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Abstract: The Creative Problem Solving (CPS) process is a conceptual model that focuses on using higher-order thinking skills
in order to overcome authentic problems during learning. The CPS process offers a structured methodology to enhance every
learner's solid critical, creative, and innovative thinking skill. The application of the CPS method has been growing, including
its implementation in the blended learning environment in universities. However, its application still requires a strategic
framework that is by the blended learning conceptual model to facilitate the CPS process. Properly organized instructional
design is an important element in maintaining the success of the CPS process in blended learning to encourage and promote
learner creativity to solve problems. The application of the CPS method in the context of blended learning is integrated
through synchronous and asynchronous patterns facilitated by the Moodle LMS-based e-Learning facility. This research aims
to produce a CPS process instructional design in a blended learning context that is valid, practical, and effective and can
systematically guide instructors or lecturers in facilitating students to be skilled in critical thinking and creative thinking in
problem-solving processes. This development process is based on the incorporation of ideas related to the conceptual model
of blended learning with the principles of the CPS process design strategy that has been developed. Instructional design was
developed by applying the Research and Development (R&D) method, which implements several stages between Analysis,
Design, Development, Implementation, and Evaluation. The validity of the resulting model product was measured using a
validation sheet of learning design experts, learning technology, media, materials, and linguists with the title of professor.
Questionnaire responses from lecturers and students measured the product's practicality, and the product's effectiveness
was measured by conducting testing of critical and creative thinking skills. The research data were analyzed using descriptive
statistics to provide a quality score on the resulting instructional design. Based on the results of the study, it can be concluded
that this learning design is valid, practical, and effective in improving the thinking skills of prospective teacher students. This
proves that the instructional design developed has the feasibility to be used in learning, which can effectively improve the
creative problem-solving process in the context of blended learning.
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1. Introduction

Higher-order thinking skills are very important to be developed in the learning process, especially in higher
education. This is to encourage students to be able to face complex problem-solving situations in their careers.
Higher-order thinking skills have been popularized for the process of achieving learning goals. One of them is as
a practical solution for the problem-solving process in the learning activities of prospective teacher students.
However, this thinking skill cannot be utilized optimally to influence the way of learning. Thus is due to the fact
that the quality of instructional learning in higher education still prioritizes content achievement rather than
choosing a problem-solving-centered learning approach as a predictive power to improve learning effectiveness
(Ssemugenyi, 2022).

Under these conditions, the learning process is less in favor of the creative problem-solving process. The active
role of lecturers is needed to facilitate the student learning process by providing authentic or real problems as
a learning experience (Monita and Fitria, 2021). Thus, the role of creative thinking will be increasingly facilitated
in the problem-solving process (Laisema and Wannapiroon, 2014). In organizing the thinking processes of
student teachers who are more productive, the Creative Problem Solving (CPS) learning method can be used as
a conceptual model to promote the use of thinking skills in improving students' learning in solving problems
(Kashefi, Ismail and Yusof, 2012). The CPS process can help students engage in the integration of critical and
creative thinking skills as well as several other metacognitive skills (Treffinger, 1995).

The application of CPS as a structured methodology for students' thinking skills has become an interesting study
in this era, especially regarding its application regarding blended learning environments in universities. In the
last decade, the application of blended learning in higher education institutions has been growing (Bazelais and
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Doleck, 2018). This is due to universities being at the academic levels that are most ready to implement
information technology comprehensively (Prasetya et al., 2020). The research results (Kashefi et al., 2011;
Kashefi, Ismail and Yusof, 2012; Lim and Han, 2020; Wahyuningsih et al., 2020) reported that the CPS process
through a blended learning context could increase active student involvement in the learning process. The
results of this study illustrate that the CPS method in the context of blended learning can be a learning model
that lecturers can use to promote student learning outcomes for prospective teachers.

But unfortunately, this conceptual learning model is still rarely used by lecturers in learning. Because the latest
knowledge about strategic frameworks for designing blended learning that can facilitate creative problem-
solving processes is still very minimal and is difficult for lecturers to build the success of the CPS process in
blended learning events appropriately. In addition to that, in learning that involves technology, the attention of
lecturers is often focused only on the implementation of the technology, while the contribution of the
instructional model is less concerned about its function. In this regard, good instructional design is an important
element in supporting the implementation of the CPS process in the context of blended learning as instructional
design can produce methods that help instructors determine the best way to teach content to students both in
practical and contextual conditions (Reigeluth and An, 2021). This is in line with (Kilbane and Milman, 2014),
who states that instructional design is a special method that contributes to facilitating learning.

Thus, the main objective of this study is how to develop and produce the stages (syntax) of the CPS process in
the context of blended learning in accordance with the context of learning for prospective teacher students, the
expected learning context framework is that it can affect the high-level thinking skills of prospective teacher
students such as critical and creative thinking in the problem-solving process. Critical thinking ability is a
systematic and directed skill in forming and building trust to carry out activities in an organized manner (Sholikh,
Sulisworo and Maruto, 2019). Meanwhile, according to (Zhuang et al., 2021), the ability to think creatively is a
feature of cognition in humans, which makes it possible to generate useful new ideas. The use of these two
thinking skills can encourage students to be able to face problem-solving situations that are in accordance with
their world of work.

Based on the description above, critical and creative thinking skills are needed by prospective teacher students
to be able to face various and complex problems in the future, especially to respond to the world of work and
changes in the growing educational transformation. However, this thinking ability has yet to be considered and
appropriately facilitated in learning activities. Therefore, this study offers the CPS learning method in the context
of blended learning as a conceptual model to improve critical and creative thinking skills in prospective teacher
students. So, investigations related to these two thinking abilities need to be investigated further. Thus, the
ability to think critically and creatively becomes the target of the results of developing the instructional design.
The resulting learning design products can provide useful guidance for lecturers in implementing creative
problem-solving processes in mixed learning contexts.

In achieving this learning context, (Lim, Park and Hong, 2010) recommend the basic principles of developing CPS
process instructional design in a blended learning environment, namely; 1) the environment in which learning
occurs, including the classroom environment (onsite) and virtual environment (online), 2) the learning
instruction process, and 3) the components of the CPS process. Based on this principle, the blended learning
approach functions as an environment that creates learning that integrates various learning resources and
appropriate activities (Littlejohn and Pegler, 2007). Meanwhile, the instruction process and the components of
the CPS process act as an integrated form of learning resources and activities to create a learning experience for
students. Thus, the blended learning environment becomes an important determinant for shaping the CPS
process. Therefore, selecting the right blended learning conceptual model can help students' learning process
(Fazal, Panzano and Luk, 2020).

The application of blended learning does not only combine face-to-face (offline) with online learning but requires
the most appropriate combination (Chaeruman, Wibawa and Syahrial, 2020). This mix can be managed well by
deeply understanding the conceptual model and practice of effective blended learning settings.
Recommendations for blended learning arrangements can be seen from the perspective of space and time
(synchronicity) (Chaeruman, Wibawa and Syahrial, 2018) as well as from the source of the learning process in
formal or informal conditions and individually or collaboratively (Ulfa, Surahman and Octaviani, 2020). This
blended learning conceptual model aims to form a stronger community to interact, discuss, and share ideas and
can stimulate the speed of independent learning of students both synchronously and asynchronously (Lin and
Gao, 2020). A blended learning environment must facilitate involvement and experience and encourage student
participation in learning (Armellini, Teixeira Antunes and Howe, 2021). According to (Fatawi et al., 2020),
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engagement is one of the indicators of the success of blended learning. Meanwhile, the level of student
involvement can be measured from the aspect of participation during the learning process (Hui et al., 2019).
Blended learning designs that are planned and facilitated by technology appropriately can change students'
attitudes, behavior, and learning outcomes (Hung, Tan and Koh, 2006). On the other hand, when the blended
learning environment is not managed properly, it does not guarantee the realization of the level of satisfaction
for students (Taghizadeh and Hajhosseini, 2021).

Thus, the CPS process in the context of blended learning should have an instructional design that is properly
organized as a guide to help the learning process for prospective teacher students. Responding to this, this
research focuses on developing blended learning instructional designs from the point of view of synchronicity
patterns to be able to facilitate students' higher-order thinking processes in the problem-solving process.

2. Literature Review
2.1 Blended Learning

Blended learning, in a more specific sense, combines synchronous learning strategies and asynchronous learning
(Khan, 2005). The two combinations create class-based synchronous communicative activities and asynchronous
communicative activities supported by conventional technology (Littlejohn and Pegler, 2007). In essence,
blended learning requires the right activities to integrate synchronous and asynchronous components (Garrison
and Vaughan, 2008). So, the most appropriate combination is needed in order to influence the optimal learning
experience (Chaeruman, Wibawa and Syahrial, 2020). This combination can be based on the source of the
learning process in formal or informal conditions, in the classroom or outside the classroom, individually or
socially, digital and non-digital media, as well as the physical or virtual environment (Ulfa, Surahman and
Octaviani, 2020). This is in line with (Cubric, 2007), who states that a learning activity can be developed in the
classroom ("face to face") or outside the classroom ("online"), and individually or in groups.

Formal and informal learning processes are interesting learning conditions to be applied in today's digital era.
Because according to (Mills, Knezek and Khaddage, 2014), formal learning is a learning activity that occurs in the
classroom, but access to learning technology causes a shift in learning outside the classroom as an informal
condition. (Furlong and Davies, 2012), state that the use of ICT can create informal learning practices. So this
shift supports the semiotic relationship between formal and informal learning (Lai, Khaddage and Knezek, 2013)
because what is learned outside the classroom can support the learning process in the classroom and vice versa.
According to (Allen, 2007), informal learning can complement or assist more formal efforts.

In addition to formal and informal learning processes, blended learning environments can consider a
combination of individual learning processes and collaborative learning (social learning). Individual learning can
occur in one individual who can change some of the features learned based on his own experience, whereas
social learning requires more individuals to change the features that one person can learn based on the
experiences of others (Heinerman, Rango and Eiben, 2015). According to (Lin, Huang and Ko, 2020), social
learning is an activity in order to acquire new concepts and strategies through interaction with more
knowledgeable individuals, and then the individual applies what is learned to other contexts. This process can
occur through software-based media interaction to support learning (Tavangarian et al., 2004). Blended learning
is a medium that provides comfortable learning through team collaboration activities (Lin, Huang and Ko, 2020)
to be skilled in problem-solving (Lin et al., 2018). This condition can occur in social contexts such as online
discussions to find references and work ideas to be produced (Cheng and Chau, 2014; Hui et al., 2019).

Thus, the learning process in formal and informal conditions and individual and social conditions can form a
blend of learning events in a blended learning environment. Moreover, offer complementary learning
experiences in a digital environment (Ubah, Spangenberg and Ramdhany, 2020). Referring to this concept, the
researcher defines the blended learning model as a synchronicity learning strategy that combines various
learning conditions. The conceptual structure of this blended learning model can be explained in Figure 1.
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Figure 1: Conceptual Framework of Blended Learning Model

The conceptual framework of the blended learning model above forms a synchronicity pattern that places two
groups of categories in the learning process, namely formal and individual conditions with informal and social
conditions (Ulfa, Surahman and Octaviani, 2020). Both are in one context, which is presented through a blended
learning setting blended (Chaeruman, Wibawa and Syahrial, 2020) which is modified through synchronous and
asynchronous modes. As for the arrangement of the blended learning model, it can be divided into four
subcategories of synchronicity patterns as follows.

e  Onsite Synchronous Mode (OSM); is learning in a place that applies a formal situation in the classroom
conditions between teachers and students who must be physically present. According to (Adarkwah,
2021), onsite learning occurs in school buildings with a teacher-centered teaching mode (providing
comments) and student-centered (listening, taking notes, and also asking questions). Such learning
conditions occur in direct synchrony between those who learn and teach at the same place and time
(Chaeruman, Wibawa and Syahrial, 2018).

e Personal Asynchronous Mode (PAM); is individualized learning that allows students to learn at their
own pace through online instructor direction. These learning events occur anytime and anywhere
independently under their own pace and control (self-directed learning) (Chaeruman, Wibawa and
Syahrial, 2020).

e  Virtual Synchronous Mode (VSM); is a learning activity that occurs informally outside the classroom
and simultaneously. This learning activity can occur through virtual meeting tools such as Google Meet
or Zoom Cloud meetings. This mode of learning occurs in virtual synchrony at the same time but in
different places (Chaeruman, Wibawa and Syahrial, 2020).

e Collaborative Asynchronous Mode (CAM); is a learning activity that applies social interaction through
online learning technology. The learning experience that occurs in this mode directs the learner and
learning resources to interact at any time or place and with anyone (Chaeruman, Wibawa and
Syahrial, 2018).

2.2 Characteristics of Creative Problem Solving (CPS)

The initial idea of creative problem solving (CPS) was first initiated by (Osborn, 1953) with three main
procedures: fact-finding, idea discovery, and finding solutions. CPS underwent several changes in its
development, one of which was proposed by (Treffinger, Isaksen and Dorval, 2010). CPS Version 6.1™ includes
a management component consisting of two stages: assessing tasks and designing processes. Assessing a task is
the stage of guiding individuals or groups in examining sources, content, context, and methods to assess the
suitability of the CPS for a particular task. While designing the process is the stage when CPS is considered the
right choice, it then guides the selection of certain components, stages, and tools to be applied in the CPS process
(Treffinger; and Isaksen;, 2013). The two stages act as an operational system for implementing the three
components of the CPS process (understanding challenges, generating ideas, and preparing for action) and the
six stages of implementing the CPS process, namely building opportunities, exploring data, and framing
problems, generating ideas, developing solutions, and building acceptance.

The purpose of CPS is to enable students to face challenges in real life (Hajiyakhchali, 2013), which is supported
by divergent and convergent thinking skills to find creative solutions (Lim and Han, 2020). The implementation
of this model illustrates flexibility and creativity, which tend to function in a more cyclical pattern (Wood and
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Bilsborow, 2014). This means that CPS has a gradual problem-solving pattern with the help of a systematic
framework (Kapoor, Bansal and Jain, 2020). The systemic pattern (Kajzer Mitchell and Walinga, 2017) proposes
that CPS can be combined with holistic problem framing and unlocks the quality of problem-solving through
insight into finding solutions that are more effective. Therefore, the role of a systemic approach to CPS allows
individuals or groups to recognize and act on opportunities, respond to challenges, balance creative and critical
thinking, build collaboration and teamwork, and overcome problems (Treffinger and Isaksen, 2005).

2.3 Instructional Design of CPS Learning Methods in the Context of Blended Learning

Designing an effective CPS process in a blended learning context requires organized and systematic planning.
According to (Kuo, Chen and Hwang, 2014), learning strategies and problem-solving instruction strategies are
important issues that can be considered for designing learning performance in a digital environment. In addition,
the intended strategy must be able to meet the principles of implementing the CPS process as proposed (Lim,
Park and Hong, 2010), namely, the environment in which learning occurs, the learning instruction process, and
the components of the CPS method.

2.3.1 Learning environment

In this study, the blended learning environment is the center of the occurrence of learning events from the point
of view of the synchronous learning process. The principle of this learning refers to the alignment of indicators
that affect the CPS process in the context of blended learning (Sophonhiranrak, Suwannatthachote and
Ngudgratoke, 2015) with a modification of the conceptual model of blended learning synchronicity patterns
(Chaeruman, Wibawa and Syahrial, 2018), which can be explained in table 1 below.

Table 1: Learning Activities in a Blended Learning Environment (Synchronicity)

. Blended Learning Strategy
Blended learning
indicators for the | Formal Learning & Individual learning Informal Learning & Social Learning
CPS process
P OSM PAM VSM CAM
Learning activities | Lectures Reading Virtual classes Participation in
. . . . . discussions via
Discussions w:ggglsnt? (Video, Audio online discussion
Practice conferences forums
Listening (audio, Video R
Workshops audio cast) conferencing gDrOc:Sg individual or
Seminars Online studies Web-based assignment_s
Lab practices . . seminars thrqugh online
- Slmu]atlons or (webinars) assignments
Individual or group | practice Individual
roiects ] ndividual or group
prol Exercises publications
Roleplay
Tests
Journal publications
Learning - Texts Virtual -
resources . Conference
Audio
Visual Zoom cloud
Isua meeting
Video Google meeting
Animations Webex meeting
Simulations
Feedback Live sync face to Peer feedback via In real-time via Online discussion
face in class audio, Video, or text video call or forum
video conference
interaction Learning at the Learn anytime, Learn at the Learn anytime,
same time and anywhere, about same time but in anywhere, about
location anything, without different places anything, with
anyone anyone
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Blended Learning Strategy

Blended learning

indicators for the | Formal Learning & Individual learning Informal Learning & Social Learning
CPS process
s OSM PAM VSM CAM
Evaluations Individual or group | Online tests Virtual Online
project presentations assignments
and seminars

2.3.2  lLearning instruction process

The CPS method instruction process in the context of blended learning can be developed with four stages
recommended by (Lim and Han, 2020), namely: a) Course preparation, b) Preparation of CPS activities, c) CPS
implementation, and d) Evaluation. In this study, one of the instructional processes is added, namely the activity
of deepening the material. This stage is intended to provide reinforcement of the basic concepts of the study
material before students perform the creative problem-solving process.

2.3.3  CPS process components

This stage contains three main phases: understanding the problem, generating ideas, and preparing for action
(Treffinger, Isaksen and Dorval, 2010). The implementation process of the three phases can be described in
Figure 2 below.

Figure 2: Stages of Implementing the Creative Problem-Solving Process

Of the three phases, (Lim and Han, 2020) outline the six steps of CPS: a) Building opportunities; identifying broad
goals, challenges and opportunities; setting a direction for problem-solving; and focusing on possible
opportunities and challenges. b) Explore the data, scrutinize the task carefully, and decide on the main focus of
the CPS. c) Framing the problem; develop various problem statements and select specific problem statements.
d) Generating ideas; generating new and diverse ideas related to the problem statement. e) Developing
solutions; turning ideas into potential solutions. f) Build acceptance; explore potential solutions, and identify
their supports and barriers to find workable solutions.

3. Methods

3.1 Research Design

This research is a Research and Development (R&D) which aims to produce a CPS process instructional design in
a blended learning context that is valid, practical, and effective in learning strategy courses. This development
research procedure refers to the ADDIE development model, which includes the Analysis, Design, Development,
Implementation, and Evaluation stages. This model was considered in order to develop a learning model that is
accurate, effective, efficient, and useful in developing learning for lecturers.

3.2 Research Sample

The population in this study were 6th-semester students of the Biology Education Study Program, Faculty of
Mathematics and Natural Sciences, State University of Gorontalo, consisting of 64 students in learning strategies.
The sample in this study was 30 students. The sampling technique used in this study was randomized sampling
for limited product testing.
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3.3 Data Collection Techniques and Instruments

Data collection techniques were used in this study, using instruments in the form of validation assessment
sheets, product practicality assessment questionnaires, and effectiveness tests. The validation assessment sheet
was used to obtain product validity data according to experts with the title of professor. The experts who
validated this learning design were three validators with expertise in instructional design and learning
technology experts. As for the other three experts, they were media experts, material experts, and linguists. The
type of instrument used to validate the instructional design was an instrument with closed questions in the form
of a 5-point Likert Scale which is based on the adaptation of a comprehensive rubric (Debattista, 2018) and
(Perris and Mohee, 2020) as well as the CPS process design strategy in a blended learning environment (Lim and
Han, 2020) and recommended design principles for CPS support systems by oleh (Lim, Lim and Hong, 2013).
Meanwhile, the open-ended question instrument was used to explore information sourced from suggestions
and input from experts regarding the design product being developed.

In a limited trial, practicality questionnaire sheets were used to obtain product practicality data according to
user responses from lecturers and students. Tests of critical thinking and creative thinking were used to obtain
data on the product's effectiveness in improving prospective teacher students' thinking skills. The indicators
used to test the critical thinking skills of prospective teacher students adapt the critical thinking aspects
proposed by (Ennis, 1989). Meanwhile, the indicators for the creative thinking ability test were adapted from
(Treffinger et al., 2002). All instruments were deemed valid and reliable before use.

3.4 Data Analysis Techniques

The data was collected in the form of quantitative data and analyzed descriptively, equipped with triangulation
of methods and data sources. The resulting product validity data were analyzed and adjusted to the validity
category based on the decision-making criteria using the conversion of score scores on a 5-point scale of the
Likert Scale (from 1 = very poor and 5 = very good) (Widoyoko, 2013) as presented in table 2 below.

Table 2: Conversion of Five Actual Scale Scores

Score
Formula Average SRRy
X > X; + 1.8sd; X>4.2 Very good
X; + 0.6sd; < X < X + 1.8sd; 3.4<X<42 Good
X; — 0.6sd; < X < X + 0.6sd; 26<X<34 Satisfactory
X; — 1.8sd; < X < X; — 0.6sd; 1.8<X<26 Not enough
X > X; — 1.8sd; X<1.8 Very poor
Where:
X; (The mean ideal) =1/2 (maximum score + minimum score)
sd; (Standard deviation ideal) =1/6 (maximum score - minimum score)
Maximum score =5
Minimum score =1
X = Actual Score
X; =1/2(5+1)=3
sh; =1/6 (5-1) = 0.67

The product's practicality is in the form of questionnaire data from lecturers and students who were analyzed
guantitatively (percentage). The analysis to calculate the percentage of positive responses from lecturers and
students was adapted from (Arikunto, 2010), which is very practical (84%-100%), practical (68%-83%), quite
practical (52%-67%), less practical (36%-51%), and impractical (less than 35%). The instructional design of the
CPS process in the context of blended learning can be declared practical if the responses of lecturers and
students reach a minimum of 68% or are in the practical category. The product's effectiveness was analyzed by
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quantitative descriptive analysis using the N-gain test. The test results were then interpreted using a modified
Normalized Gain index criterion (Hake, 1998) which is presented in Table 3 below.

Table 3: N-Gain Index Criteria

Normalized Gain Index Classification/Category
g>70 High / Very Effective
30<g>70 Moderate / Effective
g<30 Low / Less Effective

The final conclusion of product feasibility was determined by using the criteria for the level of validity,
practicality, and effectiveness adapted from (Akbar, 2013) in Table 4.

Table 4: Product Eligibility Criteria

Achievement

e Criteria

Eligibility Level

1 81% - 100% very valid, very practical, very effective, feasible to use without improvement

quite valid, quite practical, quite effective, feasible to use but needs a little

o/ _ o,
2 61% - 80% improvement

less valid, less practical, less effective, needs major improvement, not

o _ RO,
3 | 41%-60% feasible to use

4 21% - 40% invalid, impractical, ineffective, should not be used
5 0% - 20% very invalid, very impractical, very ineffective, absolutely not allowed
4. Results

4.1 Pre-Analysis
4.1.1 Characteristics analysis

Prospective teacher students in the Biology Education Study Program at the State University of Gorontalo have
learning characteristics that have been facilitated by technology such as smartphones and PCs or laptops.
Through this technology, students feel the ease of learning, including getting various learning information that
suits their needs. Based on the results of initial observations, it is known that students' experiences, learning
styles, learning preferences, and learning behaviors are highly dependent on learning activities that utilize
computer-based digital media, such as interactive tools and interacting with others. Regarding the aspect of the
maturity level of thinking, student teacher candidates are more fun in the form of personal activities to access
and interact with widely available learning resources and are motivated in the form of collaborative social
interaction activities. From this initial information, describing the source of the learning process among student
teacher candidates, it was found that there really is a need for a more varied learning space, not only in formal
study rooms and not individually.

4.1.2  Analysis of learning objects

The curriculum studies carried out focused on the objectives and characteristics of the learning content of the
learning strategy courses in the Biology Education Study Program. The expected learning objectives are generally
regarding the mastery of educational and academic competencies in the field of study and the ability to connect
teaching and learning concepts. In particular, the learning strategy course has learning objectives to be able to
understand, know, appreciate, animate, and have the ability to develop constructivism knowledge, problem-
solving abilities, and skills, as well as critical thinking and creative thinking skills for their profession.

With such learning objectives, the ability of high creativity becomes the main goal for every student-teacher
candidate because student-teacher candidates will be encouraged to be able to overcome practical problems in
the real world by using higher-order thinking skills so, the ability of Creative Problem Solving (CPS) can be used
as a method to influence students to use thinking skills in improving their way of learning.
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4.1.3  Analysis of the blended learning environment

This analysis looked at the opportunities and constraints for teacher candidates implementing a student learning
environment. The results of the initial analysis found that the depth of material that students must achieve had
a wide scope with conceptual, procedural, and theoretical structures, as well as learning characteristics that
focus on problem-solving abilities that are discovered. This consideration, of course, requires the provision of a
more dynamic time to adjust learning activities. The time allotted for each course is equivalent to 170 minutes
per credit each week. Thus the time is certainly not enough to be able to meet the expected learning
achievements. Thus, to support the implementation of maximum learning, the State University of Gorontalo
provides an infrastructure of e-learning facilities for learning in a Moodle-based LMS network. This infrastructure
can provide convenience for lecturers and prospective teacher students to facilitate learning and teaching
activities both synchronously and asynchronously. The use of e-learning media can facilitate the delivery and
management of learning that is easier to support learning achievement. Thus, both lecturers and prospective
teachers have good abilities to use e-learning media as a blended learning environment.

4.2 Design

This stage is the process of overcoming the problems encountered based on the results of the analysis that was
conducted by designing a learning scenario. Activities in this process focus on developing the CPS process's
learning syntax in the context of blended learning. The form of the learning steps can be explained in Figure 3
below.

Figure 3: Design of the CPS Process Instructional Model in the Context of Blended Learning
This learning syntax can be started from;

e Preparation for early learning. Lecturers apply creative learning by introducing the study topic and
explaining the focus of project problems to the team.

e The process of deepening the material. Students will study and explore the best material that has
been presented by the lecturer through e-learning content independently.

e  Preparation of CPS activities. Focuses on organizing the learning team and delivering the CPS process
support system.
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Implementation of CPS. Students work on team projects by utilizing the CPS process stage
(understanding problems, generating ideas, and preparing actions) supported by divergent and
convergent thinking tools available in the Moodle-based e-learning system.
Evaluation activities. Directing students to present the results of team projects and evaluated by
lecturers and colleagues as a form of participation.

4.3 Development

The product produced in this development is the syntax of the CPS learning method in the context of blended
learning strategy courses that can be accessed via
https://spada.ung.ac.id/. The e-learning class feature in this course provides 16 blended meetings. Each week

learning and e-learning for

Moodle-based

of learning is equipped with learning resources and learning activities that provide 120 minutes for independent
study and 120 minutes for collaboratively structured assignments.

Figure 4: Integration of Learning Strategy Courses Into the Moodle Platform

Experts then validate the products that have been developed by reviewing the criteria for the resulting product
indicators. The results of the assessment can be presented in table 5 below.

Table 5: The Results of the Validation of the CPS Process Instructional Design in the Context of Blended

Learning
Score
No. | Aspects assessed Average | Category
Validator 1 | Validator 2 Validator 3
1 Instructional design 5.00 4.50 4.75 4.75 | Very good
2 Learning structure 4.00 4.00 4.50 4.17 | Good
3 Learning preparation 4.80 4.20 4.60 4.53 | Very Good
4 Learning process 4.78 4.78 4.56 4.70 | Very good
5 Learning assessment 4.67 4.50 4.67 4.61 | Very good
g | Communication and 4.90 4.60 470 4.73 | Very good
interaction
7 | Sources of . 457 4.29 4.86 457 | Very good
instructional materials
8 Technology design 4.83 4.50 4.67 4.67 | Very Good
9 Learning closure 4.00 4.67 4.67 4.44 | Very good
Overall average 4.58 | Very Good

Table 5 shows that the average value of the overall assessment aspect is 4.58, which is categorized as "Very
Good". Thus the instructional design that has been developed is declared valid and can be implemented in the
practicality test stage.
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4.4 Implementation

This phase includes product practicality tests which are implemented through Moodle-based e-learning. The
questionnaire consisted of responses from 3 lecturers who are lecturers of learning strategy courses and 30
students. The following are the results of practicality tests assessed by lecturers, which can be seen in table 6

below.

Table 6: Results of Lecturer User Responses

No. | Aspects assessed Average Category
1 Instructional design 95 | Very practical
2 Learning structure 80 | Practical
3 Learning preparation 92 | Very practical
4 Learning process 87.41 | Very practical
5 Learning assessment 85.56 | Very practical
6 Communication and interaction 86.67 | Very practical
7 Sources of instructional materials 88.57 | Very practical
8 Technology design 87.78 | Very practical
9 Learning closure 86.67 | Very practical
10 | Language appropriateness 93.33 | Very practical
Overall average 88.30 | Very practical

The results of student assessments of the practicality of product application in the lecture process can be seen

in table 7 below.

Table 7: Student User Response Results

No. | Aspects assessed Average Category
1 Attractive learning environment 87.11 | Very practical
2 Learning experience 82.67 | Practical
3 Learning activities 82.89 | Practical
4 Learning process 85.56 | Very practical
5 Material relevance 89.56 | Very practical
6 Language eligibility 89 | Very practical
Overall average 86.13 | Very practical

The results of user and student responses show that instructional design products implemented through
Moodle-based e-learning facilities are very practical and do not need to be revised.

4.5 Evaluation

This stage is a limited testing process of the product that has been developed. The N-gain test measures the
effectiveness of the product. The test instrument is an essay test of critical and creative thinking skills. The test

results can be seen in Figure 5.
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Figure 5: Diagram of N-Gain Test Results for Critical and Creative Thinking Skills

Nurrijal et al.

The N-gain value of the product's success is very effective; it can improve critical thinking skills by 71.20% and
creative thinking by 72.04%. This success can be seen in Figure 6.

Figure 6: Diagram of the Average Product Effectiveness Test Results

In order to ensure the level of product feasibility, the researchers then carried out a Focus Group Discussion
(FGD) activity which reviewed the results of the product tests that had been carried out. This activity involved
media, materials, and language experts to complete the product assessment process. The results of the
assessment can be seen in table 8.

Table 8: The Results of the Assessment of Media, Material, and Linguistic Experts

Average
No. | Aspects assessed - Category
A Aspects of e-learning media
1 Have a design interface display interesting to use. 3 | Enough
2 Nawgat.lon on e-learning media is quite simple, easy, and very 3 | Enough
conducive.
3 The e-learning media provides a two-way interaction process,
5 | Very good
namely synchronous and asynchronous.
4 The e-learning media used can facilitate multi-way interactions. 4 | Good
5 E-learning media provides various learning resources such as;
audio, Video, text, graphic representations of the subject matter, 4 | Good
etc.

www.ejel.org 91

ISSN 1479-4403


http://www.ejel.org/

The Electronic Journal of e-Learning Volume 21 Issue 2 2023

Average
No. | Aspects assessed Score Category
6 The e-learning media used can promote the engagement of
creative problem-solving process learners. 5 | Very good
7 The e-learning media used can support a learner-centered learning 3 | Enough
approach. 9
8 Learners get clear and detailed instructions intuitively regarding the 5 | Verv good
ease of use of e-learning media. Ve
9 The e-learning media can be accessed through various software 5 | Very good
platforms, browsers, and computing devices. Y9
10 | The use of online e-learning media systems in learning provides
. - 4 | Good
time efficiency.
Average 4.18 | Good
B Material aspect
1 The material is given coherently. 5 | Very good
2 The suitability of the material with the expected final achievement. 4 | Good
3 The material is free from conceptual errors. 3 | Enough
4 Clarity of presentation of material. 5 | Very good
5 The material presented is easy to understand coverage. 4 | Good
6 The course content is accurate, contextual and contemporary, and 4 | Good
relevant to the needs of the professional world of work.
6 The presentation of the material is more practical and can be
) 4 | Good
studied repeatedly.
Average 4.14 | Good
C Language aspect
1 The language description is straightforward, easy to understand, 3 | Enough
and simple. 9
2 Instructions/descriptions of the description of learning materials 5 | Verv good
using communicative language. Y9
3 The suitability of using clear and precise sentences in 5 | Verv good
communication with students. Ve
Average 4.33 | Very good

Based on the results of the tests that have been carried out, it can be recommended that the level of feasibility
of learning to design products is described in Figure 7 below.

Figure 7: Recapitulation Diagram of Product Feasibility Test Results
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Based on the table above, it is known that the product developed has an average product feasibility value of
81.85%, which means that the resulting product is very valid, very practical, very effective, and feasible to use
without repair. In addition, the results of expert assessments in FGD activities have ensured that the products
produced are more suitable for implementation in the lecture process, with several recommendations for
improving the product. The suggestion is that in the implementation of the learning design that is produced, it
must be obeyed according to the design and attention must be paid to the learning structure of students so that
it is not excessive.

5. Discussion

This study suggests an appropriate CPS process learning syntax to be applied to blended learning. The resulting
learning syntax has the flexibility to be presented in a Moodle-based e-learning manner through various
software platforms, browsers, and computing devices.

Figure 8: Integration of the CPS Process Into the Moodle Platform

Figure 9: Online Support in the Form of Divergent and Convergent Thinking Tools

During the CPS process, e-learning facilities provide online support features in the form of divergent and
convergent thinking tools. These thinking tools include; brainstorming, HIT, PMI, evaluation matrix, and attribute
listing. This feature makes it easier for students to work on problem-solving projects and can balance divergent
and convergent thinking throughout the CPS process.
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Figure 10: Examples of the Implementation of Online Thinking Tools

In addition, e-learning facilities have facilities that can present a combination of text, images, videos, and
animations, as learning resources and various activities such as quizzes, chats, assignments, and discussion
forums that can motivate students to be more active. This facility can support innovative learning anytime and
anywhere that can be accessed and studied repeatedly.

Figure 11: The Process of Implementing the CPS Method in the Context of Blended Learning

The conceptual model of blended learning built in this study offers a pattern of synchronicity as a learning
environment for prospective teacher students. This conceptual form has explained the important elements of
blended learning (Carman, 2002), namely; 1) Occurs synchronously, educators and all students participate at the
same time informally in a "virtual classroom" or directly in a formal classroom; 2) Self-directed learning, a
learning experience that is completed individually at asynchronous pace and in its own time; and 3) Collaboration
(social learning), a learning experience that comes from the ability of individual students to communicate with
other individuals, such as online discussions to facilitate project completion or authentic student assignments.

The expert validity test results indicate that the product developed is categorized as valid. This is in line with the
practicality test, which shows a positive response from users to the implementation of very practical learning
design products embedded in e-learning. A very good response means that students or lecturers support its use,
and students are motivated to follow the whole series of lectures. Meanwhile, the product effectiveness test
results show that prospective teacher students' critical and creative thinking skills have increased. This study's
findings align with (Yustina, Syafii and Vebrianto, 2020; Bahtiar, 2021), who use an effective blended learning
strategy to improve students' critical and creative thinking skills. In addition, the results of studies conducted
(Kashefi et al., 2011; Kashefi, Ismail and Yusof, 2012; Munafiah and Rochmad, 2021) also inform the same thing
that combining blended learning strategies with e-learning assisted CPS methods can support students in critical
thinking and creative thinking.
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Thus the CPS process in the context of blended learning has a strong potential to help students to develop their
metacognitive thinking skills. This is because the blended learning mode with the CPS method is able to increase
the learning potential of students in online interactions (Kanchanachaya and Shinasharkey, 2015), this mode
utilizes a combination of computer technology to support students' communication, teamwork, and problem-
solving skills (Kashefi et al., 2011). This pattern increasingly directs individuals to think critically and creatively in
dealing with complex problems and can play a role in promoting cognitive development (Treffinger, 2016).

6. Conclusion

The instructional design product produced in this study has a more structured and systematic learning syntax to
support students' critical and creative thinking skills. With good thinking skills, students can be responsible for
regulating the involvement of their learning process during problem-solving. In addition, this learning design can
help students become independent learners and synergize collaboratively in teams.

Based on the results of expert validation tests, practicality tests, and product effectiveness tests, as well as the
results of media, material, and language expert assessments in FGD activities, it can be concluded that the
development of CPS instructional design in the context of blended learning is stated to be very valid, very
practical, very effective, and feasible to be implemented in learning. In this study, it was found that the CPS
process learning design was very suitable to be applied through the support of Moodle-based e-learning
facilities. This is due to the fact that it can optimize and facilitate the balance of divergent and convergent
thinking during the problem-solving process. Thus, it can improve students' thinking skills more optimally;
however, further investigation is still needed to reveal the effectiveness of its influence on the learning process
and learning outcomes of prospective teacher students, as well as its effect on higher order thinking skills in
larger classes. So future work should involve experimental studies using control groups to observe or examine
the performance and effects extensively of the resulting instructional design products.
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