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ABSTRACT

This research investigated how the multirepresentation-based creative problem-solving
(MBCPS) learning model could enhance students’ critical thinking skills in relation to the
Nutritional Quality of Diet. The research subjects were 72 students of the Culinary
Education study program in Nutrition Science, consisting of an experimental group of 36
students with MBCPS and 36 students forming a control group using conventional
problem solving. The MBCPS model consists of four stages, namely problem
identification, idea generation, evaluation, and validation. The students” critical thinking
skill was measured using a multiple-choice test of balanced nutrition. The Nutritional
Quality of Diet is calculated from the average level of nutritional adequacy. Data analysis
involved techniques using N-gain and t test. The achievement of student activities in the
four stages of learning before and after the implementation of the MBCPS model
experienced an increase from 52% to 68 % (p < 0.00). There was no difference in the
critical thinking skills scores obtained by the experimental and the control groups before
implementing the model (p=0.45). After implementing the CPSBM model, the critical
thinking skills scores achieved by the experimental and control groups were 71% and
68%, which was significantly different (p = 0.00). An application of the model resulted for
an increase of the critical thinking skills and the nutritional quality of diet got an N-gain
of 0.47 and 0.28. The MBCPS model has prospects for development in a wider branch of
knowledge in the scope of University Health Education.
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Introduction

The object of the science learning process is procedural scientific work. Science involves
factual, conceptual, and procedural knowledge, as well as metacognition (Wisudawati et al., 2015).
Effective science teaching and learning through the application of cognitive psychology within a
systematic instructional framework can help to motivate students (Meagher et al., 2018), a systematic
instructional framework based on balanced learning (Sackes et al., 2020). Factual knowledge in the
science context can relate to daily nutritional behavior. It could cover the concept of balanced
nutrition, health, and food quality (Hardinsyah, 2017). Balanced nutrition is the arrangement of daily
food that contains nutrients of the required types and amounts. The four pillars of balanced nutrition
include: 1) consuming a variety of foods, 2) getting used to clean living behaviors, 3) doing physical
activity, and 4) monitoring the body weight regularly to maintain the normal weight (Ministry of
Health of the Republic of Indonesia, 2014).

A nutritional status is also applied for students at university. However, the nutritional status
of students has been shown to vary. The prevalence of underweight and overweight was high. The
World Health Organization (WHO) (2021) reported that 39% of adults were overweight and 13% were
obese. A higher percentage was found for teens (Development Initiatives, 2018). At the villages in
Central Java, Indonesia, a 68.8% of women of 35-49 years old were overweight (Lowe et al., 2021),
meanwhile in Equador, the obesity level was of 44.2% (Hajri et al., 2021). The research has reported
that the students at the Faculty of Engineering, Universitas Negeri Semarang with underweight,
normal and overweight status were 23.5%, 64.2%, and 9.2%, respectively (Fathonah et al., 2018). Two
years later, at the same location but different students, but the number of students with overweight
drastically increased to 22.0% while those with underweight was almost unchanged (21.9%) (Fathonah
et al., 2020). The improvement of the students’ nutritional status was extremely important, e.g.,
through a learning process covering the concepts of balanced nutrition in “nutrition science” course.
Educating children, teens, and adults on nutrition and healthy eating practices could create a healthy
food environment.

Various learning models have been used in the learning process related to nutrition and
health, such as interprofessional intervention (educating two professions together) (Asprey 2016),
active learning (Santos et al., 2020). E-learning has been trialled for medical students in China (Luo et
al.,, 2017) and teachers in Greece (Katsagoni et al., 2019), animated videos in Latinos (Calderon et al.,
2014), and online health information (Aydin et al., 2015; Smith, et al., 2019).

The learning process that could support the students” activity in collaboratively, exploring
creative problem solving from various solutions offered could be in accordance with the
characteristics of the concepts of nutrition and health. The creative problem-solving model involves a
collective effort by students to solve problems (Kim, et al.,, 2019) and find more original solutions
(Hooijdonk, et al., 2020). This model could promote the students’ higher-order thinking skills
(Skeriene, et al., 2020) including creative, critical, logical, reflective, and metacognitive thinking skills.

The students’ critical thinking skills in selecting dietary and food to maintain the good
nutritional status through a creative problem-solving learning was covered in this study. This
thinking skill is one of the must-mastered thinking skills by the students in this century, in addition to
three other skills, i.e., creative, communication and collaboration skills (National Education
Association, 2019). This was due to the occupational requirements for job applicants set by the
employers that the critical and problem-solving thinking skills were the main requirements, not the
science competence alone (Kyllonen, 2012). As various perspectives on problems were involved in the
critical thinking skills (Dekker, 2020), integrating the creative problem-solving learning explicitly in
the learning process was extremely important to improve the students’ critical thinking skills. The
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four steps in the creative problem-solving learning model, namely identification of problems,
generating ideas, evaluating ideas, and validating solutions could be modified and adjusted to have
more meaningful learning process and to promote the students’ creativity (Nazzal, et al. 2020). The
third step of the creative problem-solving model could be integrated with the multirepresentation
approach to offer various forms of representation on the same certain concept to communicate the
meaning of science (Nielsen et al., 2022), and develop literacy (Nielsen & Yeo, 2022). The CPS model is
an educational model for collective creative endeavors or thought processes used by groups to solve
problems. This model is a continuous process of using divergent and convergent thinking together at
each stage, which is not segmented but interrelated and cyclical (Kim et al., 2019). Many modern
models of CPS, such as the Geneplore model, have two main phases, namely generation and
exploration. In the generation phase mental representations of possible solutions are collected. The
exploration phase of possible solutions is explored until the best one is selected (Finke et al., 1996).

A four stage CPS model has been applied in the engineering (Cropley, 2015; Nazzal, et al.,
2020; Next Generation Science Standards Lead States, 2013), and mathematics subjects with the
changing of the stage of creating ideas into brainstorming (Pepkin, 2000). Pepkin model has been
applied to the students and was proven to affect higher-order thinking skills and was higher than that
of the conventional models (Adila et al., 2020). This study used a CPS model with the four syntaxes
above. The stage of idea evaluation was expanded by multirepresentation. Multirepresentation
learning is able to improve mastery of science concepts (Hubber et al., 2018, Gillies et al., 2020),
scientific literacy (Prain, 2019), modeling dimension (Parent et al., 2017), and digital multimodal
(Andersen et al., 2018). Multirepresentation-based worksheets were able to cultivate critical thinking
skills (Abdurrahman et al., 2019). Multirepresentation-based inquiry learning was reported to
effectively train the critical thinking skills in physics of high school students (Amanati, 2020). The
chemistry teachers need to apply the multirepresentation to improve the students” understanding of
chemistry concepts (Li & Arshad, 2014). The representation of concept of balanced nutrition in
learning has been conveyed verbally, visually, and mathematically. The model developed by research
is called Multirepresentation-Based Creative Problem Solving (MBCPS). The components of the
learning models include syntaxes, social systems, reaction principles, supporting systems, and
instructional and accompaniment impacts (Joyce et al., 2015). The syntax that has been developed in
research is the CPS syntax with a factor of creative thinking skills and combined with
multirepresentations.

This multirepresentation-based creative problem-solving (MBCPS) learning model could be
considered as a promising collective creative way used by groups of students to solve problems by
presenting the same concept in different forms. This study used the MBCPS learning model to
improve students’ critical thinking skills in relation to planning and implementing proper diets.
MBCPS has developed critical thinking skills. Critical thinking skills are performed through activities,
namely thinking solutions referring to problems, thinking deeply, thinking focused, and taking the
best solution. This research objectives to analyze the learning activity of the concepts of balanced
nutrition, and to analyze its effectiveness in improving the students’ critical thinking skills in relation
to the nutritional quality of diet. Hence, two questions have guided the current research: (i) How to
analyze the learning activity of the concepts of balanced nutrition? and (ii) how to analyze its
effectiveness in improving the students’ critical thinking skills in relation to the nutritional quality of
diet?

Methods

The Subjects of the Research

This research is investigation the effect of the MBCPS learning model on students
understanding of the concepts of balanced nutrition. A purposive sampling method was used to select
the subjects of the research. The subjects of the research were the students taking the course in two
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separated classes with 36 students in each class. The MBCPS model was applied to one class of the
subjects (experiment group), while another was using conventional problem solving (control group).
In the MBCPS model, it is equipped with a textbook compiled by researchers. The textbook was
prepared based on the Regulation of the Ministry of Health of the Republic of Indonesia No. 41
concerning the guidelines of balanced nutrition which contains four pillars (for control group), which
were modified. The four pillars of balanced nutrition equipped with MBCPS model syntax examples,
nutrition literacy and the latest research results from reputable scientific journals were explained.

The Learning Process of Multirepresentation-Based Creative Problem Solving

Table 1
The Syntax of MBCPS Learning Model has been Developed Consisting of Four Modified Stages of CPS in The

Nutrition Science Lecture on The Topic of Balanced Nutrition

The phase of model Learning activity indicator(s)

Problem identification = 1) Observing and careful reading the concepts of balanced
nutrition that were difficult to understand,

2) Carefully reads the problematic concept of balanced nutrition,

Idea Generation 1) Discovery of various kinds of ideas/alternative solutions
according to the theory,

2) Finding various appropriate balanced nutrition problem
solving techniques,

Idea Evaluation Sequence of idea evaluation activities:

1) Determining the specific, measurable, and best solution design,

2) Presenting clear, easy to understand, and correct verbal
solutions according to problem identifications,

3) Presenting visual/image solutions that contain the correct
concept, communicative display, and interested readers, by
searching the website to obtain quality images which are the
best solutions, for example obesity,

4) Presenting mathematical solutions as a coherent way to give
students opportunities to complete tasks or problems, for
example calculating IMT and determining normal weight.

Solution validation 1) Applying the best solution design,

2) Comparing the solution design against the standard values or
sources (if any in the literature),

3) Re-examine the best solution for the problems based on the
correct concepts.

The learning activities observed was in line with the CPS syntax as reported by Nazzal et al.
(2020) which included (1) problem identification, (2) idea generation, (3) idea evaluation, and (4)
solution validation. At the evaluation stage, the idea was spelled out in three representations of
answers. The three representations of the answer are verbally, visually, and mathematically. Table 1
lists the modified syntax of the MBCPS learning model which previously reported by Nazzal et al.
(2020). The students and lecturer activities as the source of data at each stage in the syntax were
displayed. The experimental activity began with the lecturer's explanation of the research and learning
objectives of MBCPS. The activities carried out by students on each pillar of balanced nutrition were 1)
studying the material of each pillar of balanced nutrition, 2) studying problems according to the
pillars, 3) working on problems with MBCPS in groups with the stages of problem identification, idea
generation, evaluation of ideas with multirepresentation, and 4) validation of solutions, 5) listening to
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material explanations, 6) presenting the results of problems in class, 7) problem-solving class
discussion with MBCPS, and 8) fixing the problem solutions. The activities carried out by the lecturer
were 1) explaining each pillar with Zoom application, with various examples of problem solving with
the MBCPS model, 2) accompanying and guiding students both works individually and in groups, 3)
observing discussion and presentation activities and 4) evaluating the results of problem solving with
MBCPS and providing feedback. The support system for implementing the MBCPS learning model for
balanced nutrition were 1) learning tools in the form of Semester Learning Plans and Student Activity
Sheets, and 2) learning media in the form of 5 learning videos, for the first video in the form of a
learning model contains 4 videos containing 4 pillars of balanced nutrition; 3) The textbook on
balanced nutrition with the MBCPS model with the title "Balanced Nutrition Literacy in Science
Learning" with an ISBN of 978-623-02-3790-4 (Fathonah et al., 2022), 4) Research instruments include
critical thinking skills, and food nutrition quality, and 5) Other learning resources related to balanced
nutrition materials in the form of e-books, textbooks, and national and international journals.

The learning outcomes included 1) mastering the concept of balanced nutrition in overcoming
nutritional problems, 2) being able to solve the problems of each pillar of balanced nutrition critically
and multirepresentation, and 3) being able to improve the quality of food nutrition. The instructional
impact of MBCPS learning was that students master the concept of balanced nutrition. The impact of
accompaniment is to improve 1) critical thinking ability, and and 2) the quality of food nutrition. The
learning environment required by the learning model were 1) information technology such as laptops,
tablets, iPads, and smart phones (Kaup et al., 2020); 2) using online platforms such as Zoom (Fuady et
al., 2021); 3) Smooth and powerful internet connectivity (Naji et al., 2020); and 4) Universitas Negeri
Semarang has a quality information technology team (Kaup et al., 2020). The students’ activities
during the learning process were observed and analyzed. The learning process explained that student
activities in following the four stages of the MBCPS learning model. The written test with a closed-
questions mode and the measurement of the students” Nutritional Quality of Diet using a food recall
form were done before and after the learning activities.

Multirepresentation in the Science Learning

Multirepresentation is a variety of ways or forms of presenting an idea or concept. In science
learning, the use of multirepresentation can facilitate the understanding of concepts because it
supports various learning styles of students, so that competencies are easily realized in the learning
process. In the learning process, students are able to produce explanations of science concepts, exhibit
high-order reasoning, and interesting representations in communicating meaning (Nielson & Yeo,
2022). The results of research on pre-service science teachers showed parallel patterns, quality
improvement, and the use of multirepresentations are interrelated. Students use, produce, and reflect
on the level of representation that is part of the involvement of coherent argument-based laboratory
activities (Yaman, 2020). Another research, in pre-service teachers on the knowledge of
representations of physical and chemical changes focused on the development of cognitive structures.
The use of multirepresentation makes it easier for students to master the concepts of physical and
chemical changes effectively. The instructive findings have clearly addressed the difficulties teachers
have experienced about particle and symbolic representations of physical and chemical changes
(Derman & Ebezener, 2020). The MBCPS learning model is a development of the CPS model that has
been successful in significantly uncovering critical thinking skills, which contribute to the quality of
student food quality in health education.

The stages of multirepresentation in MBCPS balanced nutrition learning are as follows.

1. Students have written down the answers verbally correctly, in the order according to the
identification of the problem.

2. The lecturer explains how to find various images related to the key concepts of the verbal answer,
by searching/googling from the appropriate internet. Applications or web sites that create these
various images include google.com (select image), freepik.com. For example, the nutritional status
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of a person is depicted with a picture of a person with various body mass index (BMI) sizes
accompanied by a formula for calculating BMI; risk of obesity. By looking for images of obese
people equipped with the location of potentially diseased organs.

3. Students search and discuss with the group the drawing of key concepts and determine the most
appropriate one.

4. The image is equipped with a brief caption. The image of the key concept is connected with an
arrow to explain its interrelationships, so that a clear concept map is built.

5. Representation is opletically used for mathematical concepts, such as the BMI formula, calculating
normal weight.

Data Analysis

The Learning Process of Multirepresentation-Based Creative Problem Solving

Four problems related to balanced nutrition in accordance with on the model of the
multirepresentation-based creative problem-solving learning were developed and examined by three
examiners with a minimum score of 0 if the students did not provide any answer and a maximum
score of 3 if the students provided a correct and complete answer, as is listed in the assessment rubric
of Appendix 1. An example of MBCPS problems with balanced nutrition in the weight monitoring
pillar is presented in Appendix 2. Each question involved 11 indicators and four pillars balanced
nutrition. Therefore, the minimum score was 0 and the maximum was 132 (4 problems x 11 indicators
x 3 score) (Table 1). The average value was calculated using Equation (1). The achievement score was
calculated from the division of the achieved score by the maximum score. This score was used to
determine the students’ achievement criteria as listed in Table 2. Meanwhile, the achievement criteria
of the multirepresentation-based creative problem-solving learning activities and gain factor criteria
are presented in Table 3 and Table 4, respectively.

Table 2

Component and Score the Multirepresentation-Based Creative Problem-Solving Learning Activities

Stages of MBCPS Number of indicators Maximum score
Problem identification 2 24
Ideas generation 2 24
Idea evaluation 4 48
Validation of solutions 3 36
MBCPS learning 11 132
achievement
Mean = Total score of all respondent (1)
Number of responden
Example Mean of problem identification = = % = 14.7
Achievement of maximum score = — M %100 % 2)

Score maximum

Exampel chievement of maximum score = 7 x100% = 61.2%
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Table 3

The Achievement Criteria of the Multirepresentation-Based Creative Problem-Solving Learning Activities

Achievement criteria Percentage
Very low 0.0-20.0
Low 20.1-40,0
Fair 41.1 - 60,0
High 60.1-80.0
Very high 80.1-100.0

<Scorepost> — <Scorepre>

N — gain = 3)

<Scoremqx >—<Scorepre >

The effectiveness of implementing the MBCPS learning model between the experimental
group and the control group is measured by N-gain or <g> (Fadaei, 2019). The N-gain value for each
respondent is calculated using Equation (3), while the N-gain value for MBCPS learning is the average
of all respondents. The <g>, <Spre> and <Spost> in Equation (3) were designated as N-gain or gain
factor, average score pre-test of Nutrition and Health concepts (%), and average score post-test on
Nutrition and Health concepts (%), respectively.

Table 4

Gain Factor Criteria <g>

Gain factor <g> Description
<g>20.7 High

0.7><g>>0.3 Fair
<g><0.3 Low

The Students’ Critical Thinking Skills

The data collected in this research included 1) observation results of students’ learning
activities on the MBCPS learning process, 2) written test results on the concepts of balanced nutrition
(critical thinking skills applied to balanced nutrition) as is shown in Appendix 3, and 3) results of food
recall form on the intake filled out by the students. The students’ critical thinking skill was measured
using a multiple-choice test instrument on the concept of balanced nutrition, according to the stages of
the thinking process to solve the problems correctly. The critical thinking indicators used in this study
are analysis, inference, evaluation, and decision making. application, evaluation, analysis and
synthesis (Nasution et al., 2023). The students’ answers were scored based on the critical thinking
steps using a reference scale of 1 - 4.

Diet Nutritional Quality

The Nutritional Quality of Diet is measured quantitatively with the food recall form for seven
days as published by the Ministry of Health of the Republic of Indonesia. The nutritional value of each
food ingredient consumed by the students was calculated based on the reference list of food
ingredient composition and compared with the nutritional adequacy referring to the 2019
Recommended Dietary Allowances (RDA). The percentage of the Nutrition Adequacy Level (NAL)
was calculated using equation (Lim & Choue, 2013) and the categories are listed in Table 5. The
students’ Nutritional Quality of Diet was then calculated based on the value of the nutrition adequacy
level using equation (Kementerian Kesehatan Republik Indonesia, 2019).
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Table 5

Categories of Nutritional Adequacy Levels (NAL)

Category Percentage NAL
Deficit <70% RDA

Lack 70% - 80% RDA
Medium 80% - 99% RDA
Good >100 AKG

Note. Source: Kementerian Kesehatan Republik Indonesia, 2019

Amount Nutrition of Cosumption

Nutrition Adequacy Level = x100% (4)

Recommended Dietary Allowances

Amount of Nutritional Adequacy Level

Nutritional Quality of Diet = Amount of item mtrition (5)

All data collected was analyzed descriptively to determine the effectiveness of the MBCPS
learning model during the teaching and learning process, as well as its effect on students' critical
thinking abilities and the Nutritional Quality of Diet. Differences in students' critical thinking abilities
and Nutritional Quality of Diet before and after the learning process were analyzed using the paired
sample t test (Bonamente, 2017) and the experimental and control groups were also analyzed using N-

gain (Fadaei, 2019).

Findings
The Multirepresentation-Based Creative Problem-Solving Learning Process

A slight improvement in the MBCPS learning for the “experiment group” was observed with
a maximum score before and after the implementation of the MBCPS learning model of 40 % and 53
%, respectively. The N-gain value due to the implementation of the MBCPS learning model for the
“experiment group” was 0.21 with a low category. The detail learning achievement after the
implementation syntax of the MBCPS learning model for the experiment group is presented in Table
6.

Table 6
The Detailed Results of The Learning Activities and Its Achievement in The Implementation Syntax of the

MBCPS Learning Model for the “Experiment Group”

Before MBCPS learning implementation After MBCPS learning implementation

Syntax of MBCPS Achievement of Achievement of Sig
learning model Mean SD maximum score Mean SD maximum score p<0.05
Score Category Score Category

Problem 14.7 24 61 fair 18.7 21 78 high 0.00
identification

Ideas generation 10.7 3.8 45 fair 11.9 34 50 fair 0.02

Idea evaluation 10.9 1.5 24 low 19.7 21 44 fair 0.00

Validation of 15.4 1.9 43 fair 17.8 0.8 49 fair 0.00
solutions

MBCPS learning 51.6 7.3 40 low 68.1 6.6 53 fair 0.00
achievement
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The implementation of the MBCPS learning model was carried out for the “balanced
nutrition” concepts. Four syntax in the creative problem solving were involved during the learning
activities, namely problem identification, idea generation, idea evaluation, and validation of solution.
The increase in problem identification scores in the high category from 61% before to 78% after
implementing the MBCPS learning model, was significant at p < 0.05. The problems given in the
student worksheets are explicitly problems that students must solve so that the problem identification
stage is relatively easy for students to complete. Meanwhile, the idea generation stage only achieved
a-half of the maximum score with no significant change in the learning achievement observed. More
efforts to find other solutions towards provided problems through literature review from e-books and
published research papers.

Moreover, the learning achievement of the idea evaluation to conclude the best alternative
answers after the implementation of the MBCPS learning significantly increased by two-fold
increment from 24% before to 44% after the learning. Meanwhile, an insignificant increase in the
learning achievement from 43 % to 49% was observed for the validation toward solutions. This
suggested the low and negligible change in the students’ creativity. The students found it difficult in
stating the complete verbal answers and illustrating the verbal to visual answers. Therefore, the
students were required to improve the literature study and their concept understanding.

The Students’ Critical Thinking Skills

The students’ critical thinking skills in this study were measured based on the stages of the
thinking process, namely the skill to argue, the skill to make inferences, the skill to evaluate, and the
skill to generate the best solution for the problems. The example of critical thinking skills is listed in
Appendix 3. The students’ critical thinking skills were determined before and after the learning
process for each group involved in the research. The results showed that there was no significant
difference between the students’ critical thinking skills of the “experiment” and the “control” groups
before the implementation of particular learning process. Even, the indicators of inference skill and
decision-making skill showed the same average value.

Overall, the students’ critical thinking skills of the “experiment” group and the “control”
group after the learning process was significantly different, with p value of 0.00* (Table 7). It indicated
that the implementation of the MBCPS learning model could enhance the students’ critical thinking
skills. Among the indicators of the critical thinking skills, the indicators of analytical skill and
evaluation skill showed a significant difference as indicated by the p value of the two indicators of
0.01 and 0.00, respectively. However, only a slight difference was observed for the indicators of the
inference skill and the decision-making skill with a p value of 0.82 and 0.11, respectively.

Table 7
Results of the Assessment and the Differential Test of The Students” Critical Thinking Skill

Indicators Before the learning process After the learning process
L s Experiment Control pint- Experiment Control pint-

of Critical Thinking

Group Group test Group Group test
Analytical Skill 6.4 15.8 0.21 18.3 174 0.01*
Inference Skill 17.3 17.3 0.86 18.2 181 0.82
Evaluation Skill 14.7 14.6 0.75 17.6 15.7  0.00*
Decision Making Skill 14.8 14.8 0.96 17.0 164  0.11
Critical Thinking Skill 63.2 62.3 0.45 71.1 67.6  0.00*

Note.* Significant difference before and after learning
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The Students” Diet Nutritional Quality

The students” Nutritional Quality of Diet consumption includes the adequacy level of energy,
carbohydrate, protein and fat. Before the implementation of the MBCPS learning model, the students’
Nutritional Quality of Diet consumption measured in this study was quite concerning, as indicated by
the value of the nutritional adequacy level mostly (above 50%) in the deficit category (nutrition
adequacy level below 70%). These conditions were observed in all indicators of the adequacy of
energy, carbohydrates, protein, fat, and Nutritional Quality of Diet (as is shown in Table 8).

After the implementation of MBCPS and conventional learning model for the “experiment”
and “control” group, respectively, the overall Nutritional Quality of Diet, energy, protein, and fat for
both groups has improved towards an adequate nutrition level. However, the carbohydrate adequacy
level for both the “experiment” and “control” groups was totally in a deficit level. Furthermore, the
protein adequacy level was the only average nutritional quality that was in the medium category (80-
99%). The four other nutritional adequacy aspects, i.e., energy, carbohydrates, fats and the overall
Nutritional Quality of Diet were below 70% on average. Moreover, the nutritional quality of
carbohydrates was only about 45%. By comparing the results of the students’ nutritional quality of
before-after learning state, there was no significant difference of that before and after learning, except
for the fat adequacy level with a p-value of 0.01 (as is shown in Figure 1). The Nutritional Quality of
Diet presented in Figure 1 clearly shows the level of the students’ nutritional adequacy. It indicated
that the highest level of protein adequacy and the lowest level of carbohydrate adequacy had been
achieved. Overall, the nutritional quality of diet was still at deficit level (59.2-73.6%).

Table 8
Description of the Students’ Nutrition Quality of Diet of the “Experiment” and “Control” Groups Before and
After the Implementation of the Learning Model

Types of Before/after Group Deficit Lack Medium Good
Nutritional learning n % n % n % n %
Quality
Experiment 2 889 1 28 3 83 - -
Before
Energy Adequacy Control 31 81 2 56 3 83 - -
Level After Experiment 29 806 3 83 4 111 - -
Control 18 500 12 333 5 139 1 28
Experiment 34 944 2 56 - - - -
Before
Carbohydrate Control 34 944 1 28 1 28 - -
Adequacy Level After Experiment 36 100.0 - - - - - -
Control 36 1000 - - - - - -
Before Experiment 29 806 3 83 4 111 - -
Protein Adequacy Control 28 778 5 139 2 56 1 28
Level After Experiment 7 194 7 194 10 278 12 333
Control 5 139 8 222 10 278 13 36.1
Before Experiment 25 694 5 139 6 16.7 - -
Fat Adequacy Control 20 556 7 194 5 139 4 11.1
Level After Experiment 24 667 2 56 6 l6.7 4 111
Control 13 361 6 167 10 278 7 194
Before Experiment 29 806 3 83 4 1.1 - -
Nutrition Quality Control 28 77.8 5 139 2 5.6 1 2.8
of Food After Experiment 20 556 8 222 6 167 2 56
Control 11 306 12 333 12 333 1 28
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Table 9

The Effectiveness Level of the Multirepresentation-Based Creative Problem-Solving Learning

N-gain p in t-
Measured parameter ;
Experimental group  Control group test
Critical Thinking Skill 0.47 (medium) 0.31 (medium) 0.00%
Nutrition Quality of Diet 0.28 (low) 0.36 (medium) 0.03*

Note. *Significant difference before and after learning

The learning outcomes showed that the N-gain of the “experiment” group was higher in the
critical thinking skills with moderate criteria compared to that of the “control” group (as is shown
Table 9). This suggested that the MBCSP model was quite effective in enhancing the students’ critical
thinking skills, and significant at p < 0.05. In contrast, the Nutritional Quality of Diet of the students in
the “experiment” group achieved a low-level N-gain or low effectiveness, while those in the “control”
group obtained the N-gain with a medium category or a moderate effectiveness level, but significant
at p <0.05.

Figure 1
Awverage Score of the Students” Nutritional Quality of Diet before and after the Implementation of Conventional
and MBCPS Learning Models for the “Experiment” and “Control” Groups

Nutrition Quality of Diet X :
59.2
Fat Adequacy Level 55: 0 t-test 0.01
Protein Adequacy Level _
58.4

Carbohydrate Adequacy Level

Control Group After
u Experiment Group After

64.7
Energy Adequacy Level
52.9
0 20 40 60

= Control Group Before

® Experiment Group Before

Discussion

The implementation of the MBCPS learning model during the nutrition science course was
carried out in this study. It was shown that the students’ critical thinking skills have improved to the
moderate level, except for the Nutritional Quality of Diet for the students in the “experiment” group.
This indicated the significance of the implementation of the MBCPS learning model in enhancing the
students’ critical thinking skills. Moreover, the improvement of the critical thinking skills and
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nutritional quality of diet for the students in the “experiment” was higher in comparison with those
for the students in the “control” group, indicated by a very significant t-test value (both variables with
a p value of 0.00).

During the implementation of the MBCPS learning model for the “experiment” group, several
typical learning activities were employed, ie., 1) working in groups to share knowledge and
experiences (Mayseless et al., 2019; Sophonhiranraka et al., 2015), 2) generating beneficial solutions for
all group members and between groups, 3) deciding the best solution for all groups, 4) developing
creative thinking skills (Cetinkaya, 2014), 5) developing critical thinking skills (Kim et al., 2019; Nazzal
et al., 2020), and 6) improving creativity (Cetinkaya, 2014; Nazzal et al., 2020; Phaksunchai et al., 2014).
During the MBCPS learning process, the students worked in peer groups with different skill levels to
articulate the concept understanding and solve the higher-level problems (Mahalingam et al., 2017).
This type of learning could enhance the students’ self-reflective learning and engagement through
providing feedback. Furthermore, the students enjoyed the challenging learning experiences
(Strohfeldt et al., 2015).

The students’ ability in generating ideas and validating solutions did not significantly change
after the implementation of MBCPS learning model in the “nutrition science” course. It was in the low
category. It suggested that the students' ability to solve each problem has been done correctly,
although not all of them are correct, with various alternative solutions. The students” skill to locate
and find the solutions to problems from various available literature (e.g., modules, textbooks, and
scientific journals) has not developed maximally. Moreover, the students could not find the most
correct solutions for the problem in the stage of validation of solutions. Validation of solution
activities in the problem-solving process could be a good challenge. In addition to problem solving,
the results of these activities could help bringing positive impacts and feedback (Sennewald et.al.,
2021). In advanced, collaborative activities involving knowledge and experience sharing between
students in groups were highly required (Grott, 2019, O’'Neil, 2014). Specifically, the divergent way of
thinking to create widely various thoughts was necessary for generating ideas (Phaksunchai et al.,
2014).

Related to the idea evaluation stage, where students are required to choose and decide on the
best alternative solution with various logical considerations and correct arguments. This activity can
increase flexibility and detail, and student evaluation abilities. An improvement in the students’
ability to evaluate ideas by 16.6 points (before and after the implementation of the MBCPS learning
model from low to moderate category) was observed. The effectiveness of the CPSBM group was
higher because this stage was carried out in a multi-representation manner, and not in the control
group. Answering multiple visual representations (images), in the form of linking alternative
solutions, requires high thinking and creativity. According to Ainsworth et al. (2011) drawing
activities can increase engagement, to communicate, explore and justify understanding in science. The
precision of the images provides an opportunity to exchange and clarify ideas. Besides, people prefer
image stimulation to written words (Sweet, 2021). Various research related to multirepresentations has
been used in various materials. Multiple representations have been proven to be effective in increasing
understanding of scientific concepts (Carolan et al., 2008). Various scientific concepts, such as chemical
concepts (Ferreira & Lawrie, 2019; Olaleye, 2012), work-energy concepts (Suhandi & Wibowo, 2012),
solving Newton's law problems (Rizky et al., 2014), cognitive abilities physics (Widianingtiyas, 2015).

The lowest stage of multiple representation is visualizing verbal answers into visuals.
Students have not been able to immediately find pictures that match the verbal answer key concepts,
connected by arrows to explain the relationship. Some students visualize using leaflets that are
available on the internet so that it is not suitable for verbal answers and a clear concept map has not
been formed. This happens because visualizing verbal answers requires high imagination, the ability
to explore and is something new for students. This is in line with previous research which states that
students focus more on visualizations of other people. Creating visualizations is an integral part of
scientific thinking and improving understanding (Ainsworth et al.,, 2011; Ferreira et al., 2019).
Visualization in class needs to be thoroughly integrated into the curriculum (da Silva et al., 2022).
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Research that supports the importance of multiple representations in learning includes developing
knowledge about scientific concepts and processes and having the potential for effective learning
(Waldrip et al., 2006), increasing scientific literacy (Prain, 2019), increasing scientific literacy (Gillies et
al., 2020; Waldrip et al., 2006), and quality learning (Hubber et al., 2018). Therefore, mastery of
multiple representations needs to be maintained and even developed further in the learning process
by extending the duration of the learning process.

After the MBCPS learning process, there was an increase in critical and different thinking
skills in the experimental group and the control group, which was supported by indicators of
analytical ability and evaluation ability. This happened because analysis and evaluation skills were
the most important abilities in critical thinking that had been taught since learning. Various studies
with various learning models show the same results, namely increasing critical thinking skills,
including the Discovery Learning Model (Nurrohmi et al., 2017), the Wiki Learning Project (Crist et
al., 2017), the Teaching Factory Based on Troubleshooting learning model (Maksum et al., 2022), and
Scratch-assisted Wave teaching materials (Negoro et al., 2023). Critical thinking skills are very
necessary in the learning process and dealing with various problems that arise. This is in accordance
with research (de la Sienra, 2020) which states that critical thinking skills have been considered an
important skill for future success and encouraging innovation.

The students’ critical thinking skills investigated in this study showed an insignificant
difference in all critical thinking indicators, either in groups (pre-test to post-test) or between groups
(simulation versus written case studies) (Blakeslee, 2020). Moreover, no significant difference between
the students with high and low critical thinking in the explicit textual reading. However, the students’
ability in reading implied texts and item-based scripts in both “experiment” and “control” groups
differed significantly (Heidari, 2020).

Nutritional adequacy, including energy, carbohydrates, protein and fat, increased after
learning in both the experimental and control groups. However, the level of energy and carbohydrate
adequacy is still in the deficit category (> 70%). This shows that students do not have a good diet, they
still lack macronutrients. This result is the same as Indonesian national data on adolescents and adults
which shows energy and carbohydrate deficits, even protein and fat (Rahmawati et al., 2016). If this
lack of energy is not immediately corrected, it can result in malnutrition. Energy adequacy is very
important because energy intake is the main predictor of micronutrient adequacy (Gibson, 2007).
Energy adequacy is very important to support health and life (Sizer et al., 2020). The new
recommendations issued by WHO regarding carbohydrate intake for everyone aged 2 years and over
should come from whole grains, vegetables, fruit and nuts. WHO recommends adults consume at
least 400 grams of vegetables and fruit and 25 grams of natural dietary fiber per day (WHO, 2023).
Conditions are better at the level of protein adequacy in the medium category, around 91-93%.
Adequate protein nutrition will support students to study better. Proteins play a role in behavioral
and neurocognitive development (Garcia et al., 2018, Kadosh et al., 2021).

The nutritional quality of food is indicated by the average nutritional adequacy in the
moderate category (70% in the control group and 74% in the experimental group), but is close to a
deficit. The same results occurred for German students in the same moderate level category as
measured by the Healthy Eating Index (HEI-NVS) (Nossler et al., 2022). Therefore, it is recommended
for students to increase food consumption towards balanced nutrition. Student responses after
implementing the CPSBM learning and conventional learning that had been given regarding problems
in balanced nutrition encouraged students to pay more attention to eating patterns, both in terms of
types of food and portions. Students understand what foods are good to consume and what foods to
reduce, but still pay attention to nutritional adequacy.

Conclusion and Implications

The achievement of student activities in the four stages of learning before and after the
implementation model increased from 52% to 68%. Learning achievement in evaluating ideas to
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conclude the best alternative solution after implementing MBCPS learning increased significantly by
two times and they were actively involved in learning. The effectiveness rate of the MBCPS learning
model is still relatively reasonable with an achievement of 53%; whereas in the experimental group
students improved critical thinking skills (p < 0.05) and Nutritional Quality of Diet (p < 0.05). MBCPS
learning on balanced nutrition material is effective and able to improve critical thinking skills and
Nutritional Quality of Diet with N-gains of 0.47 (moderate level) and 0.28 (low level), respectively.
From the research analysis, it was found that the development of students' critical thinking skills, on
the topic of "balanced nutrition" was sufficient. Research findings that students' critical thinking skills
can assist students in choosing food and eating patterns to maintain a good daily diet and increase the
level of nutritional adequacy to normal.

Through learning MBCPS, students can obtain good health and well-being with normal
nutritional adequacy status, both from excess and deficiency levels of nutritional adequacy.
Improving the quality and effectiveness of the developed model needs to be applied to more sample
questions and extending the learning process from 5 weeks to a minimum of 7 weeks so that student
activities are more detailed and can be assessed more accurately. The MBCPS model has prospects for
development in a wider branch of knowledge in the scope of University Health Education.
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Appendices
Appendix 1
Assessment Rubric of the Multirepresentation-Based Creative Problem-Solving Learning Activities for Students
No No . . Rubric
. Indicator Score  Explanation of score level
Component Indicator
level
1 1 Problem recognition 3 problem recognition is correct,
of balanced nutrition unambiguous (double meaning), and
detailed
2 Problem recognition is correct and
unambiguous, and not detailed
1 Problem recognition is correct, ambiguous
and not detailed
0 No answer/wrong
2 Thorough in reading 3 According to the steps completely,
the concept of thoroughly, and correctly
balanced nutrition 2 According to the steps in full, thorough and

something is not right
1 According to the steps in full, less thorough
and not correct
0 Not doing
2 1 Generating ideas 3 Conveys ideas, poses problems,
unbiased/focused problems

2 Convey ideas, pose problems, there are
biases
1 Convey ideas, don't pose problems and be
biased
0 Be passive
2 Find troubleshooting 3 Found some way, gave a revision, and
methods. correct.
2 Found some way and correct and do not
give revisions.
1 Found some ways, some are not right.
Did not find a way.
3 1 Assess/choose the 3 Compare a number of solutions, select and
best solution. determine the best one.
2 Comparing a number of solutions, choosing
one solution is not the best.
1 Choosing the solution is not the best.

Choose wrong.
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2 Verbal Presentation 3 Presentation in full writing, detailed and
correct explanation.

2 Presentation in full writing, detailed
explanations and some are not true.

1 Presentation in full writing.

0 Incomplete presentation.

3 Visual presentation 3 Presentation with complete pictures,
detailed and correct explanations.

2 Presentation with complete pictures,
detailed explanations and some are not true

1 Presentation with complete images.

0 Presentation with incomplete images.

4 Math presentation 3 Carry out procedures, write equations /
representations correctly, complete
components and in detail.

2 Carry out procedures, write down
equations/ representations correctly and in
less detail.

1 Implement solution procedures but are
incomplete and not detailed.

0 Not carrying out the wrong procedures and
solutions.

4 1 Solution Validation 3 Carry out procedures, write equations/
representations correctly, complete
components and in detail

2 Carry out procedures, write down
equations/ representations correctly and in
less detail

1 Carry out solution procedures but are
incomplete and not detailed

0 Not carrying out the wrong procedures and
solutions

2 Comparing the 3 Solution plan according to standard,

solution plan with rational and correct
the standard 2 The solution plan is standard and rational
and something is not right

1 Solution plan according to standard,
irrational and incorrect

0 Solution plan is not up to standard

3 Re-check the best 3 The best solution according to the concept,

solution based on the complete and correct
right concept 2 The best solution according to the concept,
complete and some are not correct

1 The best solution according to the concept,
incomplete and incorrect

0 The best solution doesn't fit the concept
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Appendix 2

Examples of MBCPS Problems with Balanced Nutrition in The Weight Monitoring Pillar

In order for balanced nutrition learning of the Multirepresentation-Based Creative Problem-Solving
model to be successful, steps need to be taken before lectures.

1.

4.

Study, examine, and understand a textbook with the title "Balanced Nutritional Literacy in the
Context of Science Learning". The textbook consists of 5 chapters. Chapter 1 contains nutrition,
health and learning. Chapters 2 — 5 contain a description of the pillars of nutrition which in each
section contains the material presented, examples of MBCPS learning, nutritional and health
literacy with questions, as well as research results from national journals and related international
journals that are up-to-date.

MBCPS learning includes four stages, namely 1) problem identification, 2) idea generation, 3) idea
evaluation, verbal, visual, and mathematical answers, and 4) solution validation.

To work on each problem followed according to the instructions.

Andin's mother, 25 years old, wants to have an ideal weight with a height of 161.2 cm. Mrs.
Andin currently weighs 62.7 kg with a waist circumference of 78. Ms. Andin has cholesterol
levels of 210, fasting blood sugar of 150 mg/dL, uric acid levels of 3.1, and glomerular
filtration rate (LPG) of 88. Mrs. Andi wants to know the nutritional status and ideal weight
that must be maintained. What disease risk factors do you have?

In the stage of identifying problems that must be done is to read, understand and analyze
nutritional and health problems properly. Problem identification is done by writing down
different problems and must be solved to get the best solution.

Ibu Andin i weighs 62.7 kg with a waist circumference of 78 cm
1) What is Mrs. Andin's nutritional status?

2) What is his normal weight?

3) What are the risk factors experienced by Ms. Andin?

To get a lot of ideas, you have to read various textbooks, national journals and international
journals related to problem identification. Each question in problem identification is sought for as
many alternative answers as possible that are different and correct or at least get 2 or 3 alternative
answers. The more alternative answers found the better the stage of idea generation. Sort the
answer alternatives from the best and most likely to do.
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1. Idea generation
1. How to determine nutritional status
1) With Body Mass Index (BMI)
BMI = weight (kg)/TB2 (m) = 62.7/1.6122 = 24.1 (normal BMI 18.5 -
25.0).

2) Broca's Formula (Nutrition Installation of Dr. Cipto Mangunkusumo
Hospital and the Indonesian Dietesian Association, 2004) :
Normal weight = (Height (cm) — 100) - 10 %
=(161.2-100) - 6.1=61.2-6.1 =55.1 kg
Mrs. Andin's weight is 62.7 kg greater weight idel 55.1 kg.

3) Based on Mrs. Andin's waist circumference 78 cm lower than the
normal limit of 80 cm, it means that it is classified as a normal
weight.

2. Normal weight
1) Based on the BMI formula calculated minimum normal weight
and maximum normal weight

BBnormal minimal = IMTnormal minimal X TBZ
BBoormat minimar = 18,5 x 1,6122 = 18,5 x 2,598 = 48,1
BBnormal maksimum = IMTnormal maksium X TBZ

BByrmat minimar = 24,9 x 1,6122 = 24,9 x 2,598 = 64,7
Normal weight between 48.1 to 64.7 kg
2) Based on Broca's formula. The normal weight of Broca's
formula * 10%. Calculation result above 55.1 kg
Normal weight = [(Height (cm) — 100) - 10 %] + 10 %
=[(161.2-100) -6.1] = 10 %
=55.1+5.51
Minimum normal weight = 55.1 — 5.51 = 49.6 kg
Maximum normal weight = 55.1 + 5.51 = 60.6 kg
Normal body weight is between 49.6 to 60.6 kg
3) Based on normal body weight, Minister of Health Regulation No.
28 of 2019 concerning Recommended Nutritional Adequacy
Rates for Indonesian people, 55 kg
3. The risk factors experienced by Mrs. Andin are heart disease,
diabetes and kidnev disease. Uric acid levels are still in the normal

6. Based on the answers or information obtained at the stage of idea generation is analyzed in group
discussions. In the group discussion are compiled alternative answers to all questions in order to
make verbally correct decisions in detail, in order, and interrelated. A verbal answer is an answer
that is presented in easy-to-understand sentences.

Idea Evaluation \

1) Verbal:

The nutritional status of adults is most appropriate using the BMI indicator. BMI = weight
(kg)/ Height 2 (m) = 62.7/1.6122 = 24.1 (normal BMI 18.5 - 25.0). Based on the BMI formula,
the minimum normal weight can be calculated at a BMI of 18.5 and a maximum weight at a
BMI of 24.9 and obtained a value of 48.1 to 64.7 kg. The risk of diseases that may be
experienced is heart disease, diabetes and kidneys. /

\_
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you look for images or photos from various sources (textbooks, journals,

leaflets) that are appropriate, and combine them with arrows that make them look interesting, and
easy to understand, answers.

2) Visual

BBaormal mirimum = BBncemat maksin
IMT=24,9
BB normal = 48,1 - 64,7 kg
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8. If there is a calculation in the verbal answer, you rewrite the formula and the calculation result in

the mathematics section.

KB). Mathematics

IMT = Weight
Normal weight is

(kg)/ Height2 (m) = 62.7/1.6122 =24.1 (BMI normal 18.5 — 25.0).
calculated from the minimum normal weight and the maximum

normal weight

— 2
BBnormal minimal — IMTnormal minimal X TB

BB ormat minimar = 18.5x 1.6122 = 18.5 x 2.598 = 48.1

— 2
BBnormal maksimum — IMTnormal maksium X TB

BBoormat minimar = 249 x 1,6122 = 24,9 x 2,598 = 64,7

.

J

9. At the solution validation stage, you must conduct an analysis to find the correct reason and
strong evidence for each answer in the evaluation of ideas from various sources of textbooks,

journals and research results.
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Validation towards Solutions

1) BMI is a simple healthy weight indicator, relatively inexpensive and easy to
measure. BMI can be used as the most suitable measurement indicator to be
carried out alone or in conjunction with the central adiposity indicator (Laurent
et al., 2020). Based on the BMI value obtained, it can be categorized as a person's
nutritional status.

2) Based on the BMI formula and the criteria, the normal weight range can be
calculated by calculating the minimum normal weight and maximum normal
weight. Furthermore, it can be determined what actions must be taken
immediately to regulate body weight, maintain if the weight category is normal,
increase weight if underweight and lose weight if overweight.

3) Based on the criteria for blood owned, the risk of the disease can be determined.
Cholesterol levels affect the work of the heart. The normal limit for cholesterol
levels is <200 mg/dL. Sugar levels are related to diabetes, with normal limits for
fasting blood sugar > 126 mg/dL (Sulistyowati, 2017). Uric acid levels associated
with arthritis with normal limits for women between 3.4 -7 (Perjan Nutrition
Installation RS Dr. Cipto Mangunkusumo and the Indonesian Dietetic
Association, 2004). The glomerular filtration rate (LPG) shows kidney function
with a normal limit of 90 (Kresnawan, 2017)

10. All the answers in each MBCPS stage are read and re-evaluated in groups to tabulate that the
work has been completed properly and correctly.
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Appendix 3

An Example of Critical Thinking Ability Instrument
Instructions: Choose the one correct answer

Analytical ability
1. To fulfill balanced nutrition, it is necessary to consume a variety of foods. The best staple foods
are:

A. Perfectly milled rice because it is white and fluffier.
B. Brown rice that still contains high fiber and vitamin B1
C. Polished black rice because it contains high fiber and antioxidants and complex carbohydrates
D. Instant rice because it cooks quickly and is easy to digest
2. Fish and meat are recommended to be consumed as side dishes. The most appropriate choice
decision in consuming fish compared to meat is:
A. Fish contains perfect protein and high unsaturated fatty acids
B. Fish contains imperfect protein but contains saturated fatty acids
C. Beef contains perfect protein and high cholesterol
D. Beef contains imperfect protein with high unsaturated fatty acids.

Inference Skills
3. Udin has a BMI of 30.5, has a habit of eating fried dishes without vegetables and doesn't like to
exercise. Udin's risks are:
A. more nutritional status, difficulty defecating and high blood fat
B. normal nutritional status, low cholesterol and high blood pressure
C. normal nutritional status, high cholesterol and difficulty defecating
D. obesity, suffering from cardiovascular disease, and difficulty defecating
4. Diarrhea often occurs and is considered a mild disease that is considered trivial. The following are
associated with the incidence of diarrhea:
A. Food contaminated with bacteria, Escherichia coli type and not washing hands before eating
B. food contaminated with a virus, the type of Escherichia coli and not washing hands before eating
C. Food contaminated with bacteria, Salmonella typhi and dirty home environment
D. food contaminated with viruses, Salmonella typhi and dirty home environment

Evaluating Skills

ISI PIRINGKU

Pilih:

1 sayuran masak
dan 1atau

2 sayuran mentah

1/3 bagian
makanan pokok

1/6 bagian
lauk-pauk

SEEY

1 Gelas Air Putih
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5. Based on my plate illustration, raw vegetables are consumed more than cooked vegetables:
A. Raw vegetables have enzymes that are still active, are acidic and at least 3 servings a day
B. Raw vegetables have enzymes that are still active, are alkaline and at least 2 servings a day
C. raw vegetables have antioxidants that are still active, are acidic and a maximum of 2 servings a
day
D. Raw vegetables have inactive antioxidants, are alkaline and a maximum of 2 servings a day

B

o

6. Based on the illustration above, what is your nutritional status:
A. You are overweight so you must consume energy at a minimum limit of basal metabolic energy
and do physical exercise for at least 30 minutes/day, and do not need treatment
B. You are overweight so you have to consume energy at the minimum limit of basal metabolic
energy and do physical exercise for at least 250 minutes/week, and need treatment
C. You are overweight so you must consume energy at a minimum energy adequacy rate and do
physical exercise for at least 250 minutes/week, and need treatment
D. You are overweight so you must consume energy at a minimum energy adequacy rate and do
physical exercise for at least 30 minutes/day, and do not need treatment
Decision Making Skills
7. At home, three types of animal side dishes are provided, namely steamed milkfish, fried catfish, and
beef empal and three types of vegetable side dishes, namely bacem tempeh, bacem tofu and fried
tempeh. You are asked to choose one animal side dish and one vegetable side dish. Which
combination of side dishes is the highest in protein and healthy (note the weight of the ingredients
is the same):
A. Peped milkfish and fried tempeh
B. Pepes milkfish and marinated tofu.
C. Fried catfish and fried tempeh
D. Empal beef and bacem tofu.
8. To maintain normal body weight, do a combination of diet and physical exercise. Choose and do the
best combination is:
A. Minimum energy consumption according to basal metabolic energy and physical exercise 200
minutes/week
B. Maximum energy consumption according to energy adequacy rate and physical exercise 200
minutes/week
C. Maximum energy consumption according to basal metabolic energy and physical exercise 300
minutes/week
D. Minimum energy consumption in accordance with energy adequacy figures and physical
exercise of 300 minutes/week
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