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Abstract. Advance organizer, Progressive Differentiation, Progressive Ordinate, integrative
reconciliation, Creativity Deflopmen, Reflection, and Extention are mathematics learning
syntax, hereinafter referred to as the ADOICARE learning model. This is the result of 3 years
of research and development. Plomp's theory (1997) became a reference for development.
The ADOICARE model draft that has been validated by experts was tested on 9 mathematics
teachers of class VIl SMP in Gowa Regency, South Sulawesi, which were divided into 3
groups. Each group teaches ADOICARE-based learning tools to 3 parallel classes. Data
collection was carried out during the implementation process using observation sheets of
learning implementation, student activities and student response questionnaires. The
collected data were analyzed descriptively. Practicality criteria refer to Nieveen's (1999)
theory. The results showed that the ADOICARE model-based mathematics learning tool was
practically applied in the field.
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INTRODUCTION

Motivations for the creation of the ADOICARE learning model are: (1) concern
about: low mathematical creativity and the positive character of students, which is
marked by the spread of brawls between students (results of initial studies), (2)
creativity is very important for every individual[1], (3) creativity can be developed
through continuous practice[2-4]. Furthermore, an initial study was carried out:
Curriculum 2013, learning theory, creativity theory, development research theory, and
character theory.

The essence of learning theory to support the ADOICARE Model

Cognitive Understanding. The basic concepts of thinking about cognitivists
include: (1) the individual as an active information processor,[5,6]; (2) individual
behavior is determined by the perception and experience of the information
encountered, as well as how much the individual is involved in processing
(transforming) the information; (3) learning is a product of the interaction between
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what individuals know, the information they encounter, and what they do when they
learn.[7](4) knowledge resulting from the formation and storage of an information
package, or schema, which consists of the mental construction of our ideas. This view
explains that information can be well absorbed by students if in learning they pay
attention to: (1) the network linkages of packets in the brain about what is explained,
(2) what connection is explained with the knowledge they have, (3) the
correspondence between what is said with something that is understood. Learning in
this view focuses on a process of experiencing, repairing / strengthening networks
and expanding cognitive structures. Contructivistic understanding. The essential
thing from the viewpoint of constructivism is that knowledge is not accepted
passively, knowledge should not be simply transferred, but interpreted, built actively
by individuals. Humans construct their knowledge through their interactions with
phenomena and objects in their environment. Learning begins with giving problems,
then provides opportunities for learners to discover for themselves, teaches students
to be aware and use their own learning strategies, so that students can find parts of
the basic skills required[8]. Piaget's theory. In learning, it emphasizes: (1) focusing on
the child's thinking or mental processes, not just what the child uses to arrive at the
answer. Appropriate learning experiences are developed with attention to the
cognitive stages of students, (2) prioritizing the role of students in taking their own
initiative and active involvement in learning activities. Presentation of knowledge is
not emphasized, but children are encouraged to discover their own knowledge
through spontaneous interactions with their environment, (3) understand that there
are individual differences in terms of developmental progress[9].

Vygotsky's Theory. Slavin and Wertsch stated that in learning, Vygotsky's
theory emphasizes: (1) The area of the closest development, abbreviated as ZPD
(zone of proximal development) [9,10]. ZPD is the area between the level of actual
development and the level of potential development of a person. The actual level of
development is the level of a person's current learning development that he or she
has obtained with one's own abilities, while the level of potential development is the
level of one's current learning development that can only be developed through the
guidance of "adults" or by collaborating with peers.[11], (1) cognitive apprenticeship.
What is meant by cognitive holding here is a process in which someone who is
learning step by step gains expertise through his interaction with people who are
more familiar with the problems being studied, (3) Scaffolding. According to
Vygotsky scaffolding is the provision of a number of assistance to a student during
the early stages of learning and then reduces the assistance and gives the student
the opportunity to take over greater responsibility as soon as he can do it. Ausubel
Theory.This theory emphasizes meaningful learning and the importance of repetition
before learning begins. According to Ausubel, learning can be classified into two
dimensions. The first dimension relates to the way information or subject matter is
presented to students through acceptance or discovery. The second dimension
concerns how students can relate the information to existing cognitive structures,
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which include facts, concepts, and generalizations that have been learned and
remembered by students. At the first level of learning, information can be
communicated to students either in the form of acceptance learning which presents
the information in its final form, or in the form of discovery learning which requires
students to find some or all of the material to be taught themselves. At the second
level, students connect or link the information to the knowledge they already have, in
this case meaningful learning occurs. However, the student can also just try to
memorize the new information, without relating it to the existing concepts in the
cognitive structure, in this case rote learning occurs. According to Ausubel &
Robinson in meaningful learning new information is assimilated to existing
subsumes. Ausubel distinguishes between learning to accept and learning to
discover. In learning to accept students only accept, so they tend to memorize, while
in learning to find, the concept is discovered by students. students do not take
lessons for granted. In addition, there is a difference between learning to memorize
and meaningful learning, in learning to memorize the material that they have
obtained, while in meaningful learning the material that has been obtained is
developed in other circumstances so that learning is more understandable.
ADOICARE Learning Conceptual Framework

ADOICARE LEARNING

\

Cognitive, Constructivistic,
Piaget, Vygotsky, Ausubel

STUDENT

TEACHER g ;
Learning is meaningful L . .
_ : Collabo?ation g e Understanding is more than just knowing
e Motivator to learn e Experience e Able to answer: what, why, and how
» Schafollding giver e Manipulation and e Develop creative thinking
e Questioner reliable interaction o Apply knowledge
e Thinking trigger —»| * Assimilation, adaptation |l o |yternalization of knowledge into

and accommodation

e Internalisation behavior _
o Application and o Self character is formed

development

e Conduct small groups

Figure 1.1. ADOICARE Learning Conceptual Framework

Mathematical Creativity

Mathematical creativity is defined differently by experts and adopts a general
definition of creativity. In general, experts have the view that creative mathematical
thinking is different from mathematical creativity. Creative thinking in mathematics is
a mental activity that occurs in the human mind, namely: understanding / finding
problems, formulating problems, developing knowledge that is already possessed

1068



P a‘"«r . . .

m Proceeding of The International Conference on Science and Advanced Technology (ICSAT)
' "'é,_\_»_fﬁ)":e’ ISBN: 978-623-7496-62-5

* T x

from learning experiences, synthesizing knowledge with problems, viewing
information from different points of view, predicting from limited information ,
formulating hypotheses based on observed phenomena and testing Carin & Sund's
hypothesis[12], Costa[13], Fisher[14], De Bono [15]. Mathematical creativity is a
product of mathematical thinking with fluent, flexible and original indicators.[16].
Fluent refers to the ability of students to come up with different ways / answers using
the same concept[17]. Flexible is reflected in the student's ability to suggest different
ways / answers using different concepts[18]. The original is the student's ability to
suggest ways / answers that are unusual and new to students[19-21].

METHOD

This development research uses Plom's (2007) development theory at the
implementation stage. The research steps were: (1) training and assisting teachers in
preparing ADOICARE-based learning tools, (2) implementing learning tools, (3)
collecting data, (4) analyzing data, and (5) drawing conclusions. 9 mathematics
teachers of class VIIl SMP in Gowa Regency, South Sulawesi were participants in this
study. The 9 teachers were divided into 3 groups. The members of each group come
from a different school. Each group teaches a parallel class with the same material.
The data was collected during the learning process in 5 meetings using observation
sheets (scale 1 to 5). Observations are focused on the implementation of (a) the
ADOICARE learning syntax, (b) implementation of the social system, and (c)
implementation of the principle of management reaction with a support system
provided for the intended operation (IO). The collected data were analyzed using the
formula: 10 =, where: 10 = total mean for all aspects, = average aspect =i, and n =

Bisa i g g <

number of aspects. ADOICARE learning model is said to be practical, if.< ===

10 <5
FINDINGS AND DISCUSSSION

Findings

The process of analyzing data to determine whether the ADOICARE Learning
Model is practical or not is: (1) recapitulating the results of observations of the
implementation of learning into a table including: Aspect | (Ai), Indicator | (li), and the
value of the jth meeting of indicators to -i (Pji) for 5 meetings, (2) determining the
average value of the observed results for 5 meetings, (3) determining the mean value
for each aspect of the observation: Syntax, social system, and reaction principles for 5
meetings, (4) ) tabulating points (3) into a table for 5 meetings, and for each group of
parallel classroom teachers as shown in tables 3.1, 3.2, and 3.3, and (5) determining
the intended operational (Ol)
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Table 3.1. Mean intended operational (Ol) value for Group A 5 Meeting<

Average Value of Aspects Observed in

No. Parallel 5 Meetings 10
Kls Syntax Social Principle of
System Reaction
1. Al 4.25 4.45 3.96 4.22
2. A2 4.16 4.05 3.98 4.06
3. A3 4.32 4.16 3.88 4.12

Table 3.1. It shows that group A for parallel classes A1, A2, and A3 in the
syntax and social system aspects is in the high category. The principle aspects of the
reaction are in the moderate category and tend to be high. Mean intended
operational (Ol) values for each parallel class and for each aspect in group A are at
intervals. Referring to the predetermined criteria, it is concluded that practical
ADOICARE-based learning is carried out in the field.<> 4 <10 < 5

Table 3.2. Mean intended operational (Ol) value for Group B 5 Meetinge

Average Value of Aspects Observed in

No. Parallel 5 Meetings 1O
Kls Syntax Social Principle of
System Reaction
1.  B1 4.12 4.14 4.15 4.13
2. B2 4.20 4.10 4.02 4.10
3. B3 4.05 4.16 3.98 4.06

Table 3.2. It shows that group B for parallel classes B1, B2, and B3 on the
aspects of syntax and social systems is in the high category. The principle aspects of
the reaction are moderate and tend to be high. Mean intended operational (Ol)
values for each parallel class and for each aspect in group B are at intervals. Referring
to the predetermined criteria, it is concluded that practical ADOICARE-based learning
is carried out in the field.& 4 <10 < 5

Table 3.3. Mean intended operational (Ol) value for Group C 5 Meeting<

Average Value of Aspects Observed in

No. Parallel 5 Meetings 1O
Kls Syntax Social Principle of
System Reaction
1. C1 4.20 4.40 3.92 417
2. Q2 4.05 4.45 3.88 4.12
3. C3 4.15 4.25 4.02 4.14

Table 3.3. It shows that group C for parallel classes C1, C2, and C3 on the
aspects of syntax and social systems is in the high category. The principle aspects of
the reaction are moderate and tend to be high. Mean intended operational (Ol)
values for each parallel class and for each aspect in group C are at intervals. Referring
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to the predetermined criteria, it is concluded that practical ADOICARE-based learning
is carried out in the field.< 4 < 10 < 5
Discusssion

This study aims to determine the extent of the implementation of
mathematics learning based on the ADOICARE learning model compiled by the
teacher. The contribution of this research is to improve the ability of mathematics
teachers to innovate learning to develop mathematical creativity and positive
character of students. One of the most important student competencies in the 21st
century is higher order thinking skills (creative, critical and problem solving) and
students' positive character. The role of teachers to develop creative thinking skills
and cultivate the positive character of students in the 21st century is very essential
and a necessity (NACCCE, Jeffrey & Craft, Jeffrey & Craft (in[22]). For this reason, one
of the activities in this research is to train and assist teachers in collaborating to
develop ADOICARE-based learning tools and implement collaborative learning tools.
The results showed that the 9 teachers could carry out ADOICARE-based
mathematics learning well. This shows that: (a) the teacher has performed its role well
as: learning motivator, schafolling giver, reliable asker, thinking trigger, and small
group conductor, (b) the teacher has been able to implement Ausubel's meaningful
learning principles and basic principles of understanding constructivism. This theory
is the basis for the creation of the ADOICARE mathematics learning model which
consists of 7 syntax, namely: (1) Advance organizer. This activity facilitates students to
improve the ability to connect between the knowledge they already have and the
knowledge to be studied, (2) Progressive Differentiation. This activity facilitates
students to represent their knowledge in another form and practice creativity, (3)
Progressive Ordinate. This activity trains students to build their own knowledge
through collaboration, (4) integrative reconciliation. This activity trains students to
internalize and develop their knowledge in a higher realm, (5) Creativity deflection.
This activity trains students to come up with new ideas in finding solutions to the
problems at hand, (6) Reflection. This activity trains students' metacognition skills,
communicates ideas, and forms an honest character, and realizes their weaknesses.
and (8) Extention. This activity trains students to overcome cognitive conflicts and
misconceptions. These 8 principles facilitate students: understanding mathematical
concepts more than just knowing, being able to answer: what, why, and, how,
developing creative thinking, applying knowledge, internalizing knowledge to
behavior, forming self-character. This activity will improve students' learning skills
that are needed in the 21st century.

REFERENCES

[11 Simonton DK 2003 Scientific creativity as constrained stochastic behavior: The
integration of product, person, and process perspectives. Psychol. Bull. 129 475-
94

1071



[7]
[8]

[9]
[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

Proceeding of The International Conference on Science and Advanced Technology (ICSAT)
ISBN: 978-623-7496-62-5

Sternberg RJ 1999 Handbook of creativity (Cambridge, UK; New York:
Cambridge University Press)

Sternberg RJ 1999 A Propulsion Model of Types of Creative Contributions Rev.
Gen. Psychol. 3 83-100

Mumford MD and Gustafson SB 1988 Creativity syndrome: Integration,
application, and innovation. Psychol. Bull. 103 27-43

Skemp RR 1986 The psychology of learning mathematics (Harmondsworth:
Penguin Books)

Solso RL, MacLin OH and MacLin MK 2008 Cognitive psychology (Boston, Mass ..
Pearson / Allyn and Bacon)

Bruning RH, Schraw GJ, Ronning RR and Glover JA 1995 Cognitive psychology
and instruction (Englewood Cliffs, NJ: Prentice Hall)

Confrey J 1990 Chapter 1: A Review of the Research on Student Conceptions in
Mathematics, Science, and Programming Rev. Res. Educ. 16 3-56

Slavin RE 2012 Educational psychology: theory and practice (Boston: Pearson)
Wertsch JV and Sohmer R 1995 Vygotsky on Learning and Development Hum.
Dev. 38 332-7

Wertsch JV 1985 The Semiotic Mediation of Mental Life: LS Vygotsky and MM
Bakhtin Semiotic Mediation (Elsevier) pp 49-71

Carin AA and Sund RB 1975 Teaching science through discovery (Columbus,
Ohio: Merrill)

Costa AL and Association for Supervision and Curriculum Development 1985
Developing minds: a resource book for teaching thinking (Alexandria, Va:
Association for Supervision and Curriculum Development)

Fisher RJ 1990 The Social Psychology of Intergroup and International Conflict
Resolution

De Bono E 1994 Teach your child how to think

Arikan EE 2017 Is There a Relationship between Creativity and Mathematical
Creativity? J. Educ. Learn. 6 239

Nadjafikhah M and Yaftian N 2013 The Frontage of Creativity and
Mathematical Creativity Procedia - Soc. Behav. Sci. 90 344-50

Yaftian N 2015 The Outlook of the Mathematicians' Creative Processes
Procedia - Soc. Behav. Sci. 191 2519-25

Singh B 1988 Teaching-learning strategies and mathematical creativity (Delhi,
India: Mittal Publications)

Tuli MR 1985 Abstract: Mathematical Creativity: Its Relationship to Aptitude for
Achievement in and Attitude Towards Mathematics Among Bous J. Creat.
Behayv. 19 225-6

Plucker JA, Beghetto RA and Dow GT 2004 Why Isn't Creativity More Important
to Educational Psychologists? Potentials, Pitfalls, and Future Directions in
Creativity ResearchEduc. Psychol. 39 83-96

1072



[22]

Proceeding of The International Conference on Science and Advanced Technology (ICSAT)
ISBN: 978-623-7496-62-5

Alimuddin 2012 Creative Thinking Process of Prospective Teacher Students in

Mathematical Problem Solving based on Gender (Surabaya: Surabaya State
University)

1073



