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Abstract

Complex Problem Solving (CPS) skills are essential in the 21st century, as they encompass
critical thinking, creativity, and decision-making capabilities. In the context of education in
Malaysia, there is a growing need to develop and assess competencies in CPS among
students, as these skills are highly valued by employers and are essential for facing complex
and dynamic challenges in various fields. However, researchers have not treated CPS in much
detail especially in strategy-based framework context. This study discusses the potential of
CPS instrument within the educational system, based on the SCORE model—a strategy-based
framework. The methodology used for this concept paper is the general analysis of CPS using
SCORE model that measured among five elements such as Strengths (S), Challenges (C),
Options (O), Responses (R) and Effectiveness (E). By using CPS instruments validated through
psychometric methods, this model helps in creating a comprehensive assessment strategy to
measure higher-order thinking skills and adaptability in students. The findings of this study
highlight the potential and importance of developing reliable and culturally relevant CPS
instruments tailored to the Malaysian educational context. The implications of this research
are significant for educational policymakers, institutions, and stakeholders, as it provides a
strategic holistic framework for improving problem-solving competencies. Future studies are
recommended to explore the application of CPS instruments across various domains such as
business, crisis management, and leadership, especially in evaluating their effectiveness in
different cultural and settings.

Keywords: Complex Problem Solving, CPS, SCORE Model, Instrumentation, 21st Century
Skills.

Introduction

Complex problem solving (CPS) is a critical skill required by workers in the 21st century to face
challenges in the workplace (Alrababah et al.,, 2024). Prospective employees, particularly
students in educational institutions, who lack complex problem-solving skills will inevitably
struggle to adapt to the challenges of addressing complex problems (Ong et al., 2022). To
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explain CPS, it can be classified as a topic within the fields of cognitive psychology, focusing
on how humans solve complex and dynamic problems (Batchelder & Alexander, 2012). In the
context of global education, CPS has gained increasing attention as it is considered crucial in
addressing the challenges of the 21st century. The Programme for International Student
Assessment (PISA), conducted by the OECD, has emphasized the importance of CPS by
evaluating students' abilities in reading, mathematics, scientific knowledge, and skills in
solving complex, unstructured problems encountered in real-life situations. Complex
problems involve multiple interrelated variables, are dynamic in nature, and require deep
thinking, adaptation, and consideration of various factors.

To understand what is meant by complex problems, it is important to first understand their
characteristics. The first characteristic is multidimensionality, meaning it involves many
interacting variables. Each element in the problem system may influence one another,
making the entire system difficult to comprehend at a glance. For example, in organizational
or corporate management, there are numerous variables such as employee productivity,
customer satisfaction, operational costs, and profits, which interact with each other. It is easy
to understand that every decision made will impact other aspects in unpredictable ways.
Another characteristic of complex problems is their dynamic nature, meaning they change or
evolve over time. This implies that a solution effective at one point may no longer be relevant
later (Kipman et al., 2022).

Uncertainty of information is another key characteristic of complex problems. Not all the
information required for decision-making is usually available immediately, forcing individuals
to make decisions based on limited or speculative data. In such situations, problem-solving
requires not only logical reasoning but also the ability to think critically and adapt to the
circumstances. For example, during the Covid-19 pandemic, world leaders were unsure of the
evolving situation and the availability of clear information. Decisions had to be made despite
the prevailing uncertainties, and the full impact of these decisions could not be fully
determined until time passed.

Additionally, complex problems are often unstructured, meaning there are no clear
procedures or steps to follow in order to reach a solution. Individuals must find their own way
to overcome obstacles and achieve goals. A real-life example of complex problems includes
business challenges that involve long-term strategies and high-risk decision-making (Kunze et
al., 2018). Complex problem solving involves several key components that help individuals
navigate the complexities of the situations they face. Each of these components plays a
critical role in the problem-solving process, providing guidance and structure for addressing
the various challenging aspects. In studies on complex problem solving, several main
components have been identified as key factors in understanding and overcoming such
problems.

Addressing complex problems requires essential components to assist individuals in tackling
these situations effectively. First, the availability of information is crucial, as sufficient
information enables more accurate decision-making. Second, clear goals must be established,
whether there are one or multiple conflicting goals. Third, the complexity of the situation is
determined by the number of variables involved, where the more variables, the more
challenging the problem becomes.
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Furthermore, the interconnectedness of variables is critical, as changes in one element can
affect many others. The dynamic aspect of the system indicates that problems often change
over time, requiring problem-solvers to act swiftly and adapt. Additionally, the ability to
control the system is important in identifying which elements can be influenced. Finally,
cognitive load must be managed well, as the complexity of the problem can be mentally
exhausting.

Overall, these components contribute to a deeper understanding of how complex problems
can be solved. An organized and systematic approach that considers each of these factors is
key to success in addressing layered and challenging problems. The ability to manage and
solve complex problems is crucial in various fields such as business, public policy, and crisis
management. Understanding and mastering CPS can help individuals and organizations
navigate larger challenges more strategically and effectively (Funke, 2012).

However, the SCORE model has the advantage of a more positive and action-oriented
approach compared to SWOT. Due to its relative lack of popularity in comparison to other
problem-solving methods, the possible benefits of CPS is rarely discussed in Malaysia.
Planning will become more methodical and deliberate if the potential of CPS in kids is
positively explored using an action-oriented approach. The SCORE Model is one of the often-
utilized strategic planning tools. SWOT, TOWS, NOISE, SOAR, and numerous additional tools
are available as alternatives to the SCORE model (Neal, 2023). However, compared to SWOT,
SCORE has an edge due to its more optimistic and proactive approach.

The motivation for addressing CPS through the SCORE model arises from the need to equip
students with critical thinking, creativity, and strategic problem-solving skills essential for
tackling 21st-century challenges. This model serves as a structured and practical framework
for assessing and enhancing students' problem-solving abilities, particularly within
educational systems designed to produce a highly skilled and competitive workforce.

Moreover, the findings of this study contribute to the advancement of an effective education
system by offering a systematic approach to assessing students’ competencies in addressing
complex problems. This includes essential skills such as adaptability, creativity, and strategic
thinking, which are crucial for preparing students to enter a modern workforce that operates
in dynamic global and economic environments. This research aims to provide readers with
insights into how frameworks like the SCORE model can support the development of students
capable of meeting the demands of future industries and employment markets.

Thus, the objective of this concept paper is to introduce and elaborate on the strategy-based
assessment of complex problem-solving using the SCORE model. The study focuses on how
this model can empower educational systems to produce students with strong problem-
solving capabilities, ultimately contributing to the creation of a highly skilled workforce
aligned with the needs of the 21st century.

The rationale for presenting this research through the SCORE model is to demonstrate its

effectiveness as a proactive, measurable, and contextually relevant framework for assessing
CPS. This approach emphasizes the importance of aligning educational outcomes with
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industry demands, ensuring students not only excel academically but also acquire
competencies that meet global workforce requirements.

The integration of the SCORE model with CPS is illustrated through its ability to enhance the
effectiveness of education systems by helping students master problem-solving skills in real-
world contexts. Through its application, this concept paper seeks to engage readers with
innovative methodologies that strengthen the link between education, students, and the
evolving needs of the 21st-century workforce. It highlights the vital role of education in
producing a workforce equipped to navigate complex challenges and dynamic global
transformations.

SCORE Model-Strategy Based Assessment

The SCORE Analysis Model emerges as a vital framework for evaluating and developing
strategy-based assessment tools, particularly in the domain of (CPS) within educational
contexts. This model delineates five critical dimensions: Strengths, Challenges, Options,
Responses, and Efficiency. By systematically exploring these dimensions, the SCORE Model
ensures that assessment tools are not only effective and reliable but also aligned with
contemporary educational objectives (Neal, 2023).

Strengths

At its core, the Strengths of a strategy-based assessment tool lie in its ability to measure
higher-order thinking skills essential for navigating the complexities of the modern world.
These skills include critical thinking, creativity, and problem-solving, which are increasingly
recognized as fundamental competencies in educational frameworks. The SCORE Model
facilitates a departure from traditional rote memorization, advocating for an emphasis on the
application of knowledge to real-world scenarios. This aligns with progressive educational
philosophies that promote active learning and the cultivation of transferable skills, ultimately
preparing students to adapt to diverse challenges in their future careers. Furthermore, the
adaptability of these assessment tools allows for personalized evaluations that cater to
individual student capabilities, generating rich data on student performance and enabling
targeted instructional interventions (Mudhol, 2024). Strengths for this paper will discussed
on how the research on Complex Problem Solving (CPS) in Malaysia contributes to the
development of 21st-century skills such as critical thinking, creativity, and decision-making,
emphasizing the need for CPS instruments that not only measure problem-solving abilities
but also encourage students to adopt the mindset required to tackle global challenges.

Challenges

However, the journey towards implementing effective strategy-based assessment tools is
fraught with Challenges. One significant obstacle is the substantial time and resources
required to design valid and reliable assessment tasks that accurately capture the nuances of
CPS skills. Educators may require extensive professional development to adequately interpret
and utilize these assessments, adding to their existing workloads and potentially leading to
resistance from those accustomed to traditional evaluation methods (Kilig, 2017). Financial
constraints often hinder the integration of technology, particularly in underfunded
educational environments, complicating efforts to provide equitable access to these
innovative assessment methods (Bishop et al., 2020). Challenges for this paper will be
discussed in the context of the evolving demands of the 21st century, driven by technological
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advancements and the Fourth Industrial Revolution, which underscore the importance of
bridging the gap between educational outcomes and industry needs.

Options

Despite these challenges, the landscape is rich with Opportunities for leveraging strategy-
based assessments. The increasing global emphasis on 21st-century skills has created a strong
demand for assessment tools that measure competencies such as collaboration, innovation,
and critical thinking. Additionally, advancements in technology, including artificial
intelligence and adaptive learning platforms, offer the potential for dynamic, real-time
feedback mechanisms that enhance the learning experience for both students and educators.
Collaborations across sectors can further enrich the development of these tools, ensuring
alignment between educational outcomes and the evolving demands of the workforce (Ultay
et al. 2021). Opportunities here on this paper will be discussed with a focus on strategies for
integrating these advancements into the development of complex problem-solving (CPS)
instruments in Malaysia, ensuring that educational tools align with global standards and
prepare students effectively for the demands of the 21st-century workforce.

Responses

Moreover, understanding the Responses from various stakeholders—students, educators,
parents, and industry representatives—is crucial for the successful implementation of
strategy-based assessments. Students may exhibit enthusiasm for engaging with practical
projects that enhance their interest in the subject matter; however, some may feel anxious
about new assessment methods. Teachers may welcome professional development
opportunities that equip them with the skills necessary to teach CPS effectively, while also
expressing concerns about increased workloads. Parents often support initiatives that
promote critical thinking, but they may have questions about how these new assessment
methods will affect their children's education (izoglu-Tok, 2024). Industry representatives
may show interest in collaboration with educational institutions to ensure alignment
between educational content and workforce needs. Engaging these diverse responses will be
critical to fostering acceptance and successful integration of new assessment practices
(Sadovska et al., 2024). Responses for this paper will be discussed in terms of how various
stakeholders' perspectives—ranging from the enthusiasm and concerns of students to the
practical and strategic insights of educators, parents, industry representatives, and
policymakers—impact the development and integration of complex problem-solving (CPS)
instruments in education.

Efficiency

Efficiency stands as a critical consideration for the successful adoption and sustained use of
strategy-based assessment tools. Achieving efficiency requires a careful balance between
providing comprehensive feedback and maintaining practicality in implementation. The
integration of automation can significantly streamline grading processes and deliver
immediate, actionable insights to educators and learners alike. Developing user-friendly
platforms that facilitate seamless data collection and analysis is essential, yet it is equally
important that these tools remain adaptable and scalable across diverse educational
environments to uphold assessment quality. Efficiency on this paper will cater to ensuring
that the initiative for developing complex problem-solving (CPS) instruments is structured
strategically, incorporating clear goal-setting, active stakeholder engagement, pilot testing,
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ongoing teacher support, and continuous data-driven refinements to optimize practical
implementation and relevance to workforce needs.

In conclusion, the SCORE Analysis Model presents a comprehensive and balanced framework
for evaluating the feasibility and impact of strategy-based assessment tools in the context of
CPS. By rigorously examining strengths, addressing challenges, capitalizing on opportunities,
mitigating risks, and enhancing efficiency, educational institutions can foster robust and
sustainable assessment practices. This structured approach ensures that assessments remain
relevant, reliable, and responsive to the evolving demands of both educational systems and
industry expectations, ultimately equipping students with the necessary skills to thrive in an
increasingly complex world. One of the most significant current discussions on the CPS to
SCORE model is how to effectively integrate real-world problem-solving scenarios into
assessments while balancing educational outcomes with practical workforce skills.

Response

Figure 1: SCORE Analysis Model

The Stregnth of CPS

CPS is considered a core skill for the 21st century as it involves critical thinking, creativity, and
the ability to work in unstructured, complex situations. Global research on CPS focuses on
honing these skills among students, as employers worldwide highly value the ability to solve
complex problems (Guo et al., 2023). The strength research on CPS in Malaysia helps to
develop 21st-century skills such as critical thinking, creativity, and decision-making. The
highly needs of instruments CPS is not only measure problem-solving abilities but also
encourage students to adapt the necessary mindset to tackle global challenges.

The strength of CPS instrument in Malaysia is widely applied across diverse fields, including
science, mathematics, technology, engineering, business, and management. It allows for
assessing students' problem-solving abilities in multiple contexts. For example, in science and
mathematics, CPS helps evaluate how students tackle complex experimental problems or
equations with multiple variables. In technology and engineering, the instrument assesses
how students manage dynamic technical problems, such as system design or process
optimization. In business and management, CPS is used to test students' strategic decision-
making skills in uncertain scenarios, reflecting real-world challenges. This broad application
ensures that the CPS instrument helps students develop transferable skills relevant to various
disciplines and professional fields. It prepares students to face real-world problems that
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require critical, creative, and innovative thinking (Mohamad et al., 2023). By bridging theory
with practice, CPS enhances students' readiness for complex challenges, making it a flexible
and valuable tool in modern education.

One of the key strengths of the CPS instrument in Malaysia is its ability to be adapted to the
local cultural and educational context. This is crucial because Malaysian students have diverse
backgrounds in terms of language, culture, and learning systems. These adaptations ensure
that the CPS instrument is more relevant and effective in assessing complex problem-solving
skills among local students. By considering the unique needs and challenges faced by
Malaysian students, the instrument provides a more accurate and realistic measure of their
ability to solve dynamic and multifaceted problems (Yusop et al., 2024). For example, the CPS
instrument used in Malaysia is modified not only in terms of language but also in question
design, scenario content, and problem-solving approaches. The scenarios and situations
included in the instrument often reflect everyday life or issues commonly encountered within
the Malaysian context, such as economic, social, or environmental challenges specific to the
country. This helps students better understand and relate to the problems presented, thus
enhancing their ability to apply their knowledge in solving real-world issues. These
adaptations also encourage students to think critically and contextually, which is an essential
requirement for developing 21st-century skills in Malaysia.

A significant strength of CPS research lies in the continuous development and refinement of
instruments and methodologies designed to accurately measure and assess CPS skills.
Globally, researchers and educators are making substantial efforts to establish robust and
comprehensive assessment frameworks that provide a detailed evaluation of students'
abilities in CPS. These frameworks are not just tools for measurement but are also carefully
designed to reflect the complexities of real-world problem-solving situations, ensuring that
assessments are aligned with the kinds of multifaceted, dynamic challenges that students are
likely to encounter in both academic and professional environments (Azmin et al., 2023).
The validity and reliability of these CPS instruments are of paramount importance. This is
achieved through rigorous psychometric validation processes, where various statistical
techniques are employed to test the exaggerate of instruments. For instance, factor analysis
is used to determine whether the test items accurately represent the underlying constructs
of CPS, ensuring that the instrument measures different dimensions of problem-solving, such
as knowledge acquisition and knowledge application. Additionally, correlation analysis is
applied to verify the consistency of results across different populations, thereby ensuring that
the instrument can reliably measure CPS across diverse groups of students.

Moreover, the development of these instruments involves iterative cycles of refinement.
Researchers must engage in continuous testing, piloting, and recalibration of assessment
tools to ensure that they not only capture the nuances of problem-solving behaviors but also
adapt to cultural and contextual variations in how students approach problems. This level of
rigor ensures that CPS instruments are scalable and can be applied in various educational
contexts globally, while still maintaining high standards of psychometric integrity (Azmin et
al., 2023).

The use of longitudinal studies and multidimensional assessments further enhances the
robustness of CPS instruments. Longitudinal research allows scholars to track the
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development of CPS skills over time, providing insights into how students' problem-solving
abilities evolve with different educational interventions (Greiff et al., 2015). This is
complemented by multidimensional assessments that capture both cognitive and behavioral
aspects of problem-solving, offering a more holistic view of students' CPS capabilities.
Ultimately, the strength of CPS research lies in its ability to not only measure current abilities
but also to provide a foundation for educational innovation. The insights gained from these
assessments can guide curriculum development, inform teaching strategies, and shape
educational policies aimed at enhancing problem-solving skills, making CPS instruments a
powerful tool in shaping future educational practices.

Challenges on CPS

In the 21st century and in the context of research, CPS has become increasingly important
due to the rapidly changing job landscape driven by the Fourth Industrial Revolution and
technological advancements such as artificial intelligence (Al), big data, and automation.
According to the Future of Jobs Report in 2023 by the World Economic Forum, skills like
analytical and creative thinking, including CPS, are now top priorities for employers. One
major issue identified is the gap between the problem-solving abilities of students or workers
and the demands of industries. Workers lacking these skills often struggle to adapt to the
dynamic and complex challenges posed by new technologies and fast-paced changes in the
workplace (World Economic Forum, 2023). Additionally, research highlights the need for
enhanced education and training efforts to build stronger CPS capabilities that align with
future job requirements. At the educational level, curricula and teaching strategies frequently
fail to focus adequately on the mastery of CPS, leaving students underprepared for real-world
challenges.

In the context of Malaysia, several key challenge gaps exist in the assessment of CPS, which
present significant challenges to the educational landscape. One of the main issues is the lack
of standardized tools to effectively measure CPS among students across different levels of
education. Currently, assessments are largely dependent on knowledge-based exams that
emphasize rote learning, making it difficult to evaluate students’ abilities to handle
unstructured and complex problems. This is further compounded by an overemphasis on
knowledge-oriented examinations, which focus heavily on memorization and factual recall,
rather than critical and creative thinking. Consequently, this fails to measure students' true
problem-solving abilities in real-world scenarios (Loh et al., 2017).

Additionally, the absence of a holistic assessment approach exacerbates the issue, as current
evaluations do not comprehensively cover various aspects of CPS, such as logical reasoning,
adaptability, creativity, and the ability to work under pressure. This limits the extent to which
students are assessed in different contexts, which are crucial for solving complex, real-life
problems. Another critical gap lies in the misalignment between formal assessments and
industry needs. While industries require workers, who can swiftly adapt to changes and tackle
dynamic problems, educational assessments in Malaysia do not adequately reflect these
needs, leaving students underprepared for the workforce (Loh et al., 2017).

Furthermore, challenges in implementing alternative assessments also hinder progress.

Despite the recognition of the importance of more comprehensive and innovative CPS
assessments, schools face significant barriers such as a lack of training and resources among
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teachers and administrators. The high workload and limited time further restrict the adoption
of such assessments. These gaps highlight the need for reform in the assessment of CPS in
Malaysia to better equip students with the critical skills required for the 21st-century
workforce (Herde, Wiistenberg, & Greiff, 2016). In addressing the challenges of CPS in the
21st century, education in Malaysia must adapt a scientific and critical approach, in line with
the National Philosophy of Education. One of the primary challenges faced is the lack of
emphasis on critical and creative thinking skills in the existing curriculum, which leads to
students struggling to evaluate and analyze problems from multiple perspectives. To
overcome this challenge, capabilities such as critical thinking need to be developed, where
students should be trained to make decisions based on evidence and connect various
elements in complex situations (Ab.Wahid, 2022).

Additionally, education should emphasize creativity and innovation, as these abilities are
essential for generating new solutions to unconventional problems. In this context, students
need to be exposed to real-world situations that require out-of-the-box thinking.
Furthermore, adaptability becomes increasingly important, especially in a rapidly changing
world where students must be able to adjust to unforeseen changes and respond quickly
(Yuan et al., 2024).

Moreover, effective communication skills and teamwork are crucial aspects that need
attention, as complex problem-solving often requires collaboration among various parties.
Time management and prioritization are also vital in ensuring that the problem-solving
process can be carried out efficiently without compromising the quality of the outcomes.
Lastly, leadership and social influence should be highlighted, where students must be trained
to lead and inspire their peers in problem-solving efforts (Yuan et al., 2024). By developing
these capabilities, education in Malaysia can produce individuals who are not only capable of
overcoming CPS challenges but also act as agents of change in the industry. This aligns with
the goals of the National Philosophy of Education to cultivate human capital that is balanced
in intellectual, emotional, and social aspects, thus contributing to the development of a
competitive nation on the global stage.

Options on CPS

In the context of research on the development of CPS instruments in Malaysia, there are
various options and opportunities that can be explored to enhance students' capabilities in
facing the challenges of the 21st century. One primary option is the integration of project-
based learning into the curriculum, which aligns with the constructivist approach in
education. This approach allows students to engage in real-world projects where they can
apply CPS skills and learn through practical experience. Not only does this strengthen
collaboration between students and industry, but it also ensures that the developed
instruments are relevant to market needs.

Additionally, utilizing technology in CPS assessment opens opportunities to enhance
interactivity and flexibility in the learning process. By leveraging online platforms to deliver
tests or simulations of complex situations, students can refine their critical and creative
thinking skills. This aligns with active learning theory, which emphasizes the role of students
in the learning process. Collaboration between higher education institutions and industry is
also a strategic step that can strengthen the development of CPS instruments. Through this
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partnership, precise assessment criteria can be formulated, ensuring that the developed
instruments are not only effective but also meet the actual needs of the industry.
Furthermore, the opportunity to develop learning and training resources for educators is
crucial, as this empowers them to teach CPS skills more effectively, in line with the principles
of continuous education that emphasize professional development among educators(AlAli,
2024).

Researching best practices in the development of CPS instruments in other countries can also
provide valuable guidance. By adapting proven assessment models to the Malaysian context,
we can avoid common pitfalls and accelerate the innovation process. Involving students in
the instrument development process is essential, as it ensures that the instruments are
relevant and meet their needs, referring to the student-centered learning theory that
emphasizes student voice and engagement in education.

Additionally, research conducted in different cultural and social contexts provides valuable
perspectives on how diverse student populations tackle complex problems. By learning from
how students in other countries approach CPS, Malaysian researchers can gain insights to
tailor their instruments to better fit local needs and challenges. Furthermore, international
research often offers training and guidance for educators on teaching CPS skills. Through the
sharing of best practices and the latest findings, Malaysian educators can enhance their
instructional methods, ultimately improving students' capabilities in complex problem-
solving.

Moreover, many foreign studies adopt multidisciplinary approaches in the development of
CPS instruments, incorporating aspects of psychology, education, and technology. This
multidisciplinary perspective can inspire Malaysian researchers to fuse various disciplines
into their instrument development processes, resulting in more holistic and effective tools.
Finally, international research frequently produces resources and tools for measuring CPS,
such as rubrics, assessment guidelines, and other measurement instruments. The
development and adaptation of these resources can save time and effort in creating new
instruments in Malaysia (Patah et al., 2023).

Finally, developing clear and detailed assessment criteria for CPS will provide consistent
guidance to educators and program managers. With this approach, research on the
development of CPS instruments in Malaysia can not only produce more competitive
students but also contribute to strengthening problem-solving skills among students, in line
with the National Philosophy of Education's goal of producing balanced human capital in
intellectual, emotional, and social dimensions.

Responses

When developing instruments for CPS in education, it is essential to anticipate a range of
responses from various stakeholders, including students, teachers, parents, industry
representatives, and educational authorities. Students may express enthusiasm for engaging
with practical, real-world projects that enhance their interest in the subject matter; however,
some may also feel anxious about new assessment methods, especially if they are
accustomed to traditional forms of testing. This may lead them to seek clarity on evaluation
criteria and request additional resources or support, such as workshops, to develop the
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necessary skills for effective problem-solving. Teachers are likely to welcome professional
development opportunities that equip them with the skills to teach CPS effectively, providing
valuable insights into how the new instruments align with existing curricula. However, they
may also voice concerns about the increased workload associated with developing and
accessing these new methods, particularly if they feel unprepared or unsupported.

Parents generally express support for initiatives that promote critical thinking and problem-
solving skills, recognizing their importance for their children’s future success. Yet, they may
have questions regarding the implementation of CPS assessment methods and how these
changes will affect their children's overall education. Additionally, some parents might
express concerns about equitable access to the necessary resources and support for all
students. Industry representatives often show interest in collaborating with educational
institutions to ensure that the skills being taught align with workforce needs, offering
partnerships for internships or real-world projects. They may provide feedback on the
relevance of specific problem-solving skills and raise concerns about whether students are
adequately prepared for the complexities of modern work environments (Santana et al.,
2024).

Furthermore, educational authorities and policymakers tend to support innovative
approaches to assessment and curriculum development that align with national education
goals. They emphasize the need for effective monitoring and evaluation frameworks to assess
the impact of CPS instruments on student learning outcomes while discussing the importance
of resource allocation to support teacher training and the development of necessary
materials. Finally, community organizations and NGOs often advocate for inclusive practices,
ensuring all students have access to quality CPS education. They may also offer resources or
programs that support educators in promoting critical thinking skills within their
communities. By understanding and addressing the concerns and needs of these diverse
stakeholders, educational leaders can create a more collaborative and effective approach to
implementing CPS instruments, ultimately enhancing students’ problem-solving capabilities
and preparing them for future challenges (Akanbi et al., 2024).

The development of CPS instruments in education presents both opportunities and risks that
carry significant business value. On the opportunity side, engaging students through real-
world, practical learning can boost academic performance and motivation (Sonnleitneret al.,
2017) . Institutions that foster such engagement stand to benefit from higher student success
rates, which can, in turn, attract more students, thereby increasing enrolment and revenue.
Furthermore, investing in the professional development of teachers to enhance their ability
to teach CPS not only improves the quality of education but also bolsters the institution’s
reputation for academic excellence (Siklander et al., 2023). This can result in better staff
retention and increased attractiveness to potential students and partners. Collaboration with
industry is another opportunity that offers immense business value, as it aligns educational
content with the needs of the job market. Such partnerships can lead to sponsorships,
internships, and better job placement for graduates, strengthening the institution’s appeal
and opening up new revenue streams (Siklander et al., 2023). Additionally, research into CPS
and the adaptation of global best practices can position the institution as a leader in
educational innovation, increasing its global recognition and competitiveness. The use of
technology in CPS assessments further enhances flexibility in educational delivery, allowing
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institutions to tap into new markets, such as remote learners, while reducing operational
costs (Fonseca et al., 2019).

However, these opportunities come with associated risks. Resistance from students and
parents, particularly toward unfamiliar assessment methods, could result in lower
satisfaction and retention rates, negatively impacting the institution’s reputation and
enrolment. Teachers may also face increased workloads due to the demands of implementing
CPS, leading to burnout and reduced teaching quality, which in turn could harm institutional
performance. Additionally, the issue of unequal access to resources poses a significant risk,
as students from disadvantaged backgrounds may struggle to benefit from CPS initiatives,
potentially resulting in academic disparities and reputational damage. A mismatch between
CPS instruments and industry expectations could undermine the institution’s efforts to
prepare students for the workforce, weakening partnerships and employment outcomes for
graduates. Moreover, the high initial investment required for developing and implementing
CPS instruments poses a financial risk, especially if the return on investment is delayed or
insufficient (Siklander et al., 2023). Finally, without effective monitoring and evaluation
frameworks, the institution risks deploying ineffective programs that do not achieve
educational objectives, wasting resources and damaging credibility (Sonnleitner et al., 2017).

In conclusion, the business value of developing CPS instruments in education lies in enhancing
the quality of learning, increasing institutional competitiveness, and fostering valuable
industry partnerships. These opportunities can drive higher enrolment and improve graduate
outcomes. However, the risks must be carefully managed to prevent financial inefficiencies,
reputational damage, and inequitable access to resources. A balanced approach that
incorporates stakeholder needs, financial sustainability, and effective monitoring is essential
for the successful implementation of CPS instruments in educational institutions.

Effectiveness

To ensure that the initiative for developing CPS instruments works efficiently and reliably, a
structured and strategic approach must be adopted. First, it is critical to define a clear vision
and specific goals that align with educational objectives. Setting SMART (Specific,
Measurable, Attainable, Relevant, Time-bound) goals ensures clarity and direction
throughout the project, which will help align the efforts of all stakeholders (Widaningrum et
al., 2023). Stakeholder engagement is another crucial component. Involving students,
teachers, industry partners, and policymakers early in the process fosters collaboration and
ensures buy-in, which is essential for overcoming potential challenges. Collaboration with
industry also helps ensure that the CPS instruments remain relevant to workforce needs
(Siklander et al., 2023).

Moreover, pilot testing is necessary to identify potential issues and refine the instruments
before full-scale implementation. This iterative process helps in gathering real-world
feedback and making improvements. Teachers play a pivotal role in implementing CPS, so
providing ongoing professional development through workshops, online courses, and peer
learning communities is essential. Educators need both the theoretical understanding of CPS
and practical skills to assess problem-solving effectively. Allocating sufficient resources, such
as financial, technological, and human support, is key to maintaining the efficiency of the
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initiative. Establishing a support system for teachers can also help to troubleshoot issues and
ensure a smooth implementation process (Zhang et al., 2023).

Further, data-driven decision-making ensures that the initiative remains on track and
effective. By collecting and analyzing data on student performance and teacher feedback, the
development process can be continuously refined for better results. Scalability and flexibility
should also be considered during the design phase, allowing the initiative to expand to
different educational settings without significant loss in quality. Flexibility will enable the CPS
instruments to be adapted to various contexts, including different educational levels and
cultural backgrounds. Clear communication and feedback loops should be established to
ensure that stakeholders stay informed about the progress and that any concerns are
addressed promptly (Aburizaizah, 2021).

Finally, the initiative should include a robust monitoring and evaluation framework to
regularly assess the impact on student learning outcomes. Technology can play a key role in
improving efficiency, with digital platforms facilitating CPS assessments, providing real-time
feedback, and aiding teachers in managing the evaluation process. With these strategic
measures in place, the CPS initiative will have a stronger foundation for success, ensuring that
it operates efficiently and delivers reliable outcomes that prepare students for complex
challenges in the modern world.

Summary

Overall, these results indicate the application of the SCORE model in assessing and addressing
complex problem solving through CPS instruments in Malaysia. The model’s strategic and
action-oriented approach offers a clear advantage in addressing complex, changing, and
unpredictable problems. Due to practical constraints, this paper cannot provide a
comprehensive review of SCORE. This study only discusses the application of the SCORE
model within the context of complex problem solving, while also integrating CPS instruments
and methods, such as assessments, self-evaluations, and peer reviews, in Malaysia to
measure and enhance students' competencies in solving complex problems. This study
highlights key components such as interconnected variables, availability of information, goal
clarity, critical and analytical thinking, adaptability, collaboration, emotional management,
creativity, and context awareness.

This finding has important implications for educational institutions, organizations, and
policymakers in developing CPS instruments that are more structured and strategically
aligned with Malaysia's educational context. Ultimately, this alignment aims to exaggerate
problem-solving capabilities. Besides that, this finding could help in improving decision-
making processes across various fields by enhancing complex problem solving, providing a
more structured and strategic approach to identifying key variables, clarifying goals, and
making more informed decisions. By understanding the components of complex problem
solving through the SCORE model and CPS instruments, we can properly identify critical
factors influencing successful problem-solving, allowing us to address underlying issues more
effectively and align strategies accordingly.

Future studies on the current topic are therefore recommended. Further study could extend
to exploring the application of CPS instruments across various other fields, such as crisis
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management or organizational leadership, as well as examining how they exaggerate
problem-solving potential within different cultural and contextual settings in Malaysia.
Applying CPS instruments across different domains is valuable as it highlights their versatility
in addressing complex problems, providing insight into their generalizability and how they
can exaggerate problem-solving capabilities in diverse settings. Figure 2 provides a concise
summary of how SCORE Analysis Model applies specifically to the development of CPS
assessment: key benefits for Malaysia education system in this concept paper.

= Assesses critical thinking, creativity,
and preblem-solving.

» Prepares students for real-world
challenges

« Flexible and applicable across fields

« Requires significant time, cost,
Y and training.
« Adds workload for teachers.
« Financial and infrastructure
limitations

m=sssmssssssssssssam,

______________________

+ Project-based learning.
- %« Interactive assessments

03. ﬂptlnns } through technology.

i + Gollaboration with

industry.

\ * CPS education community
« CPS workplace
« CPS stakeholder’s potential

_______________________

« SMART goals for clear direction
« Pilot testing for improvement
» Data for continuous enhancement

Figure 2: SCORE Analysis Model for Complex Problem-Solving assessment
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