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ABSTRACT 
 
This study aims to: 1) describe the needs of junior high school teachers and students in learning 
mathematics; 2) obtain comprehensive information in designing cooperative learning models that can 
improve junior high school students' mathematical generalization abilities; 3) produce cooperative 
learning models in improving the mathematical generalization abilities of junior high school students 
that are valid, practical, and effective. This research is research and development by adopting the 
Plomp model design which consists of five phases, namely initial investigation, design, 
realization/construction phase, test phase, evaluation, and revision and implementation phase. Data 
collection was carried out using several instruments in the form of needs analysis questionnaires, 
validation questionnaires, observation sheets, teacher response questionnaires, and tests of 
mathematical generalization ability. The data collected was then analyzed using qualitative and 
quantitative methods. The results of the study show that: (1) Both teachers and junior high school 
students really need to develop learning models that can improve students' mathematical 
generalization abilities; (2) The cooperative learning model can improve the mathematical 
generalization ability of junior high school students which includes 3 stages of learning, namely the 
active stage, the collaborative stage, and the inductive stage; and (3) The results of the validation test 
show that the model book and learning tools are declared valid based on the judgment of the experts. 
Furthermore, the results of the practicality test also state that the model is practical based on the 
results of observations of the implementation of learning, learning management, and teacher 
response questionnaires. While the results of the effectiveness test through the n-gain test from the 
pretest and posttest data indicate that this learning model is declared effective for increasing the 
mathematical generalization abilities of junior high school students. 
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INTRODUCTION 
 
Mathematics is an important science to study because mathematics is a science that has the 
characteristics of being a science that has abstract objects, is patterned on axiomatic deductive 
thinking, and is also based on truth. With these characteristics, mathematics is useful in developing 
abilities and forming the personality of students. Mathematics as a basic science is also needed to 
achieve high quality success. Therefore, mathematics is taught at all levels of school, from 
elementary to tertiary level. 
Reasoning is the ability to think logically and systematically. Reasoning is one of the skills that plays 
an important role in learning mathematics so it needs to be mastered. The importance of reasoning 
for school students has been written in the Regulation of the Minister of National Education number 
22 of 2006 concerning Content Standards which is the goal of mathematics subjects, namely that 
students are able to use reasoning on patterns and characteristics, perform mathematical 
manipulations in making generalizations, compiling evidence, or explaining ideas. and mathematical 
statements (Depdiknas, 2006: 346). Ministry of National Education (2002: 6) states that "Mathematical 
material and mathematical reasoning are two things that cannot be separated, namely mathematical 
material is understood through reasoning and reasoning is understood and trained through learning 
mathematical material". Based on the objectives of learning mathematics, one of the important 
reasoning mastered by students is generalization. Generalization is drawing conclusions from specific 
evidence to general conclusions. 
To carry out this generalization process, students are free to look for which path to take to find 
conclusions drawn based on the understanding of the concepts they already have. The process of 
finding these conclusions is not easy, because even though students are free to choose a path to find 
conclusions, students also have to work hard to think and be creative according to students' ideas and 
data previously provided by the teacher. According to Anggoro (2016) concluded (generalization) is a 
very important stage, because through this stage students will be able to take the essence of the 
learning process that they have done, and can see the extent to which students understand the 
material presented. The teacher also plays an important role, namely that he must always supervise 
students in the generalization process so that misconceptions do not occur which will later affect 
students' understanding of the material they have understood. 
Based on the results of the pretest during the initial observation at SMP Negeri 32 Makassar to 67 
students, there were still many students who were unable to conclude after identifying the patterns 
found, including when solving problems. Figure 1 shows a pattern-related math problem: 

 
Figure 1. A series of balls arranged according to a certain pattern 

 
Given a row of patterned balls as shown in Figure 1, ask for the number of balls in the 7th and nth 
pictures. To answer the number of balls in the 7th picture all students can answer correctly, although 
in different ways. Most students (85%) answered by sorting the balls into pictures 5, 6, 7, thus finding 
the number of balls in the 7th picture, namely 14 balls. There are some students (15%) who have 
thought more creatively by making Table 1 as follows: 
 
Table 1. The relationship between the number of balls and the nth image 

The picture 1 2 3 4 7 
Lots of Balls 2 4 6 8 14 

When asked 7 students why they made tables, all three said that if they were made in the form of a 
table, the calculations could be seen. 1×2, 2×2, 3×2, 4×2, 5×2, 6×2, and 7×2, so the 7th image has 14 
balls. However, to answer the nth ball, all students were confused about the answer. Supposedly 
when they have found a pattern from the 1st to the 7th picture, students can already determine the 
conclusion or generalization for the nth ball image. In fact, from the results of interviews with 
mathematics teachers, students have studied number pattern material, but students forget the 
concepts that have been taught by their teachers. The results of this pretest indicate that the 
generalization ability of SMP Negeri 32 Makassar students is still low. This is also supported by the 



 

 

results of the Indonesian Student Competency Assessment (AKSI) survey in 2017 which showed that 
general level difficulty in mathematics at the junior high school level still resulted in 49.52 knowing 
questions, 52.59 applying questions, and 51.52 reasoning questions. Therefore, students’ reasoning 
is 51.52, so students’ mathematical reasoning is still very lacking. This problem illustrates that 
students’ mathematical generalization abilities in learning mathematics are still low so that the impact 
on learning outcomes is also low. 
Various attempts have been made by the government to improve generalization capabilities in 
Indonesia, but have not been satisfactory. One of the causes of low achievement in learning 
mathematics in Indonesia is due to the inaccuracy in the use of teaching methods in learning. Based 
on the results of interviews with the Mathematics teacher at one of the Public Middle Schools in 
Makassar, information was also obtained that, in the learning process, most students still experience 
difficulties in making conjectures, manipulating mathematics, giving reasons for the correctness of 
solutions, and difficulties in drawing conclusions from the material taught. they have obtained. This is 
because the learning process that is carried out is only conveying formulas and does not relate the 
material to experience or everyday life. 
The method used still makes students bored, so students often daydream and fall asleep while 
participating in learning in class. Students still have difficulty receiving the material presented 
optimally. This is because students are less focused in following the lesson so that students become 
less active and learning outcomes are still unsatisfactory. When the material is delivered, students are 
still used to just listening and receiving information without trying to find the information themselves. 
Students are also still less active in asking questions or expressing opinions in class. When the 
teacher provides feedback or learning stimulus, students are less active in responding. And when the 
learning process ends students still find it difficult to draw a conclusion from the material that has 
been studied. As said by Anggoro (2016) that the low ability of students' mathematical generalizations 
is also due to the fact that in their learning the teacher still uses conventional learning and the class 
still focuses on the teacher as the only source of learning. 
To overcome the low generalization ability of students in learning, it is necessary to make a change in 
the use of learning methods in schools that can encourage students' interest in learning. Especially at 
the elementary and junior high school levels, mathematics should be taught with learning that is 
related to the real world, so that the learning that occurs can make it easier for students to enjoy 
mathematics. Moreover, in accordance with the current curriculum that the competencies that must be 
mastered by students are demonstrating the skills of reasoning, processing and presenting creatively, 
productively, critically, independently, collaboratively and communicatively in concrete and abstract 
realms in accordance with what is learned at school and other sources available. the same from a 
theoretical point of view. One way to improve the learning process is to apply a cooperative learning 
model. 
According to Rusman (2012: 202), "Cooperative learning is a form of learning by means of students 
learning and working in small groups collaboratively whose members consist of four to six people with 
heterogeneous group structures". In a cooperative learning system, students learn to work together 
with heterogeneous group members so as to train students to have a high social spirit. Students who 
are smart and able to master the material faster must be willing to share knowledge with other friends 
who don't understand. And for students whose level of understanding is slower will be motivated to 
understand the material faster. With a cooperative system will make students have a high social 
sense and reduce their individualistic nature. Nur (2011) argues that all cooperative learning models 
apply team rewards, individual responsibility, and the same opportunity to succeed, only the way of 
implementation is different. 
Through cooperative learning, the learning process will be livelier and the learning atmosphere will be 
more enjoyable because students will work together to achieve common goals. As stated by Ulhusna 
et al (2020) that collaboration skills are very important in class activities because they can increase 
students' knowledge in achieving learning goals. Groups of students working collaboratively will 
produce more knowledge. Research shows that collaboration has a powerful effect on student 
learning and knowledge retention. The advantages of learning with the ultimate goal of collaboration 
are: practicing effective division of labor; improve the character of student responsibility, combining 
information from various sources of knowledge, perspectives, experiences; and increased creativity 
and quality of solutions stimulated by the ideas of members in each group (Child, 2016; Dooley & 
Sexton-Finck, 2017). 
Collaborative learning can ultimately improve students' way of thinking in understanding learning 
material or taking the essence of the material. To conclude or make generalizations, it is necessary to 
pay attention to students' inductive thinking processes. This inductive way of thinking was pioneered 
by Hilda Taba (Joyce, Weil and Colhoun, 2011). Taba developed this inductive learning model based 



 

 

on the concept of students' mental processes by paying attention to students' thought processes to 
handle information and solve it. This learning model is designed based on constructivism theory, 
because the design of the learning syntax is dominated by student activities in constructing 
knowledge based on students' own experiences. Learning begins by giving examples or special cases 
towards concepts or generalizations. Students make a number of observations which then build on a 
concept or generalization. Students do not have to have primary knowledge in the form of 
abstractions, but arrive at these abstractions after observing and analyzing what is observed. In this 
inductive activity under the guidance and direction of the teacher, students actively learn mathematics 
individually. Even so, students are given the opportunity to interact with their friends, for example 
exchanging opinions with their peers or with friends nearby. 
By thinking inductively students will practice learning the material with their own active thinking. Only 
after that did they deepen the material by paying attention to the teacher's presentation bringing 
material that they had learned before and most importantly learning must foster an atmosphere that 
makes students want to actively progress in explaining the results of their work, and be active in 
asking questions that are not clear. In this lesson, students do not daydream or fall asleep in class. All 
participate and think in the learning process, so that each group member will share the information 
they get during discussions and conclusions. As stated by Suryani (2009) that through collaborative 
learning makes it easier for students to learn and work together, contribute ideas to each other and be 
responsible for the achievement of learning outcomes both in groups and individually. 
This description empowers researchers to develop a learning model that is fun and facilitates students 
to be active in learning, where this learning model emphasizes thinking processes to the fullest for all 
students' abilities to investigate and solve problems systematically, critically, logically, and analytically, 
based on data, symptoms, facts, and student experiences. The real conditions at SMP Negeri 32 
Makassar which underlie the importance of developing cooperative learning models that are linked to 
the implementation of the learning process in class, include: (1) the learning tools used by teachers 
are oriented towards student center learning but are not implemented in real classes, (2) the teacher 
gives group assignments but does not activate students' mathematical generalization thinking skills so 
that students are less trained to develop their reasoning power in solving problems and applying the 
concepts they have learned in real life, (3) the teacher's lack of motivation in developing learning 
models adapted to the mindset children, (4) the availability of supporting facilities and infrastructure 
that is inadequate in the learning process, so that it can affect the development of learning models 
that are not varied and innovative, and (5) there are still many students who are less responsive and 
passive in group discussion activities. 
Based on the background of the problems above, researchers conducted research to develop 
cooperative learning models in improving the mathematical generalization abilities of class VIII 
students of SMPN 32 Makassar. 
 
METHOD 
 
The type of research that researchers use is development research. In this study, research and 
development (R&D) methods are used. In this case the research and development that will be carried 
out is to produce a product in the form of a cooperative learning model type AKI (Active, 
Collaborative, and Inductive). To be able to produce certain products, research that is in the nature of 
needs analysis is used and to find out if these products can function in the wider community, research 
is needed to test the validity, effectiveness and practicality of these products. 
This research was conducted at SMP Negeri 32 Makassar in the even semester of the 2022 
academic year starting in January 2022 until March 2022.The subjects of this study were even 
semester VIII grade students at SMP Negeri 32 Makassar. 
This research and development design uses the Plomp development model which consists of 5 
stages, namely (1) the initial assessment stage, (2) the planning stage, (3) the realization/construction 
stage, (4) the test, evaluation, and revision stages, and (5) implementation stage. 
Data collection techniques in this development research are as follows. (1) Interview; (2) Validation 
Sheet; (3) Observation; (4) Questionnaire; and (5) Test. The data obtained in this study were 
analyzed and then used to revise the developed instruments in order to produce appropriate 
instruments according to the specified criteria. Analysis of each data as follows: 
 
Preliminary Study Data Analysis 
In the preliminary study, the data obtained were analyzed using a qualitative descriptive approach in 
the form of narrative. The data comes from the results of interviews with mathematics teachers at the 



 

 

research location. The results of the interviews were analyzed in order to obtain a description of the 
conditions of the learning model used by the mathematics teacher at SMP Negeri 32 Makassar. 
 
Validity Data Analysis 
Data from the validation results of experts using the Active, Collaborative, Inductive (AKI) cooperative 
learning model validation sheet developed were analyzed taking into account the assessment, input, 
comments, and suggestions from the information validator obtained through the validation sheet. The 
things that were validated were: (1) Model books, (2) Teaching Materials (Modules), (3) Learning 
Implementation Plans (RPP), (4) Student worksheets (LKPD), (5) questionnaires about the practicality 
of learning models cooperative. 
Activities carried out in the process of analyzing data validity of learning devices developing 
cooperative learning models are analysis of the results of content validity testing by experts using the 
Gregory formula in Ruslan (2009: 19), namely in the form of content validation coefficients. The 
formula used is: 
validation coefficients= ஽

஺ା஻ା஼ା஽
 

The following is an agreement model between assessors for content validation presented in Table 2 
below: 
Table 2. Cross tabulation of 2 × 2 ratings from the two validators 

To determine whether the learning device instrument has an adequate degree of validity, the 
agreement model is used with the criteria for the assessment results of the two validators having at 
least "strong relevance". If the results of the content validity coefficient are high (V > 75%), it can be 
stated that the measurement results are valid. However, if this is not the case, it is necessary to revise 
it based on the suggestions given by the validator team or by looking back at the aspects that have 
less value. Furthermore, a re-validation process was carried out on the revised instrument. And so on, 
so that the results of learning tools for developing a valid cooperative learning model are obtained. 
 
Practicality Data Analysis 
The practicality of learning tools for developing cooperative learning models can be seen from the 
implementation of the model, the teacher's ability to manage learning and the teacher's response to 
the use of AKI (Active, Collaborative, Inductive)cooperative learning models in the learning process. 
The cooperative learning model is said to be practical if the teacher's ability level in implementing the 
learning model is at least mostly implemented and managing learning at least high and the teacher's 
response to the use of cooperative learning models in the learning process is positive. 
a. Implementation of The Model Analysis 
The analysis was carried out on the assessment of two observers who observed the implementation 
of AKI cooperative learning (Active, Collaborative and Inductive). From the results of the two 
observers, the average T value of T1 and T2 was determined with T1 = the average value of the 
implementation assessment from the first observer and T2 = the average value of the implementation 
assessment from the second observer. 
The value of T is then confirmed by the interval for determining the implementation of the AKI 
cooperative learning category (Active, Collaborative and Inductive), namely: 
T ≤ 1 means not implemented 
1 < T ≤ 2 means that a small part is implemented 
2 < T ≤ 3 means mostly implemented 
3 < T ≤ 4 means everything is done 

VALIDATOR I 
 Weak Relevance (item 

worth 1 or 2) 
Strong Relevance 
(item rated 3 or 4) 
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D
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 II
 Weak Relevance (item 

worth 1 or 2) A B 

Strong Relevance (item 
rated 3 or 4) C D 



 

 

The criterion used to decide that AKI type cooperative learning (Active, Collaborative, and Inductive) 
has an adequate degree of implementation is that the minimum T value is in the category interval 
mostly implemented. 
b. Learning Management Analysis 
Analysis of model management data filled in by the teacher implementing the model. The results of 
the assessment were analyzed by determining the average value of the teacher's ability (KG). 
According to Nurdin (2007) the categorization of the teacher's ability to manage learning uses the 
following categories: 
3.5 < KG ≤ 4 means very high 
2.5 < KG ≤ 3.5 means high 
1.5 < KG < 2.5 means moderate 
KG ≤ 1.5 means low 
The teacher can be said to be adequate in terms of the ability to manage the learning model if the 
minimum KG score is in the high category. 
c. Teacher Response Analysis 
Furthermore, an analysis of the practicality of the AKI type cooperative learning model data related to 
the teacher's response was carried out on data sourced from the teacher's response questionnaire on 
the use of the AKI type cooperative learning model in the learning process. The criteria set to say that 
the teacher has a positive response to the AKI type cooperative learning model is a minimum of 75% 
of the number of aspects asked are good/helpful. The teacher's positive response to the application of 
the model is said to be achieved when the teacher's positive criteria for aspects of teaching and 
learning activities are met. 
 
Effectiveness Data Analysis 
Analysis of the effectiveness of cooperative learning models is measured from student learning 
outcomes tests, in this case tests of students' mathematical generalization abilities. The AKI type 
cooperative learning model developed is said to be effective if students' mathematical generalization 
abilities are in the classically complete category. 
Furthermore, to find out the description of the increase in students' mathematical generalization 
abilities, it will be reviewed based on the calculation of the normalized gain value. The normalized 
gain value in this study was obtained by dividing the gain score (the difference between the posttest 
and pretest) by the difference between the maximum score and the pretest score. The n–Gain 
formula according to Hake (Nasir, 2016) is as follows. 

݊݅ܽܩ–݊ =
݁ݎ݋ܿݏ	ݐݏ݁ݐݐݏ݋݌ − ݁ݎ݋ܿݏ	ݐݏ݁ݐ݁ݎ݌	
݁ݎ݋ܿݏ	݉ݑ݉݅ݔܽ݉ − ݁ݎ݋ܿݏ	ݐݏ݁ݐ݁ݎ݌

 

The criteria set to state that there is an increase in students' mathematical generalization abilities 
during the learning process if the average n–Gain score from the minimum test results is in the 
medium category or is in the range 0.30 – 0.69. 
 
RESULTS AND DISCUSSION 
 
Description of the Needs of the AKI Cooperative Learning Model in Improving 
Students' Mathematical Generalization Ability in Junior High Schools 
The initial stage in the research and development of the plomp model is the initial investigation phase. 
This phase aims to obtain initial information and data about the needs of learning mathematics in 
junior high schools. Activities in the needs analysis stage begin with curriculum analysis, material 
analysis, analysis of student characteristics, and assessment analysis. 
The results of a preliminary study conducted at UPT SPF SMP Negeri 32 Makassar show that the 
models and learning tools owned by mathematics teachers have not been fully developed 
independently. Mathematics books for teachers and students used in the learning process come from 
the Ministry of Education and Culture. Teachers and students only have these learning resources and 
also rarely use learning media to help students master or understand the concepts of mathematical 
material. Even though technological developments in the world of education are increasing rapidly, 
teachers must also be better prepared in implementing innovative learning media, so that material can 
be conveyed to students properly. The creative ability of teachers in the world of education is an 
important requirement, including junior high school mathematics teachers. Therefore, every teacher 
must be able to carry out a learning innovation. Teachers have a very strategic role in the learning 
process (Nasrulloh& Ismail, 2018; Sulistiyo, 2020). 



 

 

The teacher has prepared and has learning tools, but the devices they have have not been updated 
or are still using examples of devices from the last 5 years. his school. As a result, the learning model 
applied in class is less varied. The teacher has implemented group or cooperative learning in class, 
but it is not optimal. This is because students are immediately asked to search, discuss, and present 
the results of their discussions in class. As a result, students who have high mathematical abilities will 
tend to solve them quickly and students with low abilities only need to receive discussion reports, so 
that active group collaboration does not occur. In addition, from the results of interviews with students 
they stated that they did not understand the concepts they had discussed because at the beginning of 
the lesson the teacher did not provide guidance on the material. Students are only assigned to search 
and discuss in their respective homes, so the teacher does not know which students are active in 
group work. As stated by (Alviyah et al., 2022) in his research that in reality most teachers are 
focused on the learning process, teachers are only fixated on what is conveyed and very rarely 
involve students in thinking, reasoning and the process of discovering the concept itself. From the 
results of this analysis, this indicates that the development of learning models by teachers has not 
been done much. Therefore, researchers develop a cooperative learning model that can activate 
students in collaborating, thinking/reasoning, concluding a concept and communicating ideas/opinions 
between students and students and students and teachers. One of the cooperative learning models 
developed is the Active, Collaborative, and Inductive cooperative learning model. As the results of 
research conducted by (Tharayil et al., 2018; Nicol, Owens, Le Coze, MacIntyre, & Eastwood, 2018; 
Kawuri, Ishafit, &Fayanto, 2019) that active discussion activities in this class are certainly very good 
for students in learning. 
 
Description of the Active, Collaborative, and Inductive (AKI) Cooperative Learning 
Model Design Stage 
The second and third stages in the research and development of the plomp model are the design 
phase and the realization/construction phase. In the design phase, the design of learning tools for AKI 
cooperative learning models (Active, Collaborative, and Inductive) is designed to produce prototype 1. 
Meanwhile, the realization phase is the realization of the results of designing the required AKI 
cooperative learning models (Active, Collaborative, and Inductive). The results of prototype-1 that 
have been designed include the components of the learning model (syntax, social systems, reaction 
principles, support systems, and instructional and accompaniment impacts), learning support tools, 
and instruments to assess the quality of the developed learning model. Thus, prototype-1 is ready to 
be assessed by experts to assess its validity. In detail, the initial draft of this learning model is 
described as in the following explanation. 
Active 
Learning must foster an atmosphere that makes students want to be active in advancing to explain 
the results of their work, and active to ask questions that are not clear. In this lesson, students do not 
daydream or fall asleep in class. All participate and think in the learning process. "An active student 
learning method is a process of teaching and learning activities in which the student's subject is 
involved intellectually and emotionally so that he really plays a role and actively participates in 
carrying out learning activities (Sudjana, 2010: 20)". Students are not only silent watching the teacher 
explain and receive information, but students actually participate in the learning such as seeking and 
giving information. 
Arifin (2000) defines active learning as a pattern of activities that involve utilizing experience or 
knowledge that has been acquired in obtaining further knowledge and skills. In essence, natural 
mathematics learning is an active learning pattern. Active learning here is more defined as a pattern 
of activity that provides the widest opportunity for students to actively convey their ideas in solving a 
mathematical problem. With the activity and completion obtained from their own ideas, it is hoped that 
students will be motivated to further enhance independent learning activities. 
From this description, active learning activities emphasize more on the activeness of students in 
participating in learning activities in class. Students do not just listen quietly but here students must be 
active in asking questions, demonstrating, discussing and carrying out activities that support the 
achievement of a learning goal. 
Collaboration 
At this stage, students are conditioned to form groups consisting of six to seven students. The division 
of the groups is carried out by the teacher based on the level of ability and cognitive style of students, 
so that in one group the level of student ability is evenly distributed starting from high, medium and 
low, as well as cognitive style ranging from field independent and field dependent. Next, students 
discuss knowledge on LKPD and the teacher observes it. According to Deutch (Feng Chun, 2006), 
collaborative learning is learning that uses small groups of students working together to maximize 



 

 

their learning outcomes. Each student in a group is responsible for fellow group members. In 
collaborative learning, students share roles, tasks, and responsibilities in order to achieve success 
together. 
When the group has problems/difficulties in understanding knowledge, the teacher gives as little help 
as possible. Here, the teacher explores the level of understanding of students and the difficulties they 
face. Several questions can be asked by the teacher to reflect on students' understanding and find out 
the difficulties faced by students. Also at this stage, the teacher only provides guidance or acts as a 
facilitator and provides motivation (as a motivator) to the group when group discussions are not going 
well. 
Collaborative learning can foster a variety of positive attitudes in students, such as training students to 
respect diversity and at the same time training students to understand individual differences. In 
collaborative learning, students learn and work with people with different characteristics and have 
different perspectives. In addition, discussing in small groups allows each student to express their 
ideas. This does not happen in the classical class. Collaborative learning can also foster good 
interpersonal communication skills. Such abilities are needed by students in any social environment. 
(Mahmudi, 2006) 
Inductive 
Inductive learning of mathematics starts from examples to understand a concept. Joyce et al (2011) 
divided three phases of inductive learning strategies namely: concept learning, data interpretation and 
principle application. Concept formation is a complex thinking process that includes comparing, 
analyzing and classifying and inductive reasoning as well as the result of an understanding (Gerhard, 
1971:154). Marpaung in Rochmad (2007:110-112) learning by involving an inductive mindset is 
effective for teaching a mathematical concept, and provides opportunities for students to understand 
concepts or obtain generalizations in a more meaningful way. Students gain experience when they 
make careful direct observations on the LKPD given by the teacher, in constructing this mathematics 
students are involved with adaptation and organizational processes, so that studying mathematical 
concepts in this way is seen as more meaningful than just memorizing them. As stated by Gani (2004) 
in the concept of meaningful learning, cognitive structure and new knowledge material play an 
important role. Cognitive structure is all knowledge that students already have as a result of their past 
learning activities, while new knowledge material is what students are learning. 
After students finish their discussion, students present the results of the discussion through the 
visiting-work learning model with the following steps: 1) Each group displays the results of their 
discussion on the class wall; 2) Each group goes around visiting each of the other groups to see the 
results of their work, ask questions, give views, and give each other suggestions (each group shares 
tasks, who will play the role of native to respond to other groups' questions, and who will play a role 
as a visitor, to see the work of other groups; 3) The group visited provides an explanation of the 
responses or questions from visitors; and 4) The results of each group's responses were written on 
postcards and attached to the works visited. After students complete their visits to all groups, the 
teacher gives appreciation, clarification, reinforcement, and enrichment. 
The teacher checks the name of the concept, definition according to the essential characteristics, and 
the characteristics produced by students. The teacher's role in this case is to gather information about 
the inductive thinking stage and students' incorrect responses to questions in LKPD. Also at this 
stage, the teacher provides practice questions that are realistic and relevant to students' daily lives. 
The tasks given are neither too easy nor too difficult but challenging and reasonable in nature. This is 
done so that students will not feel bored and are sure they have mastered the material so that 
students are motivated to learn new concepts. 
 
Description of Valid, Practical and Effectiveness Cooperative Learning Models 
The fourth stage in the research and development of the plomp model is the test, evaluation and 
revision phase. In this phase what is done is validation, revision and implementation of trials. And the 
last stage is the implementation phase. After evaluating and obtaining a valid, practical and effective 
product, the product is implemented for a wider area. This type of AKI cooperative learning model was 
disseminated on Saturday 27 May 2023, with a total of 33 teachers through a zoom meeting. 
Participants in the dissemination were not only elementary to secondary level teachers, but also 
students and lecturers themselves. 
In line with the opinion of Arends (Joyce et al, 2011) states that there are four concepts that describe 
the implementation of the model, namely: (1) syntax, is a learning sequence which is usually called a 
phase, (2) social system, namely a system that describes student roles and relationships and the 
teacher and the necessary norms, (3) the principle of reaction which gives the teacher an idea of how 
to perceive and respond to what students do; and (4) support systems, namely conditions or 



 

 

requirements for the implementation of a model, such as class settings, instructional systems, 
learning tools, learning facilities, and learning media. The learning model refers to the approach to be 
used, including learning objectives, stages in learning activities, learning environment, and classroom 
management (Wijaya &Arismunandar, 2018). In implementing a learning model, the learning 
environment created will have both direct (instructional effects) and indirect (nurturant effects) impacts 
(Joyce et al, 2011). Instructional impacts are learning outcomes that are achieved directly by directing 
students to the expected goals. Accompaniment effects are other learning outcomes produced by a 
learning process as a result of creating a learning atmosphere that is experienced directly by students 
without being directed directly by the teacher. 
According to Nieveen (1999) a material is said to be of high quality, if it fulfills the quality aspects 
including: (1) validity, (2) practicality, (3) effectiveness. Nieveen further states that the validity aspect 
is associated with two things, namely: (1) whether the developed model is based on strong theoretical 
rationale, (2) whether there is internal consistency among the model components. The practicality 
aspect is related to two things, namely: (1) whether the experts and practitioners state that the 
developed model can be applied, and (2) actually in the field, the developed model can be applied. 
Meanwhile, the measure states that the model developed is effective associated with two things, 
namely: (1) experts and practitioners based on their experience state that the model is effective, (2) 
operationally in the field the model gives results as expected. Therefore, the developed model which 
contains model components, model books, learning tools and research instruments meets the criteria 
of validity, practicality, and effectiveness. 
The average result of the validity value of the AKI type cooperative learning model and learning tools 
is 1.00, which means that the AKI type cooperative learning model and its devices meet the 
requirements as a valid learning model on the grounds that all its constituent components were 
declared "valid" by the validator team. high validity category. The two validators also stated that the 
learning tools developed could be used with minor revisions. As stated by Ramadhan et al. (2019) 
and Kholis et al. (2020) that a product can be proven valid if experts believe that the development 
product can measure the skills specified in the domain being measured. 
The results of this study are also in accordance with the statement that the "valid" category can be 
given if the product developed is in accordance with the demands of the applicable curriculum, is 
presented systematically, contains subject matter with clear and directed learning objectives, can 
support smooth learning and there is a stimulus that can increase user response (Banjarani et al.: 
2020). 
The research began with giving pretest questions about mathematical generalization abilities to class 
VIII UPT SPF SMP Negeri 32 Makassar at the first meeting. After testing descriptive statistics, it can 
be seen that the average ability of students' mathematical generalizations in the pretest is 59.84. 
Once it is known that the class has the initial ability to generalize mathematics then learning continues 
at the next meeting. Learning in class VIII is adjusted to the RPP (Learning Implementation Plan) that 
has been prepared previously using the active, collaborative, and inductive (AKI) type of cooperative 
learning model. During the learning activities, students are exposed to examples or make 
observations of pictures/objects related to mathematical generalization abilities and students are also 
required to be active in collaborating with group members in order to achieve common goals. As the 
results of research conducted by (Tharayil et al., 2018; Nicol, Owens, Le Coze, MacIntyre, & 
Eastwood, 2018; Kawuri, Ishafit, &Fayanto, 2019) that active discussion activities in this class are 
certainly very good for students in learning. 
The success of mathematical generalization abilities is based on the indicators used. Each phase 
applied in the model also reflects indicators of students' mathematical generalization abilities. The 
following are the steps for implementing the active, collaborative, and inductive (AKI) cooperative 
learning model: 
Phase 1. Active 
In the active phase, students observe the pictures in accordance with the sub-subject matter/material 
and identify and mention data one by one from the pictures. In this case, the materials provided are 
flat side shapes (cubes, blocks, prisms, and pyramids). In accordance with the needs analysis that 
has been carried out, there have been changes to the concept before and after. So, in carrying out 
this research, the researcher conveyed the learning objectives of the material at meeting 1, namely 
students could define their own concepts of flat side shapes (cubes, blocks, prisms, and pyramids), 
previously students were directly asked to find the surface area and volume of the shape. flat side 
chamber. Thus, prior to the implementation of this AKI type model, students only received information 
from one source, namely from a book issued by kemdikbud. 
When observing the pictures contained in the LKPD that has been given, each group is asked to 
actively seek information from any source, either from the prepared learning modules or from the 



 

 

internet. The search for information needed at that time was to identify the characteristics contained in 
the image by mentioning the characteristics one by one starting from the base, the peak point (if any), 
and the shape of the sides or other things found by students. Here, the teacher acts as a motivator so 
that students are actively involved in these learning activities. As with Bruner's theory, a good way of 
learning is discovery learning, namely learning by means of enactive, iconic, and symbolic 
presentations. Enactive presentation is through teacher action, an iconic way through a set of images 
that represent a concept and a symbolic way of using words or language (Hutabarat, 2014). 
Phase 2. Collaboration 
At the collaboration fhase, students group data into similar categories and label the names of these 
groupings. In this grouping, students associate previous knowledge with what they have now. 
Students already know the properties of flat shapes in advance so they can classify flat side shapes 
into similar categories. This is also in accordance with Ausubel's theory (Dahar, 2011: 94) that the 
way students relate the material given to existing cognitive structures, namely in the form of facts, 
concepts, and generalizations that have been learned and remembered by students. Here, the 
teacher explores the level of understanding of students regarding the observations made and knows 
the difficulties encountered when looking for information about the characteristics of the image. Also 
at this stage, students are asked to continue to have discussions with their group mates, and if 
necessary share the roles and tasks of each group member so that the discussion continues and is in 
accordance with common goals. 
Phase 3. Inductive 
The last phase is the inductive phase, students identify patterns that are formed and find general 
patterns to make generalizations. Students make general conclusions from the observations made in 
phase 1 and 2. The teacher acts as a facilitator to provide instructions in making generalizations 
through questions. At this phase, students also conclude the results of their discussions and present 
them through the visiting-work learning model. After the presentation, students use the results of their 
generalizations to solve the given mathematical problems. 
Then a posttest was held at the last meeting which aimed to find out the achievement of the 
mathematical generalization abilities of class VIII students of UPT SPF SMP Negeri 32 Makassar 
after being given treatment using the AKI cooperative learning model. Based on the research results it 
is known that the average score of students' mathematical generalization ability in the posttest is 
79.44. Based on the description of students' mathematical generalization abilities on the posttest 
results, they have achieved KKM (Minimum Completeness Criteria), namely 70 because students 
have been able to achieve indicators of these mathematical generalization abilities. Judging from the 
n-gain test of 0.51 which is in the medium category which indicates that there has been an increase in 
the mathematical generalization abilities of class VIII UPT SPF SMP Negeri 32 Makassar students. 
One of the factors that causes students' mathematical generalization abilities to increase is the 
application of Active, Collaborative and Inductive (AKI) cooperative learning models. Because the 
principles contained in the AKI type find their own concepts through an inductive thinking process 
from a number of observations made collaboratively on flat sided geometric material so that students 
can understand the material. Learning with the AKI cooperative learning model can train students to 
be active in learning activities, actively ask questions, express opinions and knowledge they have 
learned in modules and LKPD. This result is in line with the opinion (Yuni &Fisa, 2020) that whatever 
the students' opinion when generalizing, this is appreciated by the teacher and perfected with teacher 
guidance, not blamed but corrected. The importance of generalization ability is that it can help 
students know how far they understand the material, improve good communication, expand insights 
so that students are able to make decisions or conclusions quickly and accurately (Rizkiyah&Rahaju, 
2018). The results of this study are also supported by the research of Dani et al (2017) which 
revealed that through the Realistic Mathematics Education approach it has a positive influence in 
improving students' mathematical generalization abilities because through this model it is customary 
to give students various kinds of questions related to everyday life and involve students to active in 
learning with the aim of maintaining student confidence during the learning process. 
Based on the results of tests of mathematical generalization abilities both pretest and posttest which 
show that there is an increase in mathematical generalization abilities so it can be concluded that the 
application of the AKI type cooperative learning model in learning can improve students' mathematical 
generalization abilities and meet the criteria for effectiveness. The effectiveness of the AKI type 
cooperative learning model developed indicates that the goal of developing the model to improve 
mathematical generalization abilities has been achieved. This is supported by the statement that 
product development can be said to be effective if the product has produced results that are in 
accordance with the objectives for which the product is developed (Salam, et. al., 2020). With 
effectiveness, it can achieve predetermined learning goals (Suniasih, 2019). 



 

 

The advantage of this type of AKI cooperative learning model is that students have an active 
opportunity to find concepts inductively so that students are involved in thinking and understanding 
concepts together (groups). When compared with other cooperative learning models, this type is more 
specific towards a generalization. At the beginning of learning, the teacher does not explain or explain 
this subject, instead it is the students who have to learn independently and construct their knowledge 
of the material. This learning model emphasizes collaborative so that each member of the group must 
participate in carrying out their duties and responsibilities. Each phase in this model also has more 
active students both in thinking, collaborating, presenting their thoughts (presentations), and making 
general conclusions. 
 
CONCLUSIONS 
 
Based on the results of the analysis and discussion of the research that has been put forward, it can 
be concluded that several main points related to the development of Active, Collaborative, and 
Inductive cooperative learning models in improving the mathematical generalization abilities of junior 
high school students are as follows: 

1. The needs of junior high school teachers and students whose information through interviews 
and document analysis found that both teachers and students really need the development of 
learning models that can improve students' mathematical generalization abilities. 

2. The initial design of the cooperative learning model to improve the mathematical 
generalization ability of junior high school students consists of: (a) an introduction that 
contains the rationale of the model and supporting theories of the model, (b) a model 
component that includes syntax, social systems, reaction principles, support systems, and 
instructional impacts and accompanying impacts, and (c) instructions for using the model. 

3. Active, Collaborative, and Inductive cooperative learning models in improving the 
mathematical generalization abilities of junior high school students are supported by learning 
tools and are declared valid, practical, and effective. 

 
 
SUGGESTIONS 
 
Based on the research conclusions, the researcher has several suggestions that can be implemented, 
including: 

1. The Active, Collaborative and Inductive cooperative learning models developed in this study 
are applied to mathematics subjects. However, future researchers can apply this learning 
model to other subjects. 

2. The Active, Collaborative and Inductive cooperative learning models developed in their 
implementation are able to improve students' mathematical generalization abilities, therefore 
it is expected that teachers can apply them to a wider range of material. 

 
REFERENCES 
 
Alviyah, T. J., Marhaeni, N. H., &Khuzaini, N. 2022. ANALYSIS OF NEEDS FOR MATHEMATICS 
LEARNING DESIGN TO DEVELOP STUDENTS' CRITICAL THINKING ABILITY. 68–77. 
Anggoro, Bambang Sri. 2016. Improving Mathematical Generalization Skills Through Discovery 
Learning and Peer Led Guided Inquiry Learning Models. Al-Jabar: Journal of Mathematics Education, 
7(1), 11 – 20. 
Banjarani, Tiurma, et. al.. 2020. The Validity of Student Worksheets (Lkpd) Based on Problem Based 
Learning on Excretion System Material for Class VII Students of Middle School. Indonesian Journal of 
Science Education and Learning (JPPSI), 3(2), 130-139. 
Child, S. 2016. Collaboration In The 21st Century: Implications For Assessment. Research Matters: A 
Cambridge Assessment publication, 22, 17–22. 
Dahar, R. W. 2011. Learning Theory and Learning. Jakarta: Erlangga. 
Dani, Silvia, Pujiastuti, Heni, &Sudiana, Ria. 2017. Realistic Mathematics Education Approach to 
Improve Students' Mathematical Generalization Ability. JPPM, 10(2), 182 – 193. 
Ministry of National Education. 2002. Summary of Teaching and Learning Activities. Jakarta: Ministry 
of National Education. 
_________. 2006. Education Unit Level Curriculum. Jakarta: Ministry of National Education. 



 

 

Dooley, K., & Sexton-Finck, L. 2017. A focus on collaboration: Fostering Australian screen production 
students' teamwork skills. Journal of Teaching and Learning for Graduate Employability, 8(1), 74–105. 
Hutabarat, Juandi. 2014. "Application of Bruner's Discovery Learning Theory on the Subject of 
Constructing Curved Side Spaces in Class IX," JuandiHutabarat's Blog. 
http://juandi199.blogspot.com/2013/01/penerapan-teori-belajar-penemuan-bruner.html (24 February 
2021). 
Joyce, B. and Weil, M. and Calhoun, E. 2011. Models of Teaching: Models of Teaching. Eighth 
Edition (AchmadFawaid&Ateilla Mirza, translators). Yogyakarta: Student Libraries. 
Kawuri, M. Y. R. T., Ishafit, I., &Fayanto, S. 2019. Efforts to improve the learning activity and learning 
outcomes of physics students by using a problem-based learning model. IJIS Edu: Indonesian Journal 
of Integrated Science Education, 1(2), 105–114. 
Kholis, N., Kartowagiran, B., &Mardapi, D. 2020. Development and validation of an instrument to 
measure a performance of vocational high school. European Journal of Educational Research, 9(3), 
955–966. https://doi.org/10.12973/EU-JER.9.3.955 
Nasir, A. Muhajir. 2016. Education Statistics. Yogyakarta: Media Academy. 
Nasrulloh, I., & Ismail, A. 2018. Analysis of ICT-Based Learning Needs. Journal of Quotes, 3(1), 28. 
https://doi.org/10.31980/jpetik.v3i1.355 
Nicol, A. A. M., Owens, S. M., Le Coze, S. S. C. L., MacIntyre, A., & Eastwood, C. 2018. Comparison 
of high-technology active learning and low-technology active learning classrooms. Active Learning in 
Higher Education, 19(3), 253–265. 
Nieveen, N. (1999). Prototyping to Reach Product Quality. In: van den Akker, J., Branch, R.M., 
Gustafson, K., Nieveen, N., Plomp, T. (eds) Design Approaches and Tools in Education and Training. 
Springer, Dordrecht. https://doi.org/10.1007/978-94-011-4255-7_10 
Nur, M. 2011. Learning Strategies. Surabaya: Unesa School Science and Mathematics Center. 
Ramadhan, S., Mardapi, D., Prasetyo, Z. K., & Utomo, H. B. 2019. The development of an instrument 
to measure the higher order thinking skills in physics. European Journal of Educational Research, 
8(3), 743–751. https://doi.org/10.12973/eu-jer.8.3.743 
Rizkiyah, V. N. S., &Rahaju, E. B. (2018). THE GENERALIZATION OF JUNIOR HIGH SCHOOL 
STUDENTS' REASONING IN SOLVING PROBLEMS ON NUMBER LINES REVIEWED BASED ON 
PERSONALITY TYPES. MATHDunesa: Scientific Journal of Mathematics Education, 7(2), 1–10. 
Ruslan. 2009. Content Validity. Pa'biritta Bulletin No. 10 Year VI September 2009. 
Rusman. 2012. Learning Models for Developing Teacher Professionalism. Jakarta: Rajawali Press. 
Regards, et. al.. 2020. Development of Physics Learning Teaching Aids to Improve Science Process 
Skills of Tadris Physics Students at FATIK IAIN Kendari. Kulidawa Journal, 1(1), 11-17. 
Sulistiyo, S. 2020. THE ROLE OF THE TEACHER IN INCREASING THE MOTIVATION OF 
ELEMENTARY SCHOOL MATHEMATICS IN HIGH CLASS STUDENTS. At-Ta'lim : Islamic Religious 
Education Studies, 2(1), 104-113. Retrieved from 
http://www.ejournal.annadwah.ac.id/index.php/Attalim/article/view/138 
Suniasih, Ni Wayan. 2019. Development of Neuroscience Teaching Materials with Character 
Education Using the Inquiry Model. Journal of Science Pulpit, 24(3), 417- 429. 
Syriac, Nunuk. 2009. Implementation of Collaborative Learning Models to Improve Students' Social 
Skills. Learning Scientific Magazine, 6(2). 
Tharayil, S., Borrego, M., Prince, M., Nguyen, K. A., Shekhar, P., Finelli, C. J., & Waters, C. 2018. 
Strategies to mitigate student resistance to active learning. International Journal of STEM Education, 
5(1). 
Ulhusna, M., Putri, S. D., &Zakirman, Z. 2020. Ludo Games to Improve Students' Collaborative Skills 
in Learning Mathematics. International Journal of Elementary Education, 4(2), 130–137. 
https://doi.org/10.23887/ijee.v4i2.23050. 
Wijaya, Hengki, and Arismunandar. 2018.PDevelopment of a Social Media-Based STAD Type 
Cooperative Learning Model. Jaffray Journal, 16(2), 175-196. https://doi.org/10.25278/jj71.v16i2.302. 
Yuni, Y., &Fisa, L. 2020. Guided Discovery Learning on the Mathematical Generalization Ability of 
Junior High School Students. Journal of Instructional Mathematics, 1(1), 20–30. 
https://doi.org/10.37640/jim.v1i1.267 


