can be stated that the data of
students’ mathematical concepts understanding and
motivation with the implementation of the ATI learning
model and the direct instruction model obtained a
significance value (p value) of .794. The criteria for the
data are homogeneous if the significance value is > .05.
Thus, it can be concluded that the data of students’
mathematical concepts understanding and mathematics
learning motivation are in the homogeneous category.

Description of Students’ Mathematical Concept
Understanding with ATI Learning and Direct Instruction
Model

The results of data analysis using independent sample
t-test for data of Sth grade students’ mathematical concept
understanding obtained are shown in Table 8.

From the table, it can be seen that the t-count value
for the data on students’ mathematical concept
understanding scores, both in the ATI learning model
and the direct instruction model, is 2.517. Meanwhile,
the t-table value is 1.697 with a significance value of
.005, which is smaller than the value of = .05. Thus,
t-count > ¢-table (2.517 > 1.697), so it can be argued
that there are differences in students’ mathematical
concept understanding taught the ATI learning model
and direct instruction model. The average score of
students’ mathematical concept understanding is at
excellent level with the implementation of the
ATT learning model while the average score of students’

mathematical concept understanding is only at good level
with the implementation of direct instruction model.

Description of Student Learning Motivation with ATI
Learning and Direct Instruction Model

The results of data analysis using independent sample
t-test for data of 5th grade students’ motivation with the
ATT learning model and direct instruction model obtained
are shown in Table 9.

From the table it appears that the t-count value for the
data on students’ learning motivation taught by the
ATI learning model and direct instruction model is 4.634,
and the -table value is 1.697 with a significance value
of .0000, which is smaller than the value of = .05. Thus,
t count > t-table (4.634 > 1.697), so it can be stated that
there are differences in students’ mathematics learning
motivation, where the ATI learning model is effective to
motivate students to be active in mathematics learning
compared to the direct instruction model. The average
score of students’ motivations is at excellent level with
the ATI learning model while the direct instruction model
is only at the good level.

Furthermore, multivariate variant analysis (manova)
test was conducted to test whether there are differences
in students’ mathematical concepts understanding
and mathematical learning motivation with the
ATT learning model and direct instruction model. The test
results of multivariate variant analysis are described in
Table 10.

Table 8 The result of #-test in data pairs of students” mathematical concept understanding

Statistical Value t-value df )4
Mathematical concept Equal variances assumed 2.517 58 .005
understanding W.Equal variances not assumed 2.517 539 .005
Table 9 The result of #-test in data pairs of students’ motivations
Statistical Value t-value daf P
Motivation in learning Equal variances assumed 4.634 58 .000
mathematics Wﬁqual variances not assumed 4.634 5796 .000
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Table 10 Multivariate test result

Effect Value F Hypothesis df  Error df P Noncent. Parameter Observed Power?
Intercept  Pillai’s Trace 0.999  9187.372° 2.000 26.000 000 18374.743 1.000
Wllks Lambda ,,,,,,,,,,,,,,,,,,,,,,, 0 001 ......... 9187 372b ............... 2000 .................. 26000 ........... 0 00 ,,,,,,,,,,,,,,,,, 18374743 ........................... 1 000 ..............
HOteng,STmce .............. 706721 ......... 9187 372b ............... 2000 .................. 25000 ........... 0 00 ,,,,,,,,,,,,,,,,, 18374743 ........................... 1 000 ..............
ROySLarges tROOt .......... 706721 ......... 9187 372b ............... 2000 .................. 26000 ........... 0 00 ,,,,,,,,,,,,,,,,, 18374743 ........................... ] 000 ..............
ATI Pillai’s Trace 0.629 6.194 4.000 54.000 000 24.776 0.981
Lm0 e a0 sow ow  wer
Hotelling’s Trace 1.371 8.567 4.000 50.000 000 34.270 0.998
Roy‘SLargeSt ROOt ................ 1303 17 595L ............... 2000 .................. 27000 ........... 0 00 ,,,,,,,,,,,,,,,,,,,,,,,, 35190 .......................... 0999 ..............

The table expresses that the F value in the data on
students’ mathematical concept understanding and
learning motivation with the ATI learning model has
a significance less than 0.05. That means the F-value for
Pilae Trace, Wilk Lambda Hoteling Trace, Roy’s Largest
Root are all significant. This explains that there is
a significant influence of the ATI learning model and
direct instruction model on students’ mathematical
concept understanding and their motivation to learn
mathematics. Subsequently, it was investigated whether
there was a significant influence of the ATI learning
model applied in the classroom on students’ mathematical
concept understanding and motivation simultaneously
by looking at the results of MANOVA test described
in Table 11.

The data of students” mathematical concept
understanding and motivation with the ATI learning
model show that there is an influence of implementing

Table 11 Manova test result

the ATI learning model to each student’s mathematical
concepts understanding and learning motivation, where
obtained p-level value < from & = .05 (Sig: .000 < .05)
for both variables. The results also show that the students’
mathematical concepts understanding with the ATI
learning model is at an excellent level. This is made
possible by the existence of a meaningful learning
process for students, where students learn according to
their level of ability (Fuchs et al., 2014) so that the
process of understanding and reviewing problems takes
place in a balanced manner, and it is easier for the
students to understand the materials provided (Lehmann
et al., 2016). Giving students the opportunity to develop
themselves according to their abilities means giving
students the opportunity to be able to interpret, analyze or
manipulate information obtained during the learning
process (Yee et al., 2015).

Tests of Between-Subjects Effects

Source  Dependent Variable Type Il Sum  df Mean Square F D Noncent.  Observed
of Squares Parameter Power*

Corrected  Learning motivation 75.252¢ 2 37.626 2.172 .000 4.344 405
Model Mathematical concept understanding 730.319° 2 """""""" 365.160 ‘ 11.567 OOO ......... 23134 ........... 988 .......
Intercept ~ Learning motivation 175968.47 1 175968.473  10158.229 .000 10158.229 1.000

Mathematical concept understanding 85686.910 l """""""" 85686.910 5714.217 000 ...... 2714217 ........ 1000 .......
ATI Learning motivation 75.252 2 37.626 2.172 .000 4.344 405
Leaming Mathematical concept understanding 730.319 2 """""""" 365.160 ‘ 11.567 000 ......... 23134 ........... 988 .......
Error Learning motivation 467.714 27 17.323

Mathematical concept understanding 852.381 27 """""""" 3is0
Total Learning motivation 397523.00 30

Mathematical concept understanding 202811.00 36 ....................................................................
Corrected  Learning motivation 542967 29
Total Mathematical concept understanding 1582.700 29 ....................................................................
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ATI learning model provides various kinds of
treatment, high-ability group students can freely study
independently through modules and continue from one
material to the next material without having to wait for
other students. Meanwhile, students in the medium-
ability and low-ability groups were given the opportunity
to receive the lessons delivered by the teacher and had
the opportunity to discuss and work together with their
friends. In addition, the low-ability group was given
additional learning by holding reteaching so that they
can more freely ask questions and repeat material that
was still not understood. Thus, these activities provide
opportunities for students to engage in discussions,
think critically, be brave and be willing to take
responsibility for their own learning according to their
abilities (Chen, 2019; Xu & Zhang, 2021). Learning
mathematics using the ATI learning model emphasizes
more on grouping students according to student abilities,
encouraging student activity, motivating students to
express ideas, encouraging students to think, observe,
understand, try, guess, find, and review again (Hardy
et al., 2019; Septiana et al., 2021).

The results of this study are in line with Maskur et al.
(2020) that the learning model of Aptitude Treatment
Interaction (ATI) can improve students’ thinking skills
in solving mathematics problems. However, a supportive
learning environment is needed by improving students’
mathematical understanding skills with contextual-based
problems related to students’ daily lives (Laurens et al.,
2017; Sitorus & Masrayati, 2016; Suastika, 2017).
Thus, the accuracy of a teacher in applying a learning
model can improve students’ mathematical concept
understanding.

Similarly, the students’ motivation with the Aptitude
Treatment Interaction (ATI) learning model is much
better in terms of categories in comparison with the direct
instruction model. This is influenced by changes in the
learning model that allow students to understand the
material more easily, because they learn together
with students who have the same level of ability so that
each student feels no competition in material mastery
(Seufert et al., 2009). This motivates students to learn
because of the similarities (Gao, 2020). This suggests
that mathematics learning should be designed to help
students with low basic mathematics skills by considering
the students’ differences in terms of varied cognitive
resources so that the students’ motivation of learning
mathematics is maintained (Krajewski & Schneider,
2009). Learning motivation is one of the aspects that must
be considered in the process of learning mathematics
(Montague, 2007; Rahman et al., 2020).

Conclusion and Recommendation

The results of this study give us an insight that each
student has different characteristics and abilities, therefore
the treatment must be in accordance with the students’
character. By applying the ATI learning model, it can
instill good students’ mathematical concept understanding
and increase students’ motivation. This can be seen in
the mean score of students’ mathematical concept
understanding with the ATI model of 81.90, which is at
a very good level. Meanwhile, the average score of
students’ mathematical concept understanding with
the direct instruction model is 75.23, which is at a good
level. If viewed from the student’s motivation, the
average score of students’ motivation with the ATT model
is 130.03, which is at a very good level. Meanwhile, the
average score of students’ motivation with the direct
instruction model is 109.93, which is at a good level.
In addition, the result of inferential statistical test using
the manova test indicates that the implementation
of the ATI model significantly affects the students’
mathematical concept understanding and mathematical
learning motivation. Therefore, the Aptitude Treatment
Interaction (ATI) model can be applied to motivate
students to be active in the mathematics learning process,
which has an impact on students’ mathematics concept
understanding well.
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