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Abstract. Applying the concept of colligative properties of solutions is closely
related to everyday life and science development, so the REACT strategy can be
applied in learning. This research aims to develop a valid flipbook for learning the
colligative properties of solutions that relate the concepts and their applications
in everyday life with the ADDIE development model (Analyse, Design, Develop,
Implement and Evaluate). The results obtained from content validity and face
validity concluded that the flipbook developed was valid in terms of clarity and
ease of understanding text, video, and images for each section of the relating,
experience, and applying stages following the conceptions of experts and the top-
ics discussed and presented different problems, from context and new in addition
to the examples of questions and exercises discussed in the relating, experience
and applying sections. Student responses after being taught with the developed
flipbook indicate that the developed flipbook is very easy to use on various com-
puters or laptops, helps students explore information about concepts and their
applications, helps help with assignments, serves as an additional reference, adds
insight into the relevance of concepts in everyday life.

Keywords: concept colligative properties · REACT strategy · application · daily
life · science development

1 Introduction

The development of time requires a paradigm shift in chemistry education. Chemistry
learning, which used to focus on studying concepts in the classroom, has shifted towards
applying concepts to solve real-life or contextual problems [1]. Presenting real-world
problems can encourage the interconnection of the learned concepts, develop complex
thinking skills, and build literacy in selecting relevant concepts or information related
to the given problems [2]. In other words, providing real-world problems in chemistry
education teaches hard skills (conceptual understanding and laboratory work), develops
critical thinking skills and problem-solving abilities, and fosters creativity in addressing
real-life problems [3, 4].
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Colligative properties of solutions are one of the chemical concepts with broad appli-
cations in solving everyday life problems. For example, the use of the concept of reverse
osmosis to address the scarcity of freshwater in coastal areas [5]. Another example is
using a mixture of ethylene glycol and water as a coolant for vehicles in tropical regions,
utilizing the concept of boiling point elevation or freezing point depression [6]. Apply
the colligative properties of solutions in everyday life, and several prerequisite concepts
need to be understood, such as solution concentration, boiling point, freezing point, and
osmosis phenomena [7].

Applying colligative properties of solutions in solving everyday problems requires
students to make assumptions, analyse and evaluate arguments, and assess or make
generalizations and conclusions based on relevant information or data [8, 9]. Solving
real-world problems without the thinking process only leads to invalid results, numerous
shortcomings, and, even worse, cannot be considered as outcomes or solutions to the
problems at hand [10, 11]. Therefore, it is necessary to consider an instructional approach
to colligative properties that considers the concept’s characteristics. Should be done
to ensure that prospective chemistry teachers acquire a comprehensive understanding
of colligative properties and to produce professional teachers. A professional teacher
possesses a deep understanding of the scientific concepts in their field of study, also
known as Chemistry Content Knowledge.

Teaching strategies and instructionalmaterials that support the learning of colligative
properties of solutions and their application in everyday life need to be considered. The
REACT strategy, based on a contextual-based approach, involves students facing real-
life situations, engaging in discovery or exploration activities directly related to their
daily lives, applying concepts and information in meaningful ways to solve real-world
problems they encounter, and sharing their findings with peers or the community through
discussion activities [12].

The REACT strategy consists of five stages: relating, experiencing, applying, coop-
erating, and transferring. In the relating stage, learning occurs through real-life contexts
(experiences, events, or everyday conditions) and establishes connections between the
context and the information to be used. In the experiencing stage, students engage in
exploratory or discovery activities that allow them to acquire new information related to
the context or problem to be solved. The applying stage involves implementing new con-
cepts or information in real-life contexts and projecting their utility in future scenarios
or unfamiliar locations. In the cooperating stage, students present their achievements to
others, respond to the accomplishments of their peers in a collaborative learning context,
and engage in reflection activities based on the outcomes achieved. The transferring stage
involves using or building upon the knowledge gained in new and unfamiliar contexts
or problems.

This research aims to develop instructional materials in the form of a flipbook on the
concept of colligative properties of solutions using the REACT strategy. The developed
flipbook presents real-life situations or conditions related to the concept of colligative
properties of solutions. It provides a description of the material or concepts of col-
ligative properties of solutions, accompanied by instructional videos that help students
understand the content of the reading material. After learning the concept, the flipbook
provides a review of the application of the concept in solving everyday problems and its



274 R. Rasmawan et al.

significance in scientific advancements. Towards the end of the instructional materials,
students are presented with new problems or different contexts and must solve them
using the concepts they have learned.

2 Materials and Methods

This study aims to produce a REACT-based flipbook on the colligative properties of
solutions. Therefore, the research design used is Research and Development (R&D),
which follows the ADDIE development model, which consists of five stages: analyse,
design, develop, implement, and evaluate (Branch, 2009).

2.1 The Analysis Stage

The analysis stage in this research aims to explore the potential barriers and challenges
students face in learning the concept of colligative properties of solutions, both in the
classroom and through self-study. The subjects involved in this stage are ten second-year
students of the Chemistry Education study program at FKIPUntan. The selection criteria
for the subjects are based on their completion of the colligative properties of solutions
course in their first year of study. The data collection instrument in the analyse stage is
a student interview guide. Subsequently, the obtained interview results are qualitatively
described in terms of the potentials, barriers, or challenges experienced by students in
solving contextual problems related to the colligative properties of solutions.

2.2 The Design Stage

The design stage in this research involves designing instructional materials on colligative
properties of solutions based on the REACT approach. In this stage, content boundaries
are set, literature is collected, instructional videos are gathered, and new problems or
problems in different contexts related to the concept of colligative properties of solutions
are compiled. Subsequently, the design outcomes are organized into a storyline format.

2.3 The Develop Stage

The develop stage in this research involves composing a draft of a flipbook instructional
material on colligative properties of solutions based on the REACT approach, following
the created storyline. Subsequently, the draft is validated to assess its suitability for use.
This studyuses two types of validation: content validity and face validity.Content validity
measures the alignment between the observed aspects and the developed instructional
material draft. In contrast, face validity gathers feedback from potential users regarding
the developed draft [13].

The content validity involved ten experts in chemistry and chemistry education. The
data collection instrument used was an assessment sheet that included several observed
aspects: the accuracy of relating real-life situations or conditions with the studied con-
cepts, the accuracy of the written materials, illustrations, and videos according to the
experts’ conceptions, the accuracy of the application of concepts in everyday life or
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scientific advancements, and accuracy of applying concepts in unfamiliar contexts or
problems. The participants provided ratings for each aspect using four categories: not
usable (score 1), in need of significant revisions and less relevant (score 2), relevant
with minor revisions (score 3), and highly relevant (score 4). The data obtained were
then used to calculate the Content Validity Index (CVI) for each aspect by dividing the
number of experts rated as relevant (scores 3 and 4) by the total number of experts. The
draft is considered valid if all aspects obtain a minimum CVI value of 0.8 [14]. If any
aspect receives a CVI value below 0.8, revisions will be made based on the experts’
suggestions and feedback.

The participants involved in the face validity assessment were 25 s-year students
majoring in chemistry education who had studied the concept of colligative properties
of solutions. The data collection instrument was an assessment sheet that contained
statements of agreement or disagreement for each practical aspect. The aspects observed
included the content’s attractiveness, clarity, novelty, videos, examples, and exercise
questions in each section of relating, experience, applying, cooperating, and transferring
within the draft product. The results obtained were then used to determine the percentage
of agreement from the potential users. The draft product can be used in learning if it
obtains a minimum agreement of 80%. If any aspect falls below 80%, revisions will be
made based on the suggestions and feedback of the potential users.

2.4 The Implement and Evaluate Stage

The implementation stage involves 65 students from theChemistry Education program at
FKIP Untan taking the Solution Chemistry course, explicitly focusing on the colligative
properties of solutions. Prior to the start of the instruction, students are provided with the
validated flipbook. Subsequently, the students can utilize the developed flipbook during
both in-class and out-of-class learning activities. The Evaluate stage is conducted after
the instruction on colligative properties, wherein the students’ responses are assessed
following their use of the REACT-based flipbook on colligative properties of solutions
during the course.

The data collection instrument used is a questionnaire on using the flipbook to learn
solutions’ colligative properties. The observed aspects include ease of use, information
retrieval, task completion, additional references, insight into the relevance of concepts to
everyday life and scientific advancements, clarity of information, challenges in problem-
solving, and meaningfulness of the material being studied. All observed aspects are
presented in positive statements using a Likert scale with response options ranging from
strongly agree, agree, neutral, and disagree to strongly disagree, represented by values
4, 3, 2, 1, and 0, respectively. The obtained data is then calculated as the percentage
of responses by dividing the total score for each aspect by the maximum score and
multiplying it by the number of respondents. The resulting percentages are categorized
according to Table 1.
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Table 1. Response categories are based on the percentage of response values.

Score Range Category

86%–100% strongly agree

71%–85% agree

56%–70% neutral

41%–55% disagree

<40% strongly disagree

3 Results and Discussion

3.1 The Analysis Stage

The first stage beginswith analysis, which involves analysis the problems faced by chem-
istry education students at FKIP Untan in learning the concept of colligative properties
of solutions. The results obtained from interviews with ten students revealed that under-
standing the concept of colligative properties of solutions tends to focus only on calcula-
tions using existing formulas. Exploratory activities areminimal, especially experimental
or discovery activities related tomeasuring vapour pressure, freezing point, boiling point,
and osmotic pressure. In addition, discussions on applying concepts in everyday life and
scientific advancements are rarely conducted. The application of colligative properties
of solutions is only discussed in using coolant solutions in car radiators, utilizing the
concept of lowering the boiling point of the solution. In contrast, vapour pressure, boiling
point elevation, and osmotic pressure are not addressed. The learning pattern consists of
memorizing formulas and studying example problems provided by the lecturer.

3.2 The Design Stage

Based on the results obtained in the analysis stage, the next step is to design learn-
ing materials that can connect real-life phenomena with the concepts to be learned
and their applications in everyday life. Presenting relevant phenomena or applications
related to the learned concepts can enhance interest and promote long-lasting retention
in memory [15, 16]. Additionally, providing problem-solving tasks that are practical and
directly useful in daily life can motivate students to solve problems, utilize their existing
knowledge and information, and devise solution plans considering various possibilities
[17, 18].

In the design stage, theREACTapproach is chosen because it provides an opportunity
for students to connect the learned concepts with real-life phenomena and applications,
as well as develop critical thinking skills to apply their knowledge to new problems
beyond the given context [16, 19]. The concept of colligative properties of solutions is
divided into three parts: vapour pressure lowering, boiling point elevation and freezing
point depression, and osmotic pressure. Each part begins with relating, experiencing,
and applying and concludes with cooperating and transferring.
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In the relating stage, students are given a real-life phenomenon related to the learned
content in the form of descriptions or texts accompanied by relevant videos. The expe-
rience stage aims to build students’ understanding of the concepts through exploration
activities, such as observingmaterial descriptionswith accompanying images, laboratory
experiment videos, and providing example problems with solution steps. The applying
stage aims to allow students to understand the application of concepts, which consists
of two types: application to scientific advancements and application to solving every-
day life problems. The final stage of each topic is cooperating and transferring, where
students are presented with problems in new contexts or situations that can be solved
using the colligative properties concepts they have learned. The flow or storyboard of
the flipbook draft to be developed is presented in Table 2.

Table 2. Developed REACT approach flipbook storyboard.

The REACT
Approach

vapour pressure
lowering

boiling point elevation
and freezing point
depression

osmotic pressure

Relating Introduction to the
principle of a pressure
cooker related to the
vapour pressure of
liquids

Introduction to coolant
fluid in car radiators
and its relation to the
boiling point and
freezing point of the
fluid

The prohibition of
directly drinking
seawater is related to
the phenomenon of
osmosis.

experiencing It Performs an
observation on the
experiment of
measuring vapour
pressure, relating it to
temperature increase,
and determining the
vapour pressure of
volatile and
non-volatile solutions.

It Observes boiling and
freezing phenomena,
analyzing phase
equilibrium of different
gas states, determining
the magnitude of
boiling point and
freezing point elevation
in non-electrolyte
solutions, and the
anomaly exhibited by
electrolyte solutions.

It Observes the
phenomenon of
osmosis and determines
the magnitude of
osmotic pressure in
non-electrolyte and
electrolyte solutions.

applying It Applies the concept
of vapour pressure in
seawater desalination
and fractional
distillation.

It Applies the concept
of freezing point
depression or boiling
point elevation in
determining the relative
molecular mass of a
solute and the degree of
ionization of a weak
electrolyte.

Applying the concept
of osmotic pressure in
creating intravenous
fluids, reverse osmosis
desalination of
seawater, and
determination of the
relative molecular mass
of macromolecules.

(continued)
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Table 2. (continued)

The REACT
Approach

vapour pressure
lowering

boiling point elevation
and freezing point
depression

osmotic pressure

cooperating and
transferring

It Analyses the
relationship between
mole fraction and
pressure from the graph
of fractional distillation
condensation, analyses
the advantages and
disadvantages of solar
distillation compared to
fossil fuel distillation,
and predicts the vapour
pressure equilibrium of
two or more solutions
in a closed system.

It Analyses the
limitations of boiling
point elevation
measurements in
determining relative
molecular mass,
analyses the assumption
of identical properties
of two solutions based
on freezing point data,
analyses the percentage
composition of two or
more compounds in a
solution based on
freezing point data,
predicting the freezing
point depression of a
solution composed of
two or more
non-volatile solutes.

It Analyses errors in
measuring the relative
molecular mass of
macromolecules using
osmotic pressure,
predicting the osmotic
pressure exerted by two
or more solutes in a
solution, predicting the
percentage of
compounds in a
mixture of several
solutes, predicting the
amount of seawater
required in reverse
osmosis desalination.

3.3 The Develop Stage

After creating the storyboard, the next step is to develop a flipbook on the colligative
properties of solutions using the REACT approach. The developed flipbook can be seen
in Fig. 1.

After developing the flipbook, the next step is to validate the content of the flipbook
draft with ten experts, consisting of five chemistry experts and five chemistry education
experts. Content validity aims to measure the extent to which the observed aspects are
relevant to the targeted objectives from an expert or scientific perspective [14, 20]. In
this study, the experts who evaluated the product were five chemistry experts and five
chemistry education experts. The obtained results are presented in Table 3.

Based on Table 3, it is known that the developed draft of the colligative properties
flipbook is valid for each measured aspect. The results reveal that the text, videos, and
images in each relating, experiencing, and applying stage follow the experts’ conceptions
(without eliciting misconceptions) and align with the concepts or topics being discussed.
Furthermore, the problems in the cooperating and transferring stages are distinct and new,
separate from the context and different from the problems addressed in the relating,
experiencing, and applying sections. The flipbook incorporates text, images, and videos
in the relating, experiencing, and applying stages. The purpose of providing videos
is to clarify abstract text or descriptions, make them more concrete, and visualize the
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narrative. Videos can also assist readers in saving time while reading the narration or
text [21–23].

Face validity aims to measure the readability level of the developed flipbook from
the perspective of second-year students who have studied the concept of colligative
properties of solutions according to their level of understanding, experience, and learning
habits [24, 25]. The results obtained from the face validity are presented in Table 4.

Based on Table 4, it is evident that the respondents have approved of each observed
aspect. The developed flipbook is well-received by the respondents. It aligns with their
characteristics, thereby avoiding gaps between the assessments from the expert’s per-
spective and the potential users’ perspective [26]. Thus, the potential barriers that could
hinder the understanding of the content or message conveyed by users with different
knowledge, experiences, and learning habits, even though it was deemed appropriate
based on the expert’s perspective on content validity, have been minimized [27].

Based on the content and face validity results, it can be concluded that the developed
flipbook on colligative properties is valid and suitable for use in learning. Before the
implementation phase, students must download the developed flipbook for free from the
website https://bit.ly/FlipbookColligativeProperties.

Fig. 1. Example display of a developed flipbook draft.

https://bit.ly/FlipbookColligativeProperties
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Table 3. Content Validity of the developed flipbook on colligative properties of solutions

The REACT
Approach

Aspects Observed relevant Irrelevant VCI Category

Relating Accuracy of events or
conditions with the
concepts of experts
(avoiding misconceptions)

10 0 1 Valid

Accuracy of events or
conditions with the
concepts being studied

9 1 0,9 Valid

Accuracy of content in text,
images, and videos
depicting events or
conditions

9 1 0,9 Valid

Experience The accuracy of concepts
studied with the
understanding of experts
(without misconceptions)

10 0 1 Valid

The accuracy of the
sequence of delivery,
starting from prerequisites
towards complex concepts

10 0 1 Valid

The accuracy of the content
of the description, images,
and videos in delivering
concepts

10 0 1 Valid

Aplying The accuracy of applying
concepts following the
experts’ understanding

10 0 1 Valid

The accuracy of applying
concepts based on the
studied material

9 1 0,9 Valid

The accuracy of the content
in texts, images, or videos
in delivering the application
of concepts

10 0 1 Valid

Cooperating dan
Transferring

Providing different
problems from the sections
of relating, experiencing,
and applying

9 1 0,9 Valid

(continued)
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Table 3. (continued)

The REACT
Approach

Aspects Observed relevant Irrelevant VCI Category

The problems being solved
require high-level reasoning

8 2 0,8 Valid

The problem statements are
clear and do not bring about
multiple interpretations

9 1 0,9 Valid

Table 4. Face validity of respondents towards the developed flipbook for develop stage

Aspect Agreement Category

The introduction at the beginning of the book provides an overview of
what will be learned.

92% adequate

The descriptions in the relating, experience, and applying stages are
clear and easy to understand.

84% adequate

The relating, experience, and applying videos help us understand the
explanations.

92% adequate

The events or situations in the relating section are directly related to
everyday life, making them enjoyable to study.

96% adequate

The explanations of the concepts in the experience stage are apparent
and facilitate the understanding of the concepts being learned.

88% adequate

The descriptions in the applying stage broaden the insights into the
practical application of the concepts being studied.

88% adequate

The examples and step-by-step solutions of the exercise questions in
the experience and applying stages are easy to understand

92% adequate

The problems in the cooperating and transferring stages take much
work to solve.

84% adequate

The interconnection between the concepts learned is utilized in
solving the problems in the cooperating and transferring stages.

92% adequate

3.4 The Implement and Evaluate Stage

During the implementation phase, 65 students enrolled in the Solution Chemistry course,
explicitly studying the sub-topic of colligative properties of solutions, were involved in
the research. The learning process took place over three sessions; each allocated 120min.
The students used the downloaded flipbook on colligative properties for their learning
activities. The concepts covered in the first, second, and third sessions were vapour
pressure, boilingpoint elevation and freezingpoint depression, andosmotic pressure. The
learning activities included question-and-answer sessions, discussions, and assignments.
The question and answer sessions and discussions took place within the classroom, with
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Table 5. Face validity of respondents towards the developed flipbook for implement and evaluate
stage

Aspect Response Category

The provided flipbook is easy to use on both computers and
laptops.

90% strongly agree

The flipbook can be used to explore information about the
learned concepts.

86% strongly agree

The flipbook can be used to explore information about the
application of concepts in everyday life.

83% agree

The flipbook can help assist with the completion of assigned
tasks.

85% agree

The flipbook can be used as an additional reference alongside
textbooks for academic purposes.

83% agree

The flipbook can broaden insights into the connection between
concepts and everyday life and the advancement of knowledge.

85% agree

The descriptions in the flipbook are apparent and easy to
understand.

91% strongly agree

The problems provided in the flipbook are very challenging to
solve.

80% agree

The material on the colligative properties of solutions presented
in the flipbook is handy in everyday life.

87% strongly agree

the instructor focusing on the explanations and content of the flipbook. The assignments
related to problem-solving in the cooperating and transferring stages were completed
outside the classroom. After completing the learning activities on colligative properties
of solutions, the next step was to provide a questionnaire to gather feedback on using
the developed flipbook. The results of the student’s responses are presented in Table 5.

Based on Table 5, it is evident that the students responded positively after being
taught using the developed flipbook. The developed flipbook influences students’ learn-
ing conceptions in chemistry, focusing on memorizing and understanding concepts and
applying and practising the acquired knowledge in everyday life or scientific develop-
ments. This approach enables students to gainmeaningful and applicable newknowledge
that can be understood and applied [28]. Another positive response from the users is their
interest in solving real-life problems and engaging with scientific advancements, which
ultimately encourages them to focus more on the studied topics and discover suitable
approaches to solve them [29, 30].

4 Conclusion

This research has produced a valid REACT-based flipbook that effectively connects the
learned concepts and their application in real-life situations and scientific developments.
The flipbook demonstrates strong content validity, as its text, videos, and images align
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with expert conceptions and the discussed topics in each stage of relating, experiencing,
and applying. Additionally, it introduces new and contextually diverse problems, going
beyond the examples and exercises covered. Theflipbook also exhibits good face validity,
providing explicit and insightful content that enhances understanding and application
of the learned concepts. Implementing the flipbook in the learning process garnered
positive user responses, with students finding it user-friendly on various devices, helpful
in acquiring information, completing assignments, and serving as an additional reference
to expand their understanding of how concepts relate to everyday life.

One limitation of this study is the need to measure students’ conceptual achievement
after learning with the flipbook. This research focused solely on user responses to the
developed flipbook. Therefore, it is highly recommended that future researchers assess
how students grasp the concepts after being taught using the flipbook. Another limitation
is the limited involvement of experts in providing assessment and feedback for content
validity. Employing techniques such as the Delphi method to facilitate intensive interac-
tion between the researcher and the involved experts is strongly recommended. Despite
these limitations, we suggest using the developed flipbook in instruction, emphasizing
the application of concepts in everyday life rather than solely delivering a set of concepts
students need to master.
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16. S. Kaya and Ş. Gül, “The Effect of React Strategy-Based Instruction on 11th Grade Students’
Attitudes And Motivations,” European Journal of Education Studies, vol. 8, no. 3, Art. no. 3,
Mar. 2021, https://doi.org/10.46827/ejes.v8i3.3609.

17. T. E. Brown, H. E. LeMay, B. E. Bursten, C. Murphy, P. Woodward, and M. E. Stoltzfus,
Chemistry: The Central Science. Pearson Education, 2017.

18. L. Ye et al., “The Impact of Coupling Assessments on Conceptual Understanding and
Connection-Making in Chemical Equilibrium and Acid–Base Chemistry,” Chem. Educ. Res.
Pract., vol. 21, no. 3, pp. 1000–1012, Jul. 2020, https://doi.org/10.1039/D0RP00038H.

19. F. Karslı andM. Yigit, “Effectiveness of the REACT Strategy on 12th Grade Students’ Under-
standing of the Alkenes Concept,” Research in Science & Technological Education, vol. 35,
no. 3, pp. 274–291, Apr. 2017, https://doi.org/10.1080/02635143.2017.1295369.

20. M. A. B. Setambah, N. M. Tajudin, M. Adnan, and M. I. M. Saad, “Adventure Based Learn-
ing Module: Content Validity and Reliability Process,” International Journal of Academic
Research in Business and Social Sciences, vol. 7, no. 2, pp. 615–623, 2017, https://doi.org/
10.6007/IJARBSS/v7-i2/2669.

21. C. Christensson and J. Sjöström, “Chemistry in Context: Analysis of Thematic Chemistry
Videos Available Online,” Chem. Educ. Res. Pract., vol. 15, no. 1, pp. 59–69, Jan. 2014,
https://doi.org/10.1039/C3RP00102D.

22. M. Gallardo-Williams, L. A. Morsch, C. Paye, and M. K. Seery, “Student-Generated Video
in Chemistry Education,” Chem. Educ. Res. Pract., vol. 21, no. 2, pp. 488–495, Apr. 2020,
https://doi.org/10.1039/C9RP00182D.

23. C. A. Supalo, J. R. Humphrey, T. E. Mallouk, H. D. Wohlers, and W. S. Carlsen, “Examining
the Use of Adaptive Technologies to Increase the Hands-On Participation of Students with
Blindness or Low Vision in Secondary-School Chemistry and Physics,” Chem. Educ. Res.
Pract., vol. 17, no. 4, pp. 1174–1189, Oct. 2016, https://doi.org/10.1039/C6RP00141F.

24. K. Ekuma, “The Importance of Predictive and Face Validity in Employee Selection andWays
of Maximizing Them: An Assessment of Three Selection Methods,” International Journal
of Business and Management, vol. 7, no. 22, Art. no. 22, Oct. 2012, https://doi.org/10.5539/
ijbm.v7n22p115.

https://doi.org/10.1039/C6RP00249H
https://doi.org/10.1039/C8RP00103K
https://doi.org/10.1039/C6RP90003H
http://www.epess.net/en/pub/issue/30314/333418
https://doi.org/10.3390/ijerph16091506
https://doi.org/10.21315/eimj2019.11.2.6
https://doi.org/10.1177/2372732216655542
https://doi.org/10.46827/ejes.v8i3.3609
https://doi.org/10.1039/D0RP00038H
https://doi.org/10.1080/02635143.2017.1295369
https://doi.org/10.6007/IJARBSS/v7-i2/2669
https://doi.org/10.1039/C3RP00102D
https://doi.org/10.1039/C9RP00182D
https://doi.org/10.1039/C6RP00141F
https://doi.org/10.5539/ijbm.v7n22p115


REACT Strategy: Efforts to Link Concept Colligative 285

25. K. Franck, T. Khan, and J. Walsh, “The Importance of Cognitive Interviews as a Face Validity
Method for Nutrition Education Surveys for Limited-Resource Audiences,” Journal of Nutri-
tion Education and Behavior, vol. 48, no. 7, p. S92, Jul. 2016, https://doi.org/10.1016/j.jneb.
2016.04.245.

26. J. Connell et al., “The Importance of Content and Face Validity in Instrument Development:
Lessons Learnt from Service Users when Developing the Recovering Quality of LifeMeasure
(ReQoL),” Qual Life Res, vol. 27, no. 7, pp. 1893–1902, Jul. 2018, https://doi.org/10.1007/
s11136-018-1847-y.

27. M. Mohammadzadeh, H. Awang, S. Ismail, and H. Kadir Shahar, “Establishing Content and
Face Validity of a Developed Educational Module: Life Skill-Based Education for Improving
Emotional Health and Coping Mechanisms among Adolescents in Malaysian Orphanages,”
Journal of Community Health Research, vol. 6, no. 4, pp. 223–228, Dec. 2017, http://jhr.ssu.
ac.ir/article-1-394-en.html.

28. S. E. Lewis, “Goal Orientations of General Chemistry Students Via the Achievement Goal
Framework,” Chem. Educ. Res. Pract., vol. 19, no. 1, pp. 199–212, Jan. 2018, https://doi.org/
10.1039/C7RP00148G.

29. A. George, C. Zowada, I. Eilks, and O. Gulacar, “Exploring Chemistry Professors’ Methods
of Highlighting the Relevancy of Chemistry: Opportunities, Obstacles, and Suggestions to
Improve Students’ Motivation in Science Classrooms,” Education Sciences, vol. 11, no. 1,
Art. no. 1, Jan. 2021, https://doi.org/10.3390/educsci11010013.

30. T. Tal and L. D. Dierking, “Learning Science in Everyday Life,” Journal of Research in
Science Teaching, vol. 51, no. 3, pp. 251–259, 2014, https://doi.org/10.1002/tea.21142.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

https://doi.org/10.1016/j.jneb.2016.04.245
https://doi.org/10.1007/s11136-018-1847-y
http://jhr.ssu.ac.ir/article-1-394-en.html
https://doi.org/10.1039/C7RP00148G
https://doi.org/10.3390/educsci11010013
https://doi.org/10.1002/tea.21142
http://creativecommons.org/licenses/by-nc/4.0/

	REACT Strategy: Efforts to Link Concept Colligative Properties Application in Daily Life and Science Development
	1 Introduction
	2 Materials and Methods
	2.1 The Analysis Stage
	2.2 The Design Stage
	2.3 The Develop Stage
	2.4 The Implement and Evaluate Stage

	3 Results and Discussion
	3.1 The Analysis Stage
	3.2 The Design Stage
	3.3 The Develop Stage
	3.4 The Implement and Evaluate Stage

	4 Conclusion
	References




