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ABSTRACT

This paper aims to explore the ways in which philosophical perspectives facilitate educational outcomes
in opportunity identification in the context of design innovation. It first integrates existing literature from
entrepreneurship studies and education to propose a theoretical framework for understanding opportu-
nity and innovation in the field of design. Then, drawing on this framework, this paper employs an experi-
mental method that investigates the impacts of pedagogical strategies of three philosophical perspectives
(behaviorism, cognitivism, and social constructivism) on three measurements of educational outcome
(knowledge acquisition, opportunity identification ability, and innovation ability). The findings indicate
that different teaching methods yield varying effects on the cultivation of each ability. Specifically, be-
haviorism is conducive to knowledge acquisition, cognitivism is beneficial for opportunity identification,
and social constructivism stands out regarding innovation and teamwork. These findings validate the
viability of the theoretical framework and empirical data for enhancing design innovation education.
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1 | INTRODUCTION

1.1 | Background and Significance

In the current era of rapid development, design innovation has become the core driving force for progress
in various fields. Design innovation education is dedicated to cultivating innovative talents who can adapt
to and lead the demands of the times, endowing them with acute opportunity identification abilities to
create design outcomes of high value. However, currently, the selection of teaching methods in design
innovation education lacks solid theoretical guidance, making it difficult to effectively meet the diverse
learning needs of students. Philosophical perspectives, as an important way of thinking for understand-
ing the world and guiding practice, hold tremendous value for design innovation education. An explo-
ration of the relationship between philosophical perspectives and educational outcomes is, therefore, of
significant theoretical and practical importance for optimizing design innovation education.
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1.2 | Research Objectives and Questions

This research aims to construct a framework that integrates philosophical perspectives, learning theories,
and teachingmethods to promote opportunity identification in design innovation education. Specifically,
the research will address the following questions: How do different philosophical perspectives influence
opportunity identification in design innovation education? What are the corresponding learning theories
and teaching methods? What impacts will these teaching methods have on students’ knowledge acqui-
sition, opportunity identification ability, and innovation ability? How can appropriate teaching methods
be selected according to students’ characteristics to achieve the optimal teaching effect?

1.3 | Research Methods and Innovation Points

This research adopts a combination of theoretical research and experimental research methods. Through
in-depth review and analysis of relevant literature, a theoretical framework is constructed to clarify the
relationships among philosophical perspectives, learning theories, and teaching methods. On this basis,
experimental research is carried out, taking design major students as samples to compare the effects of
teaching methods based on different philosophical perspectives. The innovation points of this research
lie in systematically introducing philosophical perspectives into the research of design innovation educa-
tion, deeply dissecting their functional mechanisms at the theoretical level, and verifying them through
rigorous experimental design, thus providing new research ideas and empirical support for design inno-
vation education.

2 | LITERATURE REVIEW

2.1 | Theories of Opportunity Identification

2.1.1 | TheOpportunity Discovery Perspective

From the discovery perspective, opportunities are regarded as potential possibilities arising from imper-
fect competition in the product or factor markets. These imperfections stem from changes in external
environmental factors, and opportunities are considered as objectively existing entities, independent of
individual cognition. Under this perspective, individuals mainly explore opportunities through rational
decision-making or subjective interpretation based on past experiential knowledge. Specifically, it can be
divided into three strategies: active search, accidental discovery, and passive search (Costa et al., 2018).

The neoclassical economics viewpoint in the active search strategy emphasizes that entrepreneurs
should match known products with existing demands. Based on the assumption of perfect information,
individuals systematically search for opportunities in the market to achieve their goals. The correspond-
ing learning theory is behaviorism. Behaviorism focuses on the relationship between external stimuli
and individual behavioral responses. Teaching methods emphasize external observation and mechanical
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training processes, such as imparting theoretical knowledge of design innovation through lectures and
guiding students to write business plans, etc., to help students master the knowledge and skills required
for opportunity identification (Yarbrough, 2018).

The information economics viewpoint focuses on the asymmetric distribution of information in the
market. Individuals need to conduct systematic searches in familiar fields, and the related learning theory
is cognitivism. Cognitivism emphasizes the individual’s cognitive process. Teaching methods focus on
guiding students to organize knowledge and providing real learning experiences to solve cognitive imbal-
ances. For example, through case analysis, students are trained to select information channels and update
their knowledge structures, thereby enhancing their ability to actively explore and discover opportunities
(Lorenz et al., 2018).

The strategy of accidentally discovering opportunities is characterized by low systematicness and non-
deliberateness. This strategy holds that although opportunities objectively exist, they are difficult to obtain
through systematic searches. The individual’s vigilance plays a crucial role in discovering opportunities.
Due to its dependence on the individual’s unique characteristics, it is difficult to propose universal teach-
ing methods. However, existing research has attempted to cultivate the individual’s vigilance through
collecting relevant cases or reading articles to assist in opportunity discovery (Rashid, 2019).

The passive search strategy is similar to the accidental discovery viewpoint. It holds that individuals
do not need to actively search for opportunities. The objectively existing opportunities in the market
will be discovered when individuals possess a certain level of vigilance, and the individual’s vigilance can
be improved through teaching. The related learning theory is cognitivism. Teaching methods such as
role-playing and perspective-taking aim to enhance the individual’s cognitive ability and sensitivity to
the environment, thereby discovering more potential opportunities (Kim et al., 2018).

2.1.2 | TheOpportunity Creation Perspective

The opportunity creation perspective originates from the radical subjectivist Austrian economics view-
point, emphasizing the individual’s subjective initiative. It holds that opportunities are endogenously cre-
ated by individuals through their own efforts and actions, and are a subjective phenomenon closely linked
to the social environment (Goss & Sadler-Smith, 2018). The ontology of this perspective is relativism, the
epistemology is constructivism, and the corresponding learning theory is social constructivism (Bratianu
et al., 2020).

Under this perspective, scholars believe that entrepreneurs should not only discover opportunities
but also create opportunities through social interaction processes (Kakouris & Liargovas, 2021). Since
the information before opportunity creation is incomplete and full of uncertainties, individuals need to
develop their subjective ideas through sharing and discussing with their trust networks (Leal-Rodriguez
& Albort-Morant, 2019). The social constructivism learning theory emphasizes that learning is a process
of constructing meaning in social interaction. Learners actively construct knowledge in interaction with
others, and teachersmainly play a facilitating and guiding role in the learning process (Lynch et al., 2021).

Related teaching methods include self-directed learning, team cooperation, participation in commu-
nities of practice, and design thinking, etc. These methods promote communication and cooperation
among individuals, helping individuals to be exposed to different viewpoints in actual entrepreneurial
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activities, thereby creating more potential opportunities (Pande & Bharathi, 2020). For example, through
the effectuation method, individuals are trained to integrate their own resources to form business oppor-
tunities, or through the design thinking process, individuals are helped to create feasible business ideas
(Bell & Bell, 2020).

2.2 | LearningTheories and Teaching Methods

The behaviorist learning theory is closely connected with the opportunity discovery viewpoint of neo-
classical economics. Its teaching methods focus on knowledge transmission and procedure application,
which are suitable for providing students with basic theoretical knowledge and skill training, helping stu-
dents establish a solid knowledge system and laying the foundation for subsequent innovative practices
(Fayolle, 2018). The cognitivist learning theory is in line with the opportunity discovery viewpoint of
information economics and the passive search strategy, emphasizing the individual’s active exploration
and knowledge integration. By enhancing the individual’s cognitive ability, it strengthens the oppor-
tunity identification ability and cultivates students’ independent thinking and problem-solving abilities
(Debarliev et al., 2022). The social constructivism learning theory is highly consistent with the oppor-
tunity creation perspective, focusing on the meaning construction of individuals in social interaction.
Through experiential learning and cooperative learning, etc., it cultivates students’ innovative thinking
and opportunity creation ability, encourages students to break through traditional thinking patterns and
actively cooperate with others to create new design opportunities (Hägg & Gabrielsson, 2020).

Integrating these learning theories and teaching methods into design innovation education helps to
construct a comprehensive and systematic educational system. For example, in the initial stage of cur-
riculum design, behaviorist teaching methods can be used to impart basic design knowledge and skills to
students, enabling students to have a preliminary understanding and recognition of the design field.

As the curriculum progresses, cognitivist teaching methods are introduced to stimulate students’ ac-
tive exploration spirit, guide students to analyze design problems in depth, and cultivate students’ critical
thinking and innovative abilities.

In the later stage of the curriculum, social constructivist teaching methods are adopted to organize
students to carry out team projects and practical activities, allowing students to exercise their innovative
abilities and team cooperation abilities in real design situations and cultivate students’ comprehensive
design literacy.

Meanwhile, according to different teaching contents and goals, appropriate teaching methods are
flexibly selected. For example, when cultivating students’ market analysis ability, cognitivist teaching
methods can be used. Through case analysis and simulation experiments, etc., students are enabled to
have a deep understanding of market demands and competition situations.

When enhancing students’ team cooperation and innovative abilities, social constructivist teaching
methods can be used. By organizing students to participate in design workshops and team competitions,
etc., the communication and cooperation among students are promoted (Jones et al., 2019).
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3 | THEORETICAL FRAMEWORK

3.1 | Relating Philosophical Perspectives to Opportunity Identification

In the field of design innovation, opportunity identification is a complex process that involves acute in-
sights into design problems, exploration of potential solutions, and accurate grasping of market demands
and trends (Newman et al., 2019). From a philosophical perspective, the opportunity discovery perspec-
tive and the opportunity creation perspective offer different dimensions for understanding this process.

Theopportunity discovery perspective emphasizes the objective existence of opportunities in themar-
ket environment. Individuals discover these pre-existing opportunities through the collection, analysis,
and rational judgment of market information. Under this perspective, designers are like explorers, seek-
ing innovative entry points within the existingmarket structure and demand framework. For example, by
conducting market research to analyze consumers’ dissatisfaction with existing products, opportunities
to improve product functions or appearances can be discovered (Haefner et al., 2021).

The opportunity creation perspective, on the other hand, highlights the subjective initiative and cre-
ativity of individuals, believing that opportunities do not pre-exist but are created by individuals in the
process of interacting with the social environment. Designers under this perspective are more like cre-
ators, relying on their own imagination, experience, and understanding of social culture to actively shape
new design opportunities (Urbinati et al., 2019). For example, by introducing new materials, technolo-
gies, or design concepts, entirely new product types or service models can be created to meet potential
market demands (Wei et al., 2019).

These two philosophical perspectives are complementary in design innovation and jointly promote
the development of design innovation. In the actual design process, designers need to possess the ability
to discover existing opportunities as well as the courage and wisdom to create new ones.

3.2 | Selection of LearningTheories Based on Philosophical Perspectives

Based on the philosophical assumptions of the opportunity discovery perspective, behaviorism and cog-
nitivism learning theories are inherently consistent with it. The behaviorist learning theory helps students
establish stable behavioral patterns and knowledge systems through the observation and reinforcement of
individual behaviors. In design innovation education, behaviorist teaching methods can be used to teach
students basic knowledge and skills such as the use of design tools and compliance with design specifi-
cations. For example, through repeated practice and demonstration, students can master the operation
skills of design software proficiently, ensuring that students have a solid foundation in design practice
(Kim et al., 2018).

The cognitivist learning theory emphasizes the individual’s cognitive structure and information pro-
cessing process, focusing on guiding students to actively construct knowledge. In the opportunity discov-
ery process, cognitivist teaching methods can cultivate students’ ability to analyze market information,
solve design problems, and predict innovative opportunities (Sahut et al., 2021). For example, through
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case analysis, group discussion, etc., students’ thinking can be stimulated, helping them understand the
principles and methods of design innovation and enhancing their ability to discover opportunities in a
complex market environment.

Starting from the opportunity creation perspective, the social constructivism learning theory provides
a solid theoretical support. Social constructivism believes that knowledge is jointly constructed in social
interaction, and an individual’s learning and development are inseparable from communication and co-
operation with others (Ratten & Usmanij, 2021). In design innovation education, social constructivist
teaching methods encourage students to participate in team projects, design workshops, etc., allowing
students to share different viewpoints and experiences with classmates, teachers, and industry experts in
the interaction, broaden their horizons, and stimulate innovative thinking. For example, in a team col-
laborative design project, students communicate with each other, exchange ideas, and jointly create novel
and unique design proposals, cultivating students’ innovative ability and team collaboration ability.

3.3 | Design and Application of Teaching Methods

Designing corresponding teaching methods for different learning theories is crucial for promoting op-
portunity identification in design innovation education.

Teaching methods based on the behaviorist learning theory include the use of standardized teach-
ing manuals, repeated practice, and testing. The standardized teaching manuals provide students with
a systematic knowledge framework and operation procedures, ensuring that students can comprehen-
sively master the basic knowledge of design innovation. Repeated practice helps students consolidate the
knowledge and skills they have learned and improve their proficiency. Testing can timely feedback stu-
dents’ learning results and help teachers adjust their teaching strategies. For example, in a design founda-
tion course, teachers can introduce design elements, principles, andmethods to students through detailed
teaching manuals and assign a large number of targeted practice assignments, such as design composi-
tion exercises, color matching exercises, etc., and conduct regular tests to examine students’ mastery of
knowledge (Martin et al., 2019).

Teachingmethods supported by the cognitivist learning theory include problem-based learning, project-
based learning, and simulation experiments. Problem-based learning takes actual design problems as the
starting point, guiding students to actively think, analyze problems, and propose solutions. Project-based
learning enables students to comprehensively apply the knowledge and skills they have learned in the pro-
cess of completing specific projects, cultivating their ability to solve actual problems (Leal-Rodriguez &
Albort-Morant, 2019). Simulation experiments provide students with a design situation close to the real
one, allowing them to exercise their opportunity identification and decision-making abilities in prac-
tice. For example, in a product design course, teachers can pose an actual product design problem, such
as “Design a smart health monitoring device suitable for the elderly”, and students complete the entire
project through market research, user demand analysis, function design, prototype making, etc., contin-
uously improving their design ability and opportunity identification ability in this process (Makri et al.,
2021).

Teaching methods advocated by the social constructivism learning theory include team project co-
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operation, design thinking workshops, and participation in practice communities. Team project coop-
eration requires students to form teams to jointly complete complex design tasks, cultivating students’
team collaboration ability, communication ability, and innovative ability (Pande & Bharathi, 2020). De-
sign thinking workshops guide students to experience each stage of design thinking, from understanding
user needs, defining problems, conceiving ideas to making prototypes and testing, cultivating students’
innovative thinking and ability to solve complex design problems. Participation in practice communities
provides students with a platform for communicating with industry experts and peers, allowing them to
understand the latest industry trends and broaden their network resources. For example, schools can
organize students to participate in international design competitions in team form. During the competi-
tion, students use design thinkingmethods, cooperate closely with teammembers, and communicate and
interact with other competing teams and judges, obtaining valuable experience and feedback (Burgess et
al., 2020).

4 | EXPERIMENTAL DESIGN

4.1 | Experimental Hypotheses

To thoroughly explore the role of philosophical perspectives in design innovation education, the following
hypotheses are proposed in this study:

• Hypothesis 1 (H1): The behaviorist teaching method has a significant advantage in promoting
students’mastery of basic knowledge. After receiving behaviorism teaching, students’ test scores on
knowledge mastery ability will be significantly higher than those of other teaching method groups.

• Hypothesis 2 (H2): The cognitivist teaching method can effectively enhance students’ opportunity
identification ability. Students who receive cognitivism teaching will score significantly higher in
the opportunity identification ability test than those in other groups.

• Hypothesis 3 (H3): The social constructivist teaching method has the most significant promoting
effect on students’ innovation ability and teamwork ability. Students who receive this teaching
method will score higher in the evaluations of innovation ability and teamwork ability than those
in other teaching method groups.

• Hypothesis 4 (H4): The impact of different teaching methods on students varies depending on
group characteristics (such as cognitive ability). Students with higher cognitive ability may show
better learning effects when receiving cognitivism and social constructivist teaching methods.

4.2 | Experimental Subjects and Grouping

In this experiment, 180 design major students were selected as the research subjects. Using the stratified
random sampling method, the students were divided into four groups: the behaviorism group, the cog-
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nitivism group, the social constructivism group, and the control group, with 45 students in each group.
During the sampling process, factors such as students’ grade, gender, and major direction were fully con-
sidered to ensure the similarity and comparability of each experimental group in the initial state.

4.3 | Manipulation andMeasurement of Experimental Variables

4.3.1 | Manipulation of Independent Variables

The behaviorism group adopted a standardized teaching manual for teaching. The content of the manual
covered systematic knowledge such as design principles, design processes, and market analysis methods.
The teaching process emphasized the leading role of teachers. Through detailed explanations, demonstra-
tion operations, teachers guided students to conduct a large number of repetitive exercises and regularly
conducted tests to reinforce students’ mastery of knowledge and skills. For example, in the design foun-
dation course, based on the teaching manual, the teacher explained in detail the functions and operation
steps of the design software, and students followed the teacher to practice repeatedly until they mastered
the software operation skills proficiently (Al-Shammari et al., 2019; Clark, 2018).

The cognitivism group took problem-based learning as the core teachingmethod. Teachers set a series
of actual design problems according to the course content, such as “How to improve the user experience of
existing public spaces”. Students were guided to propose solutions by independently consultingmaterials,
analyzing cases, and conducting group discussions, and then verified them in a simulated experimental
environment. In the product design course, the teacher posed the problemof “Design an environmentally
friendly office product”. Students conducted market research to understand environmentally friendly
materials and user needs, analyzed the advantages and disadvantages of existing office products, and
then proposed innovative design solutions. They also evaluated the feasibility of the solutions through
simulated production and user testing (Mynbayeva et al., 2018; Pande & Bharathi, 2020).

The social constructivismgroup focused on conducting teamprojects anddesign thinkingworkshops.
In team projects, students were grouped to complete complex design tasks, such as “Design a sustainable
community space”. Group members cooperated with each other by dividing tasks, jointly conducting
demand research, conceptual design, scheme refinement, and Results Presentation. The design think-
ing workshops guided students to follow the design thinking process, from understanding user needs,
defining problems, brainstorming ideas, making prototypes to testing feedback, all in a teamwork man-
ner. For example, in the service design workshop, student teams, for a specific service scene, used design
thinkingmethods to conduct in-depth interviews with users to excavate potential needs, then jointly con-
ceived innovative service modes, made service prototypes and conducted user testing, and continuously
optimized the schemes according to the testing results (Farrokhnia et al., 2022; Suhendi, 2018).

The control group adopted the traditional lecture-based teaching method. Teachers mainly imparted
design knowledge through classroom explanations, and students completed individual design assign-
ments. No teaching intervention measures based on specific philosophical perspectives were introduced
in the teaching process.
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4.3.2 | Measurement of Dependent Variables

• Knowledge Mastery Ability: It was evaluated through the final theoretical test. The test content
included knowledge of design theory, design methods, and market analysis, with a full score of 100
points. The types of test questions covered multiple-choice questions, fill-in-the-blank questions,
short-answer questions, and essay questions, comprehensively examining students’ understanding
and memory of design innovation-related knowledge.

• Opportunity Identification Ability: The simulated scenario testing method was adopted. Multi-
ple simulated scenarios related to actual design projects were designed, such as “Design a cul-
tural exhibition space with local characteristics for an international cultural festival in a certain
city”. Students analyzed the scenarios within the specified time, identified the design opportuni-
ties therein, and proposed preliminary design ideas and solutions. The scoring was a combination
of evaluations by an expert panel (consisting of professional teachers and industry designers) and
self-evaluation by students, with a full score of 50 points. The expert panel scored according to di-
mensions such as the accuracy, innovativeness, and feasibility of opportunity identification, while
the student self-evaluation mainly examined students’ ability to reflect on and evaluate their own
opportunity identification process.

• Innovation Ability: It was evaluated based on students’ works in actual design projects, with a full
score of 50 points. The evaluation adopted a double-blind scoring mechanism, that is, the review-
ers did not know the students to whom the works belonged and the teaching grouping situation,
ensuring the fairness of the scoring. The evaluation indicators included novelty of creativity (such
as the uniqueness of the design concept, application of innovative technologies or methods), prac-
ticality (such as the degree to which the design scheme meets user needs and actual application
scenarios), and social value (such as contributions to social sustainable development, cultural in-
heritance, etc.).

• Teamwork Ability (Only for the Social Constructivism Group and the Control Group): It was eval-
uated by combining behavior observation and questionnaire survey. Behavior observation was
carried out by teachers during the implementation of team projects. Teachers recorded students’
behavioral performances such as communication, task division, and problem solving in team co-
operation, and scored according to a pre-established behavior scale. The questionnaire survey was
distributed to students after the project ended to understand students’ satisfaction with the team
cooperation process, evaluation of team members’ contributions, etc. The comprehensive results
of both were used to obtain the evaluation result of teamwork ability.

4.3.3 | Control Variables

To ensure the accuracy and reliability of the experimental results, the following variables that might affect
the experimental results were controlled:

• Teaching Environment: All experimental groups were taught in the same classroom environment.
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The classrooms were equipped with the same teaching equipment and tools, such as multimedia
equipment, design software, and drawing tools, to ensure the consistency of teaching conditions.

• Teaching Time: The four experimental groups completed the teaching within the same teaching
cycle. The weekly teaching duration was the same, totaling 32 hours, to avoid the impact of differ-
ences in teaching time on the experimental results (Saini & Abraham, 2019).

• Teacher Qualifications: Teachers with the same teaching experience and professional background
were arranged to teach in the four experimental groups respectively to ensure that teachers’ teaching
level and teaching style would not interfere with the experimental results (Olokundun et al., 2018).

• Student Background: During the sampling process, background factors such as students’ grade,
gender, and professional foundation were balanced as much as possible to ensure that there were
no significant differences in initial ability and knowledge reserve among students in each exper-
imental group. This experiment lasted for 8 weeks, with 4 hours of teaching time arranged each
week. Before the experiment, pre-tests were conducted on all students, including tests of knowl-
edge mastery ability, opportunity identification ability (using simple simulated scenarios), and in-
novation ability evaluation (through analysis of students’ previous design works) to understand
students’ initial levels (Leppink, 2019).

4.4 | Experimental Process

This experiment lasted for 8 weeks, with 4 hours of teaching time arranged each week. Before the experi-
ment, pre-tests were conducted on all students, including tests of knowledge mastery ability, opportunity
identification ability (using simple simulated scenarios), and innovation ability evaluation (through anal-
ysis of students’ previous design works) to understand students’ initial levels.

During the experiment, each experimental group conducted teaching according to the correspond-
ing teaching method. The behaviorism group carried out teaching activities strictly in accordance with
the standardized teaching manual, emphasizing knowledge imparting and skill training; the cognitivism
group centered around problem-based learning to guide students to actively explore and solve actual
design problems; the social constructivism group organized students to participate in team projects and
design thinking workshops, emphasizing team cooperation and innovation thinking cultivation; the con-
trol group adopted the traditional lecture-based teachingmethod to complete the normal course teaching
content (Zhao et al., 2021).

After the experiment, post-tests were conducted on students, including the final test of knowledge
mastery ability, the simulated scenario test of opportunity identification ability, the evaluation of inno-
vation ability based on actual works, and the assessment of teamwork ability (for the social constructivism
group and the control group). At the same time, the learning behavior data of students during the learning
process were collected, such as the data of students’ participation in classroom discussions, online learn-
ing duration, and assignment submission recorded by the learning management system (LMS), which
were used as supplementary analysis materials Winarti et al., 2019.
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4.5 | Data Analysis Methodology

This experiment adoptedmultiple data analysismethods to conduct in-depth analysis of the experimental
data. First, the descriptive statistical method was used to calculate statistical quantities such as the mean
and standard deviation of students in each experimental group on eachmeasurement indicator to visually
present the distribution characteristics and central tendency of the data and preliminarily understand the
performance of students under different teaching methods (Forson et al., 2021).

Secondly, the one-way analysis of variance (ANOVA) was used to test whether the main effects of
teaching methods on dependent variables such as knowledge mastery ability, opportunity identification
ability, and innovation ability were significant. By comparing the between-group variance and the within-
group variance, it was judged whether there were significant differences in students’ scores among differ-
ent teachingmethod groups, thereby verifying the differences in the impact of different teachingmethods
on each ability in hypotheses H1, H2, and H3 (Keith, 2019).

To further control the impact of individual differences of students (such as cognitive ability, learn-
ing foundation, etc.) on the experimental results, the analysis of covariance (ANCOVA) was used. The
student background variables that might affect the experimental results (such as pre-test scores, scores
of cognitive ability tests, etc.) were taken as covariates and incorporated into the analysis. Under the
condition of excluding the interference of these factors, the independent impact of teaching methods
on students’ abilities was more accurately evaluated to ensure the reliability of the experimental results
(Ugwuanyi et al., 2020).

Finally, the multiple regression analysis method was used. Taking teaching methods and student in-
dividual characteristics (such as cognitive ability, gender, etc.) as independent variables and students’
various ability indicators as dependent variables, a regression model was established to explore the spe-
cific relationship between philosophical perspectives (reflected through teaching methods) and students’
abilities, quantify the contribution degree of different teaching methods to the improvement of students’
abilities, and further verify the impact of the interaction between teaching methods and student group
characteristics in hypothesis H4. At the same time, through stratified analysis, stratified by students’ gen-
der, cognitive ability level, etc., the differential effects of teaching methods in different student groups
were respectively explored to conduct in-depth analysis of the applicability and effectiveness of teaching
methods (Hamdan et al., 2021).

5 | EXPERIMENTAL RESULTS AND ANALYSIS

5.1 | Hypothesis Testing Results

The scores of different experimental groups on various ability indicators are shown in Table 1. The be-
haviorism group has the highest mean score on knowledge mastery ability ( 90.3± 5.1 ), while the social
constructivism group shows the most prominent performance on innovation ability (43.8± 4.3).
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Table 1: Scores of Different Experimental Groups on Various Indicators of Competence

Group Knowledge
(K)

Opportunity
Recognition

(OR)

Innovation
Capability

(IC)
Total Score

Behaviorism 90.3 32.8 28.5 151.6
Cognitivism 82.7 38.2 35.6 156.5

Social Constructivism 75.8 40.5 43.8 160.1
Control 68.4 27.3 25.7 121.4

5.1.1 | Knowledge Mastery Ability

The descriptive statistical results indicate that the mean score of students in the behaviorism group in
the knowledge mastery ability test is 90.3± 5.1, which is significantly higher than that of the other three
groups. The results of oneway analysis of variance show that teaching methods have a significant impact
on knowledge mastery ability ( F (3, 176) = 25.34, p < 0.001 ). Further post hoc multiple comparisons
(such as LSD test) reveal that there are significant differences between the behaviorism group and the
cognitivism group (mean 82.7±6.3 ), the social constructivism group (mean 75.8±7.1 ), and the control
group (mean 68.5 ± 8.2 ) (p < 0.05 ). This supports Hypothesis H1, that is, the behaviorism teaching
method performs best in terms of basic knowledge mastery.

5.1.2 | Opportunity Identification Ability

Themean score of students in the cognitivism group in the opportunity identification ability test is 38.2±
5.7, which is higher than that of the behaviorism group (mean 32.8 ± 6.2 ), the social constructivism
group (mean 40.5± 5.2 ), and the control group (mean 25.6 ± 4.8 ). The results of one-way analysis
of variance indicate that teaching methods have a significant impact on opportunity identification ability
(F(3, 176) = 18.56, p < 0.001). Post hocmultiple comparisons show that there are significant differences
between the cognitivism group and the behaviorism group and the control group ( p < 0.05 ), but the
difference with the social constructivism group is not significant. This partially supports Hypothesis
H2, indicating that the cognitivist teaching method has certain advantages in enhancing opportunity
identification ability, but the social constructivist teaching method also shows a relatively high level in
cultivating opportunity identification ability.

5.1.3 | Innovation Ability

The mean score of students in the social constructivism group in the innovation ability evaluation is
43.8± 4.3, which is significantly higher than that of the behaviorism group (mean 28.5± 4.9 ), the cog-
nitivism group (mean 35.6 ± 5.1 ), and the control group (mean 20.3 ± 3.5 ). The results of one-way
analysis of variance show that teachingmethods have a significant impact on innovation ability ( F(3, 176
) = 32.45, p < 0.001 ). Post hoc multiple comparisons reveal that there are significant differences be-
tween the social constructivism group and the other three groups ( p < 0.05 ). This strongly supports
HypothesisH3, that is, the social constructivist teachingmethod has themost significant promoting effect
on innovation ability.
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5.1.4 | Teamwork Ability

This is a comparison between the social constructivism group and the control group. Through the com-
prehensive evaluation of behavior observation and questionnaire survey, the social constructivism group
scores significantly higher than the control group in teamwork ability. The results of the independent
sample t-test show that there is a significant difference between the two groups ( t(88) = 8.56, p < 0.001

), further supporting the positive impact of the social constructivist teachingmethod on teamwork ability
as stated in Hypothesis H3.

Figure 1: Group Enrichment Bar Chart

As shown in Figure 1, there are significant differences in the scores of different teaching methods
on knowledge mastery ability, opportunity identification ability, and innovation ability. Among them,
the behaviorist teaching method performs best in knowledge mastery, while the social constructivism
method has an obvious advantage in innovation ability.

5.2 | Effectiveness Analysis of Different Teaching Methods

5.2.1 | Behaviorist Teaching Method

The behaviorist teaching method is highly effective in knowledge transmission. Its standardized teaching
process and a large number of repetitive exercises help students systematicallymaster the basic knowledge
and skills of design innovation. Students perform excellently in memorizing theoretical knowledge and
using basic design tools, laying a solid foundation for subsequent design practices. However, this teach-
ing method is relatively insufficient in cultivating students’ innovative thinking and opportunity creation
ability. When facing complex and changeable actual design situations, students may lack the ability to
respond flexibly and innovate actively.
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5.2.2 | Cognitivist Teaching Method

The cognitivist teaching method has certain advantages in enhancing students’ opportunity identifica-
tion ability. Through problem-based learning and simulation experiments, it guides students to think
actively, analyze problems, and cultivates students’ acute insight into market demands and design trends.
Students can use the learned knowledge and analysis methods to actively search for design opportunities
and propose preliminary solutions. However, compared with the social constructivist teaching method,
the cognitivist teaching method is slightly inferior in cultivating innovation ability. The novelty of stu-
dents’ ideas and the uniqueness of design schemes need to be further improved.

5.2.3 | Social Constructivist Teaching Method

The social constructivist teaching method shows excellent performance in cultivating innovation ability
and teamwork ability. Team projects and design thinking workshops provide students with abundant
opportunities for interaction and communication. In the process of cooperating with others, students can
give full play to their respective advantages and jointly create novel and unique design works. Meanwhile,
students’ teamwork awareness and communication ability are significantly improved, enabling them to
bettermeet the requirements ofmodern design innovation projects for teamwork. However, this teaching
methodmay not be as good as the behaviorist teachingmethod in systematically transmitting knowledge.
Students’ mastery of some basic theoretical knowledge may be relatively weak.

5.3 | Interaction Between Teaching Methods and Group Characteristics

Through multiple regression analysis and stratified analysis, it is found that there is a certain interaction
between teachingmethods and student group characteristics (such as cognitive ability). For students with
higher cognitive ability, the cognitivist and social constructivist teaching methods can better exert their
advantages, and the improvement of students’ opportunity identification ability and innovation ability is
more obvious. For students with relatively low cognitive ability, the behaviorist teaching method plays
an important role in helping them master basic knowledge, laying the foundation for subsequent learn-
ing and ability improvement. In terms of gender, no significant interaction between teaching methods
and students of different genders is found. However, in terms of teamwork ability, female students may
show stronger willingness to cooperate and communication ability in the social constructivism teaching
environment.

As shown in Figure 2, the performance of different teaching methods on various ability indicators
shows obvious distribution characteristics. The social constructivist teaching method shows higher con-
sistency in innovation ability, while the cognitivist teaching method has a smaller score difference in
opportunity identification ability.
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Figure 2: Batch Grouped Heatmap of Scores

6 | DISCUSSION AND CONCLUSIONS

6.1 | Summary of Research Findings

Through a rigorous experimental design, this study has verified the effectiveness and differential impacts
of teaching methods under different philosophical perspectives in design innovation education. The be-
haviorist teaching method excels in knowledge mastery, the cognitivist teaching method helps enhance
opportunity identification ability, and the social constructivist teaching method demonstrates remark-
able effects in cultivating innovation ability and teamwork ability. Meanwhile, an interaction between
teaching methods and student group characteristics has been identified, providing significant evidence
for the selection and optimization of teaching methods in design innovation education.

From a global perspective, the performance of the three philosophical perspective-based teaching
methods on different ability indicators is shown in Figure 2. The outstanding performance of the social
constructivist teachingmethod in innovation ability is particularly notable, while the behaviorist teaching
method maintains a leading position in knowledge mastery.

6.2 | Theoretical and Practical Significance

Theoretically, this study has further enriched the theoretical system of design innovation education, clar-
ifying the relationships among philosophical perspectives, learning theories, and teaching methods, and
providing an empirical basis and theoretical reference for subsequent research. Practically, it offers scien-
tific grounds for educators to select appropriate teaching methods according to students’ characteristics
and teaching objectives, which is conducive to improving the quality and effectiveness of design inno-
vation education. Educators can flexibly apply different teaching methods based on the course content
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and students’ needs to achieve complementary advantages. For example, in teaching basic courses, the
behaviorist teaching method can be appropriately adopted to ensure students’ mastery of basic knowl-
edge; when cultivating students’ innovation ability and ability to solve practical problems, more use can
be made of the social constructivist and cognitivist teaching methods.

6.3 | Research Limitations and Future Prospects

This study has certain limitations. Firstly, the experimental sample only consisted of some design major
students, and the representativeness of the sample might be limited. Future research could expand the
sample scope to cover students from different regions and different types of institutions to enhance the
universality of the research findings. Secondly, the experimental period was relatively short, which might
not fully reflect the long-term teaching effects. Subsequent research could extend the experiment time
and track students’ performance in actual work after graduation. Additionally, this study only explored
the teaching methods under three major philosophical perspectives. Future research could further inves-
tigate the impacts of other philosophical viewpoints on design innovation education and the comprehen-
sive application patterns of multiple teaching methods. During the implementation of teaching methods,
the design of teaching activities could be further optimized to improve the pertinence and effectiveness
of teaching. For example, in the social constructivist teaching method, team cooperation tasks and inter-
action links could be designed more meticulously to promote deeper communication and cooperation
among students. Meanwhile, dynamic assessment of the teaching process could be strengthened to adjust
teaching strategies in a timely manner to better meet students’ learning needs. Future research could also
conduct interdisciplinary studies, combining the theories of philosophy, psychology, sociology, etc. with
design innovation education to provide more comprehensive theoretical support and practical guidance
for cultivating design talents with innovation ability and comprehensive qualities.

REFERENCES

Al-Shammari, Z., Faulkner, P. E., & Forlin, C. (2019). Theories-based inclusive education practice. Edu-
cation Quarterly Reviews, 2(2), 408–414.

Bell, R., & Bell, H. (2020). Applying educational theory to develop a framework to support the delivery of
experiential entrepreneurship education. Journal of Small Business and Enterprise Development, 27(6),
987–1004.

Bratianu, C., Hadad, S., & Bea�ru, R. (2020). Paradigm shift in business education: A competence-based
approach. Sustainability, 12(4), 1348.

Burgess, A., van Diggele, C., Roberts, C., & Mellis, C. (2020). Team-based learning: Design, facilitation
and participation. BMCMedical Education, 20, 1–7.

Clark, K. R. (2018). Learning theories: Behaviorism. Radiologic Technology, 90(2), 172–175.



Hossain and Cao 193

Costa, S. F., Santos, S. C., Wach, D., & Caetano, A. (2018). Recognizing opportunities across campus:
The effects of cognitive training and entrepreneurial passion on the business opportunity prototype.
Journal of Small Business Management, 56(1), 51–75.

Debarliev, S., Janeska-Iliev,A., Stripeikis,O.,&Zupan, B. (2022).What can education bring to entrepreneur-
ship? formal versus non-formal education. Journal of Small Business Management, 60(1), 219–252.

Farrokhnia, M., Baggen, Y., Biemans, H., & Noroozi, O. (2022). Bridging the fields of entrepreneurship
and education: The role of philosophical perspectives in fostering opportunity identification. The In-
ternational Journal of Management Education, 20(2), 100632.

Fayolle, A. (2018). Personal views on the future of entrepreneurship education. In A research agenda for
entrepreneurship education (pp. 127–138). Edward Elgar Publishing.

Forson, J. A., Ofosu-Dwamena, E., Afrakomah Opoku, R., & Adjavon, S. E. (2021). Employee motivation
and job performance: A study of basic school teachers in ghana. Future Business Journal, 7(1), 30.

Goss, D., & Sadler-Smith, E. (2018). Opportunity creation: Entrepreneurial agency, interaction, and affect.
Strategic Entrepreneurship Journal, 12(2), 219–236.

Haefner, N., Wincent, J., Parida, V., & Gassmann, O. (2021). Artificial intelligence and innovation man-
agement: A review, framework, and research agenda. Technological Forecasting and Social Change, 162,
120392.

Hägg, G., & Gabrielsson, J. (2020). A systematic literature review of the evolution of pedagogy in en-
trepreneurial education research. International Journal of Entrepreneurial Behavior & Research, 26(5),
829–861.

Hamdan, K. M., Al-Bashaireh, A. M., Zahran, Z., Al-Daghestani, A., Al-Habashneh, S., & Shaheen, A. M.
(2021). University students’ interaction, internet self-efficacy, self-regulation and satisfaction with on-
line education during pandemic crises of covid-19 (sars-cov-2). International Journal of Educational
Management, 35(3), 713–725.

Jones, C., Penaluna, K., & Penaluna, A. (2019). The promise of andragogy, heutagogy and academagogy
to enterprise and entrepreneurship education pedagogy. Education+ Training, 61(9), 1170–1186.

Kakouris, A., & Liargovas, P. (2021). On the about/for/through framework of entrepreneurship education:
A critical analysis. Entrepreneurship Education and Pedagogy, 4(3), 396–421.

Keith, T. Z. (2019). Multiple regression and beyond: An introduction to multiple regression and structural
equation modeling. Taylor & Francis.

Kim, J. Y., Choi, D. S., Sung, C.-S., & Park, J. Y. (2018). The role of problem solving ability on innovative
behavior and opportunity recognition in university students. Journal of Open Innovation: Technology,
Market, and Complexity, 4(1), 1–13.

Leal-Rodriguez, A. L., & Albort-Morant, G. (2019). Promoting innovative experiential learning practices
to improve academic performance: Empirical evidence from a spanish business school. Journal of In-
novation & Knowledge, 4(2), 97–103.

Leppink, J. (2019). Statistical methods for experimental research in education and psychology. Springer.
Lorenz, M. P., Ramsey, J. R., & Richey Jr., R. G. (2018). Expatriates’ international opportunity recognition

and innovativeness: The role of metacognitive and cognitive cultural intelligence. Journal of World
Business, 53(2), 222–236.



194 Hossain and Cao

Lynch,M., Kamovich,U., Longva,K.K.,& Steinert,M. (2021). Combining technology and entrepreneurial
education through design thinking: Students’ reflections on the learning process. Technological Fore-
casting and Social Change, 164, 119689.

Makri, A., Vlachopoulos, D., & Martina, R. A. (2021). Digital escape rooms as innovative pedagogical
tools in education: A systematic literature review. Sustainability, 13(8), 4587.

Martin, F., Ritzhaupt, A., Kumar, S., & Budhrani, K. (2019). Award-winning faculty online teaching prac-
tices: Course design, assessment and evaluation, and facilitation. The Internet and Higher Education,
42, 34–43.

Mynbayeva, A., Sadvakassova, Z., & Akshalova, B. (2018). Pedagogy of the twenty-first century: Innova-
tive teaching methods. New Pedagogical Challenges in the 21st Century. Contributions of Research in
Education, 7, 564–578.

Newman, A., Obschonka, M., Schwarz, S., Cohen, M., & Nielsen, I. (2019). Entrepreneurial self-efficacy:
A systematic review of the literature on its theoretical foundations, measurement, antecedents, and
outcomes, and an agenda for future research. Journal of vocational behavior, 110, 403–419.

Olokundun, M., Moses, C. L., Iyiola, O., Ibidunni, S., Ogbari, M., Peter, F., & Borishade, T. (2018). The
effect of non traditional teaching methods in entrepreneurship education on students entrepreneurial
interest and business startups: A data article. Data in Brief, 19, 16–20.

Pande,M., & Bharathi, S. V. (2020).Theoretical foundations of design thinking–a constructivism learning
approach to design thinking. Thinking Skills and Creativity, 36, 100637.

Rashid, L. (2019). Entrepreneurship education and sustainable development goals: A literature review
and a closer look at fragile states and technology-enabled approaches. Sustainability, 11(19), 5343.

Ratten, V., & Usmanij, P. (2021). Entrepreneurship education: Time for a change in research direction?
The International Journal of Management Education, 19(1), 100367.

Sahut, J.-M., Iandoli, L., &Teulon, F. (2021).The age of digital entrepreneurship. Small Business Economics,
56(3), 1159–1169.

Suhendi, A. (2018). Constructivist learning theory: The contribution to foreign language learning and
teaching. KnE Social Sciences, 87–95.

Ugwuanyi, C. S., Okeke, C. I., & Asomugha, C. G. (2020). Prediction of learners’ mathematics perfor-
mance by their emotional intelligence, self-esteem and self-efficacy. Cypriot Journal of Educational
Sciences, 15(3), 492–501.

Urbinati, A., Bogers, M., Chiesa, V., & Frattini, F. (2019). Creating and capturing value from big data: A
multiple-case study analysis of provider companies. Technovation, 84, 21–36.

Wei, Q., Liu, A., & Sha, J. (2019). How does the entrepreneurship education influence the students’ inno-
vation? testing on the multiple mediation model. Frontiers in psychology, 10, 1557.

Winarti, A., Yuanita, L., & Nur,M. (2019).The effectiveness of multiple intelligences based teaching strat-
egy in enhancing the multiple intelligences and science process skills of junior high school students.
Journal of Technology and Science Education, 9(2), 122–135.

Yarbrough, J. R. (2018). Adapting adult learning theory to support innovative, advanced, online learning–
wvmd model. Research in Higher Education Journal, 35.



Hossain and Cao 195

Zhao, L., Liu, L., & Su, Y.-S. (2021). The differentiate effect of self-efficacy, motivation, and satisfaction
on pre-service teacher students’ learning achievement in a flipped classroom: A case of a modern
educational technology course. Sustainability, 13(5), 2888.


	Introduction
	Background and Significance
	Research Objectives and Questions
	Research Methods and Innovation Points

	Literature Review
	Theories of Opportunity Identification
	The Opportunity Discovery Perspective
	The Opportunity Creation Perspective

	Learning Theories and Teaching Methods

	Theoretical framework
	Relating Philosophical Perspectives to Opportunity Identification
	Selection of Learning Theories Based on Philosophical Perspectives
	Design and Application of Teaching Methods

	Experimental Design
	Experimental Hypotheses
	Experimental Subjects and Grouping
	Manipulation and Measurement of Experimental Variables
	Manipulation of Independent Variables
	Measurement of Dependent Variables
	Control Variables

	Experimental Process
	Data Analysis Methodology

	Experimental Results and Analysis
	Hypothesis Testing Results
	Knowledge Mastery Ability
	Opportunity Identification Ability
	Innovation Ability
	Teamwork Ability

	Effectiveness Analysis of Different Teaching Methods
	Behaviorist Teaching Method
	Cognitivist Teaching Method
	Social Constructivist Teaching Method

	Interaction Between Teaching Methods and Group Characteristics

	DISCUSSION AND CONCLUSIONS
	Summary of Research Findings
	Theoretical and Practical Significance
	Research Limitations and Future Prospects


