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'I.'hc ARICESA model was designed to improve learning motivation and
understanding of student concepts. This study aims to develop a valid, practical,
and effective ARICESA model to improve learning motivation and conceptual
understanding of science teacher pre-service elementary school. The model was
developed using the Plomp design with a preliminary study, prototypiahg, and
assessment stages. The trial subjects were 34 students who programme; Basic
Concept of Elementary Science course. The trial was conducted using onc-gm
pre-test and post-test design. A descriptive statistical analysis was used to
determilme validity and practicality of the model, as well as Berenliell statistical
analysis to determine the effectiveness of the learning model. The results showed
that the ARICESA model: 1) was valid based on review of content and construct
validity, and supported by valid learning materials, 2) practically used in learning
as shown by excellent lecturer and student activities, 3) effective in improving the
learning motivation by means of N-gain 65 and impr()vilalhe conceptual
understanding by means of N-gain .72 to .76 for each topic. The @plementation of
the ARICESA model needs to be expanded for greater support of the practicality
and effectiveness.

Keywords: ARICESA learning model, learning motivation, understanding of concepts
INTRODUCTION

In this era of globalization within the 21“-c@ry. pre-service teachers are required to
PPAle excellence competencies with a variety of 21-century skills (Urbani et al., 2017).
Assessment and Teaching of 21"'-Century Skills (ATC218) categorize 21" -century skills
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into four categories, one of which is ways of thinking (Griffin, et al., 2012). The ways of
thinking category consist of creativity, innovation, critical thinking, and metacognition
(Patricia, e al., 2012). Motivation and confidence to succeed become the principle to
achieve the ways of thinking category (Griffin et al., 2012). Understanding the concepts
is also a principle to reach the level of ways of thinking category (Chu, et al., 2017).
Creativity can improve if students have good learning motivation because leeu‘
motivation is the main factor for creative thinking (Hamza & Hassan, 2016). The
development of critical thinking skills and analytical thinking skills have to be driven by
learning motivation (Miele & Wigfield, 2014) while conceptual understandings are the
initial stage for mlylicell thinking (Irwanto, et al., 2017). That is, to achieve 21
century skills, pre-service teachers must improve the learning motivation and
understanding the concepts in learning.

Students at the higher education level said that they were not motivated in the learning
environment (Cetin-dindar, 2015; Ng, et al., 2016). These conditions become an
inhibiting factor in optimizing the understanding of the concepts (Andersen & Cross,
2014). Students tend to have planning and management of science learning tasks (choice
of tasks) in the low category (Plenty & Heubeck, 2013). Meanwhile, students' anxiety
intake on science tests and receiving test results are at a very high level (de Silva, et al.,
2017). This indicates that students feel anxious or lack self-confidence in science
learning. Students have a low level of literacy in science learning activities and also a
low level of using the time for learning (persistence) (Woods-McConney, et al., 2013).
Each of the choices of tasks, effort, persistence, and self-confidence are indicators of
learning motivation which are the principles for improving the learning achievement.
(Ngetal., 2016).

LITERATURE REVIEW

The expectancy-value theory explained that motivation was formed from two main
forces: the individual’s expectation of reaching a goal and the individual’s value of that
goal (Woolfolk, 2016). Based on the studies related to expectancy-value theory,
motivation can be viewed from the choices, persistence, and actions of a person while
learning (Wigfield & Eccles, 2000). Students indicate motivation through their interest
in doing assignments (choice of tasks), trying optimally in the process (effort), and
spending a lot of time (persistence) to perform these activities (Schunk, 2012).
Motivation to perform activities is the desire to meet the needs of self-development
(achievement motive) (Schunk, 2012). Students who are motivated, will not feel worried
when they have to take on various kinds of tests given because they have the confidence
to succeed (self-confidence) (W()()lfa(. 2016). Learning motivation can be measured
based on five indicators that are the choice of task, effort, persistence, self-confidence,
and achievement.

The main idea of education is learning that afford students an understanding of concepts
(Konicek-Moran & Keeley, 2015). The concept is an abstraction that can help a person
construct comprehensive thinking as a tool to organize views and predict an action along
with its classification (Konicek-Moran & Keeley, 2015). Based on Bloom's revised
taxonomy, the understanding was categorized into seven that is (1) interpreting; (2)
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exemplifying; (3) classifying; (4) summarizing; (5) inferring; (6) comparing; and (7)
explaining (Anderson et al aﬂﬂl). All of the understanding categories can be achieved
by the inquiry model that give chance for students to learn how to find the f:E;md
concepts through direct experience (Putra, Widodo, & Jeltmikcm(]lﬁ). The inquiry
model can improve the understanding of concepts and have a positive impact on
learning motivation (Nisa, et al., 2018; Trnova & Trna, 2015), even though not
significantly (Wang, et al., 2015). The inquiry model implementation requires students
m) are motivated to learn (Capps & Crawford, 2013:; Meyer, etal., 2013).

Learning that does not provide strategies to motivate students, makes understanding of
concepts hard to achieve (Bernardo, et al., 2015). Presenting narratives to motivate
scientific problem solving is very efficient for improving motivation and understanding
of concepts in science learning (Trnova & Trna, 2015). The learning strategies
implementation needs to present the science context in daily phenomena, approaches of
scientific interdisciplinary, and strategies to improve learning motivation (Santrock,
2018; Serafin, 2016). An orientation of learning objectives both mastery of concepts and
processes must be conveyed by the lecturer so that students can be more motivated
(Patrick & Yoon, 2004).

Science learning need mm self-confidence till students can eliminate their anxiety (de
Silva et al., 2017). ARCS (Attention, Relevance, Confidence, Satisfaction) is a
motivational model designed by Keller to improve students' motivation and confidence
in learning (Huett, et al., 2008) and be able to provide support for various kinds of
learning emg & Hew, 2016; Jachin & Usagawa, 2017). The ﬁmS model enables
students to quickly gain an overview of the major dimensions of learning motivation,
and how to create strategies to stimulate and sustain motivation in each of the four areas
(Keller, 2010). Student motivation can be stimulated using a strategy that captures
attention, presents relevance of the learning matter to their needs, provides a stimulus of
confidence to succeed and a sense of satisfaction towards their performance results
(Keller, 2010).

Based on the Csikszentmihalyi's flow theory there are three main factors that represent
the state of students flowing in learning are interest, concentration, and enjoyment
(Keller, 2010). The attention phase in ARCS model is certainly capable of arousing
student interest and concentration (Shernoff, et al., 2003). Learning rrgconf()rm to
flow theory, which can make someone who is learning feel comfortable P&fforming the
activity (Rodriguez-Ardura & Meseguer-Artola, 2017). The learning process will
continuously develop when students feel enthusiastic about being involved in learning,
enjoying challenges, and maintaining a successful perspective (Hayes, 2007). Self-
assessment contributes to metacognitive skills related to achievement as an indicator of
learning succai (Brown & Harris, 2014). Self-assessment is a manifestation of student
involvement in identifying standards and/or criteria to be applied to their work and
making judgments about the extent to which they have met these criteria and standards
(Boud, 1995). The results of s@sscssmﬁnt provide support for satisfaction in the
ARCS model (Orji, et al., 2018). Self-assessment is a skill that needs to be developed to
support students promoting themselves (Panadero, et al., 2018). The inquiry and ARCS
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models have been integrated by combining a component of enjoyment learning to create
an environment of fun and self-assessment §§fin appraisal system that does not cause
anxiety and despair of learning outcomes. A new learning model has formed, called
ARICESA (Attention, Relevance, Inquiry, Confidence, Enjoyment, Satisfaction, and
self-Assessment) to improve learning motivation and understanding the basic concepts
of elementary science.

search Question

This study aims to develop aid, practical and effective ARICESA model supported

by its learning materials. The research questions of the study are:

(1) How is the ARICESA model validity for improving the learning motivation and
understanding of the concepts?

(2) How is the ARICESA model practicality when implementing in a trial class?

(3) How is the ARICESA model effectiveness for improving the learning motivation
and conceptual understanding?

ETHOD

This study m to develop a valid, practical and effective ARICESA learning model so
that it can improve learning motivation and understanding of the basic concepts of
science for pre-service elementary teacher. The ARICESA model stated to be valid if
the assessment results of the component of content and construct validity, and
supporting materials of the ARICESA model, are minimally valid and reliable category;
it was stated to be practical if the observation results of the model practicality and
student activities are minimally in good category; and it was stated to be effective when
the mean of normalized gain (N-gain) for learning motivation and understanding of
concepts, are minimally in medium category with a significant improvement based on
inferential statistical test results.

Learning materials to support ARICESA model implementation include the Lecturer
Unit, Student Worksheet, and Learning Book. The development design consists of three
steps, a pl'CB‘Iil]ill')" study, prototyping, and assessment stage (Plomp & Nieveen, 2013).
The model design has actualized in the form of the ARICESA Model Book which was
validated by experts through a Focus Group Discussion (FGD) on the prototyping stage.
The model validity was determined based on the components of content and construct
validity. Furthermore, a limited trial was directed with the implementation of the
ARICESA model in one class to obtain a prototype learning model with the following
characteristics: (1) the validity of models and supporting materials for model
implementation; (2) the practicality of the model which inclu@@®fthe lecturer and student
activities, and the obstacles met; (3) the effectiveness of the model to improve learning
motivation and understanding of basic concepts of Elementary Science on the pre-
service elementary teacher.
Participants
The validity assessment of the ARICESA model and the learning materials through the
FGD involved three education experts. Each of them has expertise in developing
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learning models, developing learning materials, and elementary science learning. The
limited trial of the ARICESA model has directed on 34 pre-service elementary teachers.
The sample in this study was Z"d-grelde students who were programming the Basic
Concept of Elementary Science course. A model lecturer was also involved in a limited
trial to implement learning and was accompanied by two observers.

Instrument and Procedures

The assessment sheets of content and construct validity were used as instruments to
determine the validity of the ARICESA model. The ARICESA-based learning materials
were assessed for its validity using the Validity Assessment Sheet, in particular: Lecturer
Units, Student Worksheets, and Learning Book. Learning materials including several
topics are particularly: Forces and Motion in Life, Energy and Change, Temperature
Measurement, Heat and Transfer, Sound Waves, and Light Waves. The practicality of
the ARICESA model was determined based on learning observations using observation
sheets of lecturer and student activities. Meelsurelm of learning motivation and
understanding of elementary science concepts was carried out before and after the
implementation of the ARICESA model in Basic Concept of Elementary Science
course. Learning motivation was measured by the learning motivation questionnaire,
while understanding of concept was measured by the conceptual test of elementary
science for each topic. The test was in essay form by an allocation limeﬁl 20 minutes.

The learning motivation questionnaire and conceptual test instrument used in this study
had been developed by the researcher. Those instruments had been validated empirically
and theoretically by three experts in the fields of education and science. The evaluation
aspects were construction, materials, language, and time allocation of the instrument.
The validuli‘esulls had confirmed that the learning motivation questionnaire scores
9.11 (with a score range 1-10) in a very valid category and the reliability coefficient had
calculated as .89 in the strong reliability category, which consists of 42 statements. The
conceptual test instrument consisted of 7 questions for each topic that have a validity
scores 8.89 in a very valid category with the reliability coefficient was calculated as .81
'&hc strong reliability category.

Data Analysis

A quantitative descriptive analysis was used to determine the validity of the model and
learning materials, and learning model practicality. Three experts as validators of the
ARICESA model provide a valugZivith a range of 1-10 in the validity assessment
instrument and then dctermjn@c average value of each component and determine its
reliability. The practicality of each phase learning and student activities were observed
and assessed by giving a score of 4 (Very Good), 3 (Good), 2 (Poor), 1 (Very Poor).
The results of validations and observations were determined by the mean score of each
component and its reliability from inter raters agreement for ordinal data. The reliability
was determined using the Intraclass Correlation Coefficients (ICC) equation:

MSg — MS;
f=——+——
MS,
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where Mm mean square for rows and MSg = mean square for error. The value @C
was used to evaluate the level of reliability using the following general guideline: ICC <
S0 (poor reliability); 50 < ICC < .75 (moderate reliability); .75 < ICC < 90 (good
reliability), and ICC > .90 (excellent reliability) (Koo & Li, 2016).

Data about learning motivation and understanding of concept were analyzed using
descriptive statistics and inferential statistics to determine the significance of increased
learning lTI()Gilli()l]. Student learning motivation was described based on each indicator,
particularly Choice of Tasks, Effort, Persistence, Self-Confidence, and Achievement.
The improvement of learning motivation was tested by Wilcoxon Signed Rank in an
ordinal scale. The improving significance of understanding the Basic Science of
Elementary Science was analyzed by paired t-test because in a ratio scale and it had
filled the assumption of data normality. The normality of conceptual understanding
scoregepins tested using Kolmogorov-Smirnov on each topic. The mean of normalized
gain (N-gain) was used to determine the improvement level in learning motivation and
understanding of thalcmenteu‘y science concepts between before and after learning.
Hake (1999) stated, N-gain = (post-test score — pre-test score) /(maximum score — pre-
test score), with criteria: N-gain > .70 (high); . 30 < N-gain < .70 (medium); dan N-gain
< .30 (low).

FINDINGS
Content Validity of ARICESA Learning Model o

The assessment results of the ARICESA model's content validity are presented briefly in
Table 1. The content validity gets very valid criteria in terms of the model development
needs to support 21%-century skills, support the national qualification framework
according to the higher education standard in Indonesia, fit the gap between the
expectations and realities of current learning (especially the low learning motivation and
understanding of concepts), and appropriate on suggestions for innovative learning
improvement (ARCS and Inquiry models). Each of assessment aspect of the ARICESA
rdel development needs has reached the validity criteria.

Table 1
The Assessment Results of ARICESA Model in Terms of Content Validity
Component of Content Validity Mean  Criteria Icc Level of Reliability
Model development needs 8.47 Very Valid 53 Moderate
Latest knowledge support of model 833 Very Valid 64 Moderate
development -

The content validity gets very valid criteria in terms of the latest knowledge support in
the development of model objectives, theoretical and empirical framework, a rise of the
learning design and preparation, learning environment, learning assessment, and efforts
to promote further research. The intraclass correlation coefficient of each content
validity aspects are .53 and .64 in the level of moderate reliability.
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Construct Validity of ARICESA Model

Table 2 presents the construct validity about the internal components of the ARICESA

model involving learning objectives and results (9.00), theoretical and empirical

framework (8.56), syntax or learning phases (8.83), and learning environment

management (8.67). Each mean score of the validator and its reliability is 8.71 and
22%. This confirms that learning model fills construct validity.

Table 2
The Assessment Results of ARICESA Model in Terms of Construct Validity
Component of Construct Validity Mean  Criteria ICC Level of Reliability
Learning objectives a)() Very Valid .51 Moderate
Theoretical and empirical framework 856 Very Valid .62 Moderate
Learning syntax 883 Very Valid .51 Moderate
Learning enviganment management 8.67 Very Valid .73 Moderate

The Validity of ARICESA-Based Learning Materials

The validity assessment of the lecturer units was categorized into two kinds, about the
completeness of the lecture unit components and the learning syntax. The assessment
results of lecture unit validity are presented in Table 3, which generally gets in very
valid criteria. The validators suggest for adjusting the time allocation with the learning
objectives, attention phase activities are described by the parts of specific methods and
media, and then explain the self-assessment clearly.

Table 3 presents the lecture unit validity with each component scores are the component
completeness of 8.52 and the learning syntax of 8.47. The assessment results of the
learning book validity include contents propriety (9.22), presentation structure (9.10),
language structure (9.07), and graphics design (9.13). Each component of the learning
book validity has a score of more than 9 with an overall mean of 9.13, which indicates
the validator state that the learning book is very valid. The assessment results of the
student worksheets for each component are didactic of 8.75, contents structure of 8.58,
presentation structure of 8.83, and time allocation of 8.00.

Table 3
The Assessment Results of Lecturer Units, Learning Book, and Student Worksheets
Learning Materials Components of Validity Score  1CC Level of Reliability
. Completeness of Components 852 51 Moderate
Lecturer Units Learning Syntax 8.47 63 Moderate
Contents 922 58 Moderate
Leaming Book Presentation Structure 9.10 69 Moderate
Language Structure 9.07 65 Moderate
Graphic design 9.13 67 Moderate
Didactic 8.75 g1 Moderate
Contents 8.58 60 Moderate
Student Worksheets Presentation Structure 8.83 67 Moderate
Time Allocation 8.00 Sl Moderate
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Lecturer and Student Activities in the Implementation of ARICESA Model

Lecturers perform the ARICESA-based learning was accompanied by two observers.
Learning was performed based on lecturer units in six courses. The observations results
of lecturer unit's practicality are presented briefly in Table 4. The practicality of the
ARICESA model phases in all courses was very good with a mean score of 3.63 or with
a practicality percentage of 90 85%. The observing of student activities was aligned with
the phases of learning that have planned in lecturer units. Student activities that relevant
to the ARICESA model improve at each course. The mean score of the observations
within the entire course was 3.55 with a percentage of student activity of 88.72%.
Owerall, these results indicate that students can follow all phases of the ARICESA
model well.

Table 4
The Observation Results of Lecturer and Student Activities

Scores of Lecturer Performance Scores of Student Activir
ase of the Model 1 3 3 a2 5 3 1 3 3 2 y 3 3
Atteriion 383 367 367 367 333 367 333 367 367 383 383 400
Relevance 400 350 350 3350 367 367 300 300 350 400 350 400
Inquiry 363 325 338 338 363 363 313 325 375 363 375 388
Confidence 3.83 350 367 367 350 350 300 3.7 350 383 383 383
Enjoyment 383 383 383 383 36T 367 300 317 317 383 367 383
Satisfaction 3.83 383 350 350 367 367 300 300 367 383 383 383

Self-Assessment 3.83 383 383 383 367 367 300 333 350 383 383 383
Reliability (ICC) 96 94 95 95 96 96 98 96 95 94 96 97
Practicality 90.85% (Very Good) 88 .72% (Very Good)

Learning Motivation

The mean of earlier and end motivation are 1.91 and 3.92, respectively. The median of
learning motivation shifted from 1.89 for the earlier motivation to 3 .89 for the end
motivation. The mode of learning mc)ti\«ﬂ()n is 1.55 for the earlier motivation and 3 .81
for the end motivation. Table 5 presents that the implementation of the ARICESA model
can improve the mean score of learning motivation on each indicator. The measurement
results of earlier and end motivation indicate an improvement with a mean of N-gain of
65 in the medium level.

Table 5
The Assessment Results of Earlier Motivation and End Motivation Scores

Motivation Indicators  Earlier Motivation End Motivation — N-gain Level

Choice of Tasks 1.92 395 H6 Medium
Effort 1.86 394 66 Medium
Persistence 1.89 388 64 Medium
Self-Confidence 1.97 396 H6 Medium
Achievement 1.89 383 62 Medium
Mean 1.91 391 65 Medium
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The results of the Wilcoxon Signed Rank test on learning motivation are presented in
Table 6. The positive rank value of the Wilcoxon Signed Rank Statistic test is 34, which
confirms that all students have an improvement in learning motivation. Test results also
have a p-value (significance) < 0001 (< .05), resulting in rejection of Hy. This proposes
that the motivation of pre-service elementary teacher differs significantly between
before and after learning science by the ARICESA model in a limited trial class.

Table 6
N-gain and Wilcoxon Signed Rank Statistic Test of Learning Motivation

Mear! of Criteria Result of Wilcoxon Signed Rank Statistic Test

N-gain Negative Rank Positive Rank P

65 Medium 0 34 < 0001*
*p < 05

The Understandina‘ Basic Concept of Elementary Science

Table 8 presents that the implementation of the ARICESA model can improve the
understanding of Basic Concept of Elementary Science on each topic. This is indicated
by the mean of N-gain with high level. To obtain the significance of the conceptual
understanding improvement, it needs to test the similarity using paired t-tests. This test
had performed because the gain score of undcrsteling the concept meets normality
with p-value was more than .05 on each topic as shown in Table 7. The p-value of
paired t-test for the pre-test post-test on each topic was less than 05. Thus, Hy is
rejected with the implication that there is a significant difference between unde)ding
the Basic Concept of Elementary Science on Pre-service elementary teacher from the
m-test and post-test results through each topic. The overall ¢ shows a negative value
which indicates that the mean of pre-test value is smaller than the post-test or an
improvement in the value of understanding of Basic Concept of Elementary Science on
Pre-service elementary teacher between before and after learning with the ARICESA
model.

)
r:la];ity Test of the Understanding of Concept using the Kolmogorov-Smirnov Test
Topics Statistic df p
Force and Motion 074 34 200%
Energy and Its Change 120 34 200%
Temperature DE6 34 200%
Heat and Transfer A18 34 200%
Sound Wave 129 34 166%
Light Wave 120 34 200%
#p > 05
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7
N-gain and Paired T-Test of the Understanding of the Concepts

Result of Paired T-Test

Topics X Xp N-gain  Level
Ax t 7
Force and Motion 1753 7888 4 High -61.353 29819 < 0001%
Energy and Its Change 1565 7659 72 High -60.941  -26873 < 0001*
Temperature 1641 8053 77 High -64.118  -29.337 < 0001*
Heat and Transfer 1765 7976 5 High -62.118  -33033 < 0001*
Sound Wave 1794 B0O.18 76 High -62235  -29702 < 0001%
Ligthave 1959 8106 6 High -61.471  -33968 < 0001%

*p < 05; xi = mean of pre-test, xr = mean of post-test, Ax = mean different

DISCUSSION

The development of the ARICESA model was carried out through modification of the
ARCS model by combining external motivation factors. The ARCS model was
developed as a motivational model that focuses on individuals as a source of motivation,
so that the categories of attention, relevance, confidence, and satisfaction need to be
reached from the individual's internal and be promoted by lecturers. The ARICESA
model presents more systematic external factors through fun learning conditions that are
the environment, the substance of learning, and psychological and social conditions. The
intervention carried out in the ARCS model is in the form of the principle of active
student involvement in the Inquiry model, the pleasant of atmosphere and learning
environment at Joyful (Enjoyment) Learning, and the seeding of personal control
optimism in Self-Assessment. The results of these interventions were able to improve
learning motivation, both from internal and external factors (Table 5). Interventions with
the Inquiry model and the self-assessment principle have an impact on cognitive and
metacognition reinforcement by the results of improved understanding of concepts
(Table 8).

Lecturers must be able to attract attention or make students focus on starting learning by
arousing learning passion through varied and innovative methods in phase A
(Attention). In this phase, it is necessary to explore students' initial knowledge of a
material (phenomenon or earlier problem). Students respond by expressing their
opinions or earlier knowledge of learning topic (phenomenon or earlier problem).
Student activity in phase A proved to improve to be more focused when starting learning
(Table 4). Phase R (Relevance) aims to present the relevance of the matter to the
principle of familiarity (suitability in the context of everyday life). Lecturers must be
able to present the orientation of the learning objectives of a matter. Thus, students
understand the relevance of the matter to the context of life and learning objectives.
Knowledge of the relevance of the concept with phenomena or activities in life becomes
the base of knowledge in order to involve the benefits of science, especially in life
(Woods-McConney et al., 2013).
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Phase I (Inquiry) can support the understanding of the Basic Concept of Elementary
Science through activities based on scientific procedures. With the guidance of lecturers,
students have been able to plan an experiment, observe, interpret, and analyze the data
that has been collected to make conclusions. Students have an improved understanding
of concepts after model implementation (Table 8). The findings of previous studies have
also proven that inquiry can improve understanding of concepts (Bartel & Hagel, 2014;
Lee, et al., 2018; Roll et al., 2018) Phase C (Confidence) and A (self-assessment)
support the achievement of student competencies regarding responsibility for their
performance. Lecturers must be able to stimulate self-confidence in students by
explaining the importance of confidence in a performance during phase C (Confidence).
Lecturers must arouse students' confidence to succeed in learning by introducing
personal control so that they can arouse their self-confidence and belief in success. Most
of the significant effects of self-assessment are that students can be personally
responsible for the improvement of their competencies (Panadero, et al., 2017). Student-
centered learning by actively involving them in the scientific process and assigning tasks
or challenges will be able to shift the responsibilities which initially from external
factors into internal factors (kesadaran pribadi) (Breunig, 2017).

Phase E (Enjoyment) and S (Satisfaction) become interventions to make students flow
the whole of learning with feeling comfortable and full of joy. Lecturers must be able to
create a learning environment, compile the substance of fun learning and make students
comfortable. Psychological connections must be built through personal and social
communication strategies in the classroom to make students dissolve and flow in a series
of learning with a comfortable and enjoyable atmosphere (Lemley, et al., 2014). The
environment and learning atmosphere affect the comfort in establishing communication
between lecturers and students (Wang et al., 2015). Awards must be given to students as
extrinsic rewards to their performance and direct students to enjoy their learning
experiences. Students who feel valued will be more motivated to learning continuously
(Keller, 2010; Tlili, et al., 2017).

The ARICESA model has been designed logically and consistently as a construct
validity criterion, which has a theoretical framework and previous research suggestions,
especially regarding the weaknesses of the ARCS and Inquiry models. Based on content
validity, the ARICESA model is relevant to 21*-century student skills needs. The ARCS
motivation model can return the challenge of motivational problems in learning during
developing 21*-century skills. The inquiry model which is the phase of the ARICESA
model can be a solution to 21*-century learning needs. Three dimensions of 21" century
learning have been created in the ARICESA model, which is information,
communication, and social ethics and control. The most important thing for students in
promoting 21*-century skills is the communication relationship with lecturers. Phase E
(Enjoyment) is the solution to communication needs and a comfortable learning
atmosphere. ARICESA-based learning has been able to involve students in full,
including in the assessment process in phase A (self-assessment).

The novelty of the ARICESA model lies in the syntax used, namely: (1) in the phase (A)
Attention, the lecturer must be able to attract attention or make students focus to begin
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learning with interactive cc)mmlmltiou about the initial knowledge of learning matter
(phenomena/earlier problems); (2) in the R (Relevance) phase, students are invited to
understand the relevance of the matter to thetext of life and learning objectives; (3)
in Phase I (Inquiry), students are required to be actively involved in the process of
hypothesis formulation, data collection, data management, and formulation of results, as
well as given time to work in groups; (4) in phase C (Confidence), students are given a
stimulus to apply a personal control system to arouse their confidence and belief in
success; (5) in phase E (Enjoyment), the lecturer must create a learning environment,
form the matter of enjoyment learning and make students comfortable by establisfkl a
psychological relationship through personal and social communication strategies in the
classroom to make students dissolve and flow in the learning with an enjoyable
atmosphere; (6) in the S phase (Satisfaction), the lecturer must be able to give awards to
students as extrinsic rewards to their performance and direct students to make their
learning experience a pleasure; (7) in phase A (self-assessment), students are given
guidance and chances to do self-assessments related to the results achieved in learning.

CONCLUSION

The ARICESA model has filled the contents and constructs validity, and has supported
by lecturer units, learning book and student worksheets that are valid. The practicality of
the model based on the lecturer's performance and student activities at each course has a
very good category. This confirms that the ARICESA model is practical to use in
learning. The ARICESA model can improve learning motivation at the medium level,
and improve understanding of Basic Concept of Elementary Science at the high level,
which is indicated by the N-gain value. Furtlﬂ research is expected to achieve a high
level of N-gain in learning motivation. The implementation of the ARICESA model
needs to be expanded for greater support of the practicality and effectiveness.

LIMITATIONS

First, our study presents the results of ARICESA model implementation in the limited
trial samples. These samples still need to be added more to generalize the results. A
consistency test of the model implementation in an expanded scope needs to be done to
provide support in generalizing the results. Secondly, our research is still limited to six
topics: Forces and Motion in Life, Energy and Change, Temperature Measurement, Heat
and Transfer, Sound Waves, and Light Waves. Basic Concept of Elementary Science
still has any interesting topics to teach with the ARICESA model. The implementation
of the ARICESA model will provide comparative data on the results of learning
motivation and conceptual understanding.
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