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 Nowadays, learning should be directed to develop the 21st-century core 
competencies, including creative thinking in problem-solving. Therefore, the 
present study aimed to improve the students' creative thinking and mathematics 
learning outcome through the implementation of the Treffinger learning model 
with Realistic Mathematics Education (RME) principles. To achieve the goals, 
experiment study with Quasi-Experimental Post-test Only Control Group design 
had deliberately chosen as the method of the study. The subjects of the present 
study were 101 fifth graders students in Lelak, Manggarai-Indonesia. The subject 
was chosen by a random sampling technique. The data related to creative thinking 
skill and mathematics learning outcomes were collected by using essay tests with 
five items each. The instruments have been judges as valid by the assessment of 
five experts and empirically reliable. The hypothesis testing was done by using 
MANOVA at a 5% level of the significance level. Hypotheses were tested using 
MANOVA with the aid of SPSS. The result of the statistical analysis shows that F 
Wilks' Lambda = 17, 195, and sig. < 0.001. Since the sig value was less than 0.05, 
then it can be argued that simultaneously creative thinking skill and mathematics 
learning outcome of the students who took mathematics through the Treffinger 
learning model using RME principles were better than those of their counterparts 
who learned the same subject through the conventional learning model.  

Keywords: creative thinking skill, mathematics learning outcome, Treffinger learning 
model, RME principles, learning 
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INTRODUCTION 

Education should provide opportunities for students to learn how to be creative in 
solving problems. It will be beneficial for them as they will be able to survive in the 
uncertain and competitive conditions in the disruption era (Birgili, 2015). Currently, the 
goals are to prepare students in mastering 21st-century skills. Therefore, the learning 
setting should be adjusted to promote the habits and characters that suitable for the 
requirement of 4Cs in 21st-century skills, which are critical thinking, communication, 
collaboration, and creativity (Menggo, Suastra, Budiarsa, & Padmadewi, 2019; 
Partnership for 21st Century Learning, 2015). 

Creativity is a powerful weapon to face various types of problem as it opens the eyes of 
students to seek on a grounded understanding (Runisah, Herman, & Dahlan, 2016). It 
boosts students’ cognitive aspect as well as their awareness to assess and evaluate 
information critically (Changwong, Sukkamart, & Sisan, 2018). Furthermore, it is 
considered as High Order Thinking (HOT) skills, which consist of some components 
such as fluency, flexibility, and originality (Astutik, Mahardika, Indrawati, Sudarti, & 
Supeno, 2020; Sriwongchai, 2015; Yusof & Seman, 2018). In general, fluency refers to 
the ease in generating several concepts in the creative process; flexibility relates to the 
capacity to abandon the old way of thinking and embrace new concepts or a new path, 
and originality involves to produce unpredictable, unusual or unique ideas (Handayani, 
Hajidin, Duskri, & Maidiyah, 2018). 

A creative student is an effective problem solver. Indeed, mathematics classrooms 
aimed to develop various skills to enable students to solve their application in daily life 
(Kızıltoprak & Köse, 2017). Accordingly, as creativity enhance, the students' 
performance in mathematics will be increased. The measurement of how mathematics 
skills are attained by the students in the formal classroom is called the learning 
outcome. It has three domains of cognitive, affective, and psychomotor. The cognitive 
area usually is evaluated according to Bloom's Taxonomy revised version, which is the 
students' ability to remember, understand, apply, analyze, evaluate, and create specific 
knowledge  (Anderson & Krathwohl, 2001). The assessment of students' learning 
outcomes provides an insight for the teachers to make a variety of decisions for the 
upcoming instructional series (Aho, Haverinen, Juuso, Laukka, & Sutinen, 2010). 

A factor that helps in the formation of the students' creative thinking skills and 
mathematics learning outcome is the teaching model employed by the teacher 
(Zubaidah, Fuad, Mahanal, & Suarsini, 2017). In empowering students to be creative, 
the learning environment should be productive, engage in open-ended investigation and 
exploration, and accommodate students' cultural values (Palinussa, 2013). It was also 
found that an exhausting drill leads to the students' difficulty in learning mathematics 
(Wijaya, Retnawati, Setyaningrum, & Aoyama, 2019). To overcome the problem, 
teachers play the role of facilitators in class discussions and encourage them to 
participate by communicating and developing their ideas. Research showed how useful 
guidance from the teacher, for instance, by using scaffolding, supports the students' 
exploration in a student-centered learning setting (Gita & Apsari, 2018). 
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However, the current condition of teaching and learning in Indonesia does not provide 
enough opportunities for developing the students' creativity and performance in 
learning. It can be seen from the poor results in the PISA literacy test, where Indonesian 
students ranked 74th from 79 nations (Ndiung & Jediut, 2020; OECD, 2019). A similar 
result also found in TIMSS, where Indonesian students ranked 48th from 50 countries. 
In general, the students achieved poorly in understanding complex information, 
applying theory and analysis, using tools, procedures, and problem-solving techniques; 
and doing investigations (Mullis, Martin, Foy, & Arora, 2013). Furthermore, it was 
revealed that students tend to make errors in their mathematical problem-solving 
process. The research indicated that students made mistakes in contradicting (7.3%), 
disregarding evidence (5.2%), misreading (45.7%), and opinion-based judgment 
(40.9%) (Utomo, Narulita, Yuana, Fikri, & Wahono, 2018). Reflect on the results of 
PISA and TIMSS; it is clear that the curriculum should be transformed to enable 
students to think and act creatively and productively, critically, autonomously, 
collaboratively, and communicatively. The efforts to develop those abilities should be 
started as early as possible, including in elementary school levels (Ndiung, Dantes, 
Ardana, & Marhaeni, 2019; Setianingsih, Sa’dijah, As’ari, & Muksar, 2017). 

On the other hand, the fact showed how teachers in elementary schools in the Lelak 
sub-district tend not to be ready to implement a classroom, which will enhance the 
students' 4Cs mastery. Based on the preliminary study from an interview and classroom 
observation with pre-service and in-service elementary school teachers, it was found 
that there are complex problems that need to be solved before the intended active 
classroom can be established. First, the teaching paradigm still not moving from teacher 
domination, which inhibits the students from being creative. Second, the focus of 
learning more to finish all the materials on the textbook instead of the attainment of 
learning objectives. Third, the type of problems that emerged in the mathematics 
classroom less challenging and more emphasizing procedural fluency. Fourth, the 
classroom assessment and evaluation still not in a holistic form, which makes the 
students' comprehension cannot be examined comprehensively. These conditions are 
contrary to the recommendation that the learning process should be enjoyable for the 
students (Isaksen, Dorval, & Treffinger, 2011). 

Considering the gap between the current situation and the future needs of teaching and 
learning mathematics in Indonesia, the present study proposes the use of a constructivist 
model to improve the quality of the mathematics lesson. A constructive mathematics 
classroom helps students to see mathematics as human activity (Freudenthal, 2002) that 
they might encounter as a part of their life, both at school and outside. It makes the 
students quickly understand the content, develop learning skills, creativity, cooperation, 
critical thinking, and self-confidence (Jia, 2010; Zain, Rasidi, & Abidin, 2012). 

Context and Review of Literature 

Learning occurs most effectively when students can relate what they learned at school 
to the environment and create meanings from different experiences (Sze Yeng & 
Hussain, 2010). Creative thinking occurs when students have to accommodate other 
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ways of thinking and accept them. To answer the needs Treffinger learning model 
provides the solution. It is focus on the students’ creative ideas in finding as many as 
possible ways to solve a problem. When the development of creative ideas to find 
various solutions can be developed well, then, there is about 60% guarantee that the 
next steps will be successful (Darminto, 2013).  

Treffinger model emphasis the development of students’ creativity through three stages 
of learning.  The stages in the model are basic tools, that cover a number of techniques 
that are regarded as the basics in creative learning: real problems posing to the students 
that are suitable with their experiences and levels of knowledge so that they will 
immediately engage in meaningful learning with more than one answer to a problem.  
Then, the stage of practice with process, that is, giving the students the chance to apply 
the skill that they learned at the basic tools stage in a practical situation and the stage of 
working with problem, in which the students apply the skill they learned at the first two 
stages in facing the challenges in the real life. At this stage the students use their 
competence meaningfully in their life (Nisa, 2011). 

The use of Treffinger model in teaching has been supported by a number of studies 
(Dwijanto, Tayani, & Veronica, 2019; Nizham, Suhendra, & P., 2017; Pomalato, 2019). 
Various conclusions from the studies on the use of Treffinger creative learning model 
showed that it can enhance the students’ thinking ability. However, the studies tend to 
merely mostly focus on the development of creative ability at the higher school levels. 
To bring the creative setting to the lower grade, it is necessary to combine Treffinger 
learning model with an approach designed to enable young children doing investigation. 
In this case, Realistic Mathematics Education (RME) has been recommended by some 
previous studies  (Apsari, Putri, Sariyasa, Abels, & Prayitno, 2020; Karaca & Özkaya, 
2017; Revina & Leung, 2018). 

RME approach is based in Freudenthal’s understanding of mathematics as an activity in 
find, organize and solve a problem (Gravemeijer, 1999). There are five tenets of RME 
including phenomenology exploration, the use of vertical instruments, students’ 
construction, interactivity and intertwinement (Treffers, 1987). In addition, there also 
three design heuristic of RME learning activities, including guided reinvention, 
didactical phenomenology and the emergent modelling (Gravemeijer & Bakker, 2006). 
All of those will be the principles of embedding RME in the Treffinger model focuses 
on activity, reality, hierarchy, interconnection, interaction, and guidance principles 
(Heuvel-panhuizen & Drijvers, 2014). 

RME is related to the improvement of activity, motivation, interest, engagement and 
common sense in learning mathematics for elementary school students. It provides a 
learning technique through the development of concepts reinventing based on the 
students’ knowledge and helping them solve mathematics problems (Saleh, Charitas, 
Prahmana, & Isa, 2018). The use of the RME approach in mathematics learning has 
been effective in enhancing students' learning outcomes (Zakaria & Syamaun, 2017), 
mathematical connection (Makonye, 2014), activities and motivation in mathematics 
(Arsaythamby & Zubainur, 2015). It is happened due to the availability of context and 
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mathematical models (Apsari, Sariyasa, Putri, Gunawan, & Prayitno, 2020). It also 
enhances the students’ cooperation and interaction between teacher and students and 
among the students (Ekowati et al., 2015).  

However, they have not dealt with the aspect of creative thinking skill. Hence, this 
study was oriented to the development of creative skill and mathematics learning 
outcome at elementary school by integrating Treffinger learning model with RME 
principles.The Treffinger Creative Learning Model with the RME Principles in this 
analysis is a teaching that is intentionally developed by integrating the Treffinger 
Creative Learning Model with the RME Principles. The three phases of the Treffinger 
Creative Learning Model and the six RME principles will work together to create the 
following convergence: the basic tools stage uses the theory of reality and the activity 
that will direct students to the growth of creative thinking skills in the field of fluency. 
The stage of practice and process uses the theory of interaction and the principle of 
reality, which guides students to the development of creative thinking skills in the 
aspect of originality. When dealing with problems is based on the principle of guidance, 
the principle of hierarchy, the principle of interconnection, which is believed to be 
aimed towards the growth of creative thinking skills in the area of flexibility. Since 
mathematics is an abstract science, it will be easily understood by students when it is 
related to realistic problems that they can imagine. Hence, the RME principles can be 
integrated well with Treffinger creative learning model in which the teaching is oriented 
toward   the use of a realistic approach in solving mathematics problems creatively.   

All in all, considering aforementioned facts, problems and needs, Treffinger learning 
model combined with the principles of RME are relevant to enhance students’ creativity 
through collaborative setting and positive interaction with the process. Based on the 
explanation above, this study aimed to examine the effect of Treffinger teaching model 
with RME principles toward the elementary school students’ creative thinking skills and 
mathematics learning outcome. 

METHOD 

Design 

This study was a quasi-experiment with posttest-only design (Creswell, 2012: 314). The 
aim of the study was to investigate the difference between the experimental group and 
the control group in creative thinking skills and mathematics learning outcomes. The 
experiment group was presented with the Treffinger Creative Learning Model based on 
RME principles, whereas the control group was presented with the conventional 
Learning Model. The research consisted of three steps, i.e. pre-experiment, experiment, 
and post-experiment. Treatment was conducted in eight meetings, both for the 
experimental group and the control group, which was then completed with a post-test to 
evaluate creative thinking skills and student mathematics learning outcomes. 

This study's conventional teaching model refers to the method used by elementary 
school teachers in the Lelak sub-district in teaching mathematics and discussing topics, 
which take the form of transfer of knowledge from teacher to student. It usually starts 
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with a brief teacher explanation about the topic and continues with the students trying to 
answer some problems in the book and ends with the presentation of the answers. The 
characteristic of the conventional teaching model is the tendency for lecturing to 
dominate, transfer of knowledge from teacher to the student, learning activities tend to 
be monotonous, one-way communication, a lot of practice in solving problems, without 
using concrete media, and teacher-centered teaching. 

Sample 

The population consisted of 383 fifth graders in 11 elementary schools in the Lelak sub-
district, Manggarai regency. The sampling was done with a random sampling technique 
(Creswell, 2012: 155). Random sampling according to Dantes (2012: 44) done in 
several stages, namely (1) Determine the locus of research by selecting schools that 
have similar characteristics, means the similarity of the educational background of 
teachers who teach at each school, schools are relatively homogeneous, in the sense of 
the similarity of the school environment as well as facilities and infrastructure. Eleven 
elementary schools in the Lelak sub-district have homogenous characteristics with a 
group of 16 classes; (2) Before a random selection, equality testing is done between 
classes. Equality testing among classes is used one-way ANOVA test. Class equality is 
seen from the equality of mathematics learning outcomes obtained from each class's 
report card grades during the fourth grade class of even semester of the academic year 
2017/2018.  From 16 classes, based on the result of the equality test, it was found that 
all 16 classes are equal to each other; (3) From 11 schools, randomly used as a research 
sample, namely schools and classes based on the first stage above; and (4) obtained two 
schools as research samples, namely students of the fifth grade of two schools, SDN 
Watu Weri totaling 52 and SDN Weri Pateng totaling 49 students. The distribution of 
the number of each sample group member is seen in the Table 1.  

Table 1  
Distribution of research sample members 

No School Experimental group Control group 
Class Number of students  Class Number of students 

1 SDI Watu Weri VB 26  VA 26 
2 SDI Weri Pateng VA 25  VB 24 
Total 2 51  2 50  

The experiment group used the Treffinger learning model using RME principles and the 
control group the conventional learning model. The sample was given treatment in eight 
meetings, ended with the administration of a creative thinking test and a mathematics 
learning outcome test. The independent variable was the Treffinger learning model with 
RME principles, while the dependent variables were the creative skill and mathematics 
learning outcome of the students.  

Data Collection and Analysis  

The data were analyzed by using descriptive and inferential statistical analysis. The data 
on creative thinking skill and mathematics learning outcomes of the students were 
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collected with essay tests; each consisted of 5 items. The rubric of creative thinking 
skills was adapted from Bosch (La Moma, 2015) using 0-4 scales. The content of the 
test instrument for measuring mathematics learning outcomes was validated by five 
experts with doctoral qualifications from the Postgraduate Study of Universitas 
Pendidikan Ganesha, Bali, examined by content validity ratio (CVR) developed by 
Lawshe (Newman, Lim, & Pineda, 2011). The instrument used has been validated and 
its reliability has been empirically verified. Reliability coefficient of the rubric of the 
thinking skill was computed based on the reliability among raters. The reliability 
coefficient was 0.79 falling into a high category, and the reliability coefficient of the 
learning outcome was 0.79 and was tested using Alpha Cronbach formula. The data 
were analyzed using Multivariate Analysis of Variance (MANOVA), preceded by an 
assumption test, i.e., data distribution normality test, homogeneity test of data group 
variances, and multicollinearity test. Data analysis using the Statistical Package for 
Social Sciences (SPSS) program for window version 23.0. 

FINDINGS 

The hypothesis tested in this study was that the creative thinking skill and mathematics 
learning outcomes of the students who learned through Treffinger with RME principles 
are better than those of the students who learned through the conventional learning 
model.  After being given treatment in eight meetings, the creative thinking skills the 
posttest, and mathematics learning outcomes, the posttest was given. The result of the 
descriptive statistical analysis of the creative thinking posttest and mathematics learning 
outcome posttest results of the students can be presented in Table 2. 

Table 2 
Recap of descriptive statistical analysis 

Variable   Group N Mean Median Standard Deviation Var. 
Creative 
Thinking Skill  

 Experiment 51 67.84 70 10.87 118.25 
 Control 50 58.8 60 9.98 99.55 

 Mathematics 
Outcome 

 Experiment 51 57,94 57 8,89 79,17 
 Control 50 51,2 51 7,42 55,13 

Based on the data in Table 2 above, it can be concluded that the mean of creative 
thinking skill and the mean of mathematics learning outcome of the students who 
learned mathematics through the Treffinger learning model with RME principles were 
higher than those who learned mathematics through the conventional teaching model. 
Then the assumption tests, in this case, the data distribution normality test, data group 
variance homogeneity test, and multicolinear test were done.  The results of the 
assumption tests with the aid of the SPSS 23.0 program are shown in Table 3 as 
follows.   
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Table 3 
 Recap of the results of data normality test 

Group N Sig Kolmogorov Smirnov 𝛼 Conclusion 

A1Y1 51 0,151 0,05 Normal Distribution 
A2Y1 50 0,080 0,05 Normal Distribution 
A1Y2 51 0,200 0,05 Normal Distribution 
A1Y2 50 0,095 0,05 Normal Distribution 

Note: 
A1Y1: Data of creative thinking skills with RME Principles Experiment Group 
A2Y1: Data of creative thinking skills with RME Principles Control Group 
A1Y2: Data of mathematics outcome with RME Principles Experiment Group 
A2Y2: Data of mathematics outcome with RME Principles Control Group 

By referring to Table 3 above, it has been shown that all groups of data whose 
normality was tested have the sig. A Kolmogorov value exceeding 0.05. Therefore, it 
can be claimed that all groups of creative thinking skill scores and mathematics learning 
outcome scores of the students in this study come from a population with a normal 
distribution. Then, the test of variance homogeneity of data on creative thinking skill 
and data on mathematics learning outcome of the students was done by using Box's test 
of equality of covariance matrics for testing the homogeneity of variance 
simultaneously, that is, the group of creative thinking skill and a group of mathematics 
learning outcome of the students.  The result of the analysis of group variance 
homogeneity with Box's M test can be explained in Table 4.   

Table 4 
Result of the testing of variance  homogeneity 

Box's Test of Equality of Covariance Matrics 
Box's M 6.880 
F 2.243 
df1 3 
df2 1787036.167 

It was referring to the result of the analysis in Table 4 above, the sig. The value of every 
data group exceeds 0.05. Therefore, it can be argued that the data group of creative 
thinking scores and the data group of mathematics learning outcome scores had 
homogeneous variances. Then, a multicolinear test was done to see the relation between 
the variables of creative thinking skill and mathematics learning outcome of the 
students, both of them were dependent variables, and to ascertain that both could be 
used as different criteria to avoid overlapping. The testing of multicollinearity was done 
based on the value of the Variance Inflation Factor (VIF) and tolerance value.  The 
result of the analysis of the testing of multicollinearity can be seen in Table 5 below.   
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Table 5 
Result of multicollinearity test  

Coefficients 
Model Coefficient Non-

standard 
Coefficient  
Standard 

T Sig. Collinearity Statistics 

B Std. Error Beta   Tolerance VIF 
1 (Constant) 35.334 3.949  8.948 .000   

Creative Thinking 
Skills  

.220 .073 .269 3.012 .003 .636 1.573 

Learning 
Mathematics 
Outcome 

.293 .051 .513 5.739 .000 .636 1.573 

Based on the data from the result of the Multicollinearity test in Table 5 above, a VIF 
value of less than ten and a tolerance value of more than 0.1 was obtained. Hence, it can 
be said that the creative thinking skill and mathematics learning outcome variables did 
not undergo multicollinearity, thus they could be used as different criteria variables. In 
this case, both variables could be used as criteria variables separately and 
simultaneously.  

Since the result showed that there was no multicollinearity, the procedure was 
continued to the testing of the hypothesis using Multivariate Analysis of Variance 
(MANOVA). The hypothesis testing was done by using inferential analysis aided by the 
SPSS application program version 23.0. The recap of the result of the MANOVA 
analysis of the data on creative thinking skill and mathematics learning outcome of the 
students can be seen in Table 6. 

Table 6 
Recap of the result of MANOVA of the data on creative thinking skill and mathematics 
learning outcome 

Multivariate Testsb 
Effect Value F Inter Group 

df 
Within 
Group df 

Sig. 

Intercept Pillai's Trace .991 5682.327a 2.000 98.000 < 0.001 
Wilks' Lambda .009 5682.327a 2.000 98.000 < 0.001 
Hotelling's Trace 115.966 5682.327a 2.000 98.000 < 0.001 
Roy's Largest Root 115.966 5682.327a 2.000 98.000 < 0.001 

Learning 
Model 

Pillai's Trace .260 17.195a 2.000 98.000 < 0.001 
Wilks' Lambda .740 17.195a 2.000 98.000 < 0.001 
Hotelling's Trace .351 17.195a 2.000 98.000 < 0.001 
Roy's Largest Root .351 17.195a 2.000 98.000 < 0.001 

Each F tests the multivariate effect of Learning Model. These tests are based on the 
linearly independent pairwise comparisons among the estimated marginal means. 

a Exact Statistic 

b Design: Intercept + Learning Model 

By referring to Table 6 above, it was obtained that F Wilks' Lambda = 17, 195, and sig. 
< 0.001. Since the sig. The value was less than 0.05, and then it can be said that 
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simultaneously creative thinking skill and mathematics learning outcomes of the 
students who learned mathematics through the Treffinger teaching model with RME 
principles were better than those of the students who learned mathematics through the 
conventional teaching model. The Treffinger learning model with RME principles has 
also had a strong and important impact on creative thinking skills and mathematics 
learning outcomes of the students.      

DISCUSSION 

Research findings show that creative thinking skills and mathematics learning outcomes 
of the experimental class students are better than the control class.  This indicated by 
descriptive statistics and hypothesizing testing data. This positive and significant result 
were influenced by the result of the integration of the three stages of Treffinger learning 
model with six RME principles. The integration is flexible, in which the six RME 
principles could be integrated into the stages of Treffinger learning model.  At the stage 
of basic tools, the RME principles involved were the principle of reality, that is realized 
by posing realistic problems in which the students were faced with examples of 
problems. Students could imagine and solve the problems by using the principle of 
activity, in which the students were individually involved in producing many ideas in 
solving the problems.  As an example, determine two fractions of the same type the 
product of their addition is 5

6
.  In answering the problem, the students give a variety of 

answers according to their knowledge. 

At this stage, most of the students were able to solve well-problems, in which they were 
able to give more than one idea relevant to the problem. The making of the students 
accustomed of the activity in this stage was able to lead the creative thinking skill 
process of the students to the fluency aspect. The finding of this study is relevant to 
Treffinger view, who states that the most strategic step in solving problems is the basic 
steps. There, students’ the basics of the development of functions and creative basic 
ability, both cognitive and affective, can be assessed. When the effort to find various 
solutions can be developed successfully, then there will be about 60% guarantee that 
other steps will succeed.  The basic tools stage can also lead the students to solve non-
routine problems and this has an impact on the improvement in their mathematics 
learning outcome. This agrees with the previous finding that Treffinger learning model 
can have a positive contribution to the development of students’ creative thinking skills 
and ability to solve mathematical problems (Ridwan, Ridwan, Supriyadi, & Nurmanita, 
2019). 

The stage of practice with process, three principles of RME involved, such as 
interaction principle, which highlights on group discussion activity; reality principle, 
which reflects the realistic problems discussed in the group; and the principle of 
activity, that is, stimulate the students to communicating their ideas and responding to 
each other based on the ideas being expressed. The students are grouped based on their 
abilities, and each group consists of 4-5 members. This concept aligns with Vygotsky’s 
ZPD concept. 
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Zone of Proximal Development (ZPD) is the zone in which the student cannot solve 
difficult tasks alone but needs a guidance or assistance from adult or other students who 
have more capabilities (Denhere, Kudzai, & Josiah, 2013). Throughout this case, ZPD 
is a distance between the level of real development demonstrated by the ability to solve 
problems independently and the level of potential developmental capacity proven by the 
ability to solve problems with the aid of adults or by collaborating together with peers 
who are more capable (Siyepu, 2013). Based on the problem given, most of them were 
able to give answers with uncommon ideas with correct operational process and result. 
Familiarization with the learning activities at this stage can guide the creative thinking 
skill process to the originality aspect, i.e., the students can give ideas or ways of 
thinking that are different from other ways. Besides, Treffinger model with RME 
principles could stimulate students in solving mathematical problems up to non-routine 
problem solving that requires students to have high order thinking skills, and their 
mathematics learning outcome increased as well (Ndiung, 2020a). 

The stage of working with  real problems, the RME principle used was the principle of 
guidance, in this case through the teacher’s guidance, the students could construct  
problems and their solutions autonomously, and the group also used the principle of 
networking by connecting their previous knowledge especially to solve the fraction 
problem and the principle of gradation, that is, the students can solve realistic problems 
gradually through the process of problem solving informally toward formal problem 
solving.  This can be seen in the result of analysis of the process of solving the problems 
given to the students in which they were able to give answers in more than one way 
with correct computational processes and results. The steps in solving  problems  taken 
at the stage of working with real problems are in line with  Jerome Bruner’s learning 
theory that states that for the teaching to be able to develop  the students’ intellectual  
ability in learning some knowledge (e.g., mathematical concepts), the teaching materials 
need to be presented by considering the stage of cognitive/knowledge development of 
the students  in order the materials can be internalized in their cognitive structure 
(Ardana, Wisna Ariawan, & Hendra Divayana, 2017). According to Bruner, the 
internalization process will really occur (which means that the learning process occurs 
optimally) if the knowledge that is taught is learned in three stages of models, namely 
the enactive model, iconic model, and symbolic model. Bruner’s opinion supports Jean 
Piaget’s theory that states that human thinking process follows the gradual development 
from intellectual thinking to abstract thinking (Richland, Frausel, & Begolli, 2016). In 
this case, the students at the elementary school ages (7-12) are at the concrete 
operational phase. Thus, knowledge is presented from concrete stage to abstract stage. 

This is different from the situation of teaching that uses the conventional learning 
model. The learning that uses the conventional learning model tends to be oriented to 
the less challenging thinking process since the students are not given enough 
opportunities to solve problems by themselves since they tend to be teacher-directed. 
The problems presented are dominantly those that do not need advanced thinking 
knowledge so that the students are less creative. Hence, it can be said that 
simultaneously, the creative thinking skill of the students who learn mathematics 
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through Treffinger learning model is better than those who learn mathematics through 
the conventional learning model. 

This is different from the situation of teaching that uses the conventional learning 
model. The learning that uses the conventional learning model tends to be oriented to 
the less challenging thinking process since the students are not given enough 
opportunities to solve problems by themselves since they tend to be teacher-directed. 
The problems presented are dominantly those that do not need advanced thinking 
knowledge so that the students are less creative. Hence, it can be said that 
simultaneously, the creative thinking skill of the students who learn mathematics 
through the Treffinger learning model is better than those who learn mathematics 
through the conventional learning model.  

CONCLUSION 

The Treffinger learning model is one of the learning models with a creative technique 
that can guide students to be able to solve problems unusually by involving realistic 
problems originating from students' real life. The result of this study shows that the 
creative thinking skill and mathematics learning outcome of the students who learn 
mathematics through the Treffinger learning model with realistic mathematics 
education approaches are better than those of their counterparts who learn mathematics 
through the conventional teaching model both separately and simultaneously. It can be 
said that the integration of Treffinger's creative learning model combined with the six 
principles of RME as one of the learning models that can be used by elementary school 
teachers in mathematics learning to shape creative thinking skills while enhancing 
mathematics learning outcomes. The treatment of this research is still limited to 
fractional material. Therefore, to prove its effectiveness in other materials or for other 
subjects can be done in further research and/or by subsequent researchers.   
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