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Abstract. Project-based learning is one of the commonly used teaching methods 
for long-term engineering and design disciplines, which has far-reaching influ-
ence in international and domestic countries, and there have been many applica-
tion practice cases so far. Based on the PjBL (Project-Based Learning) teaching 
method combined with the "demand" and "problem" oriented mechanism in OBE 
theory, this paper conducts teaching reform research on the "Design Procedure 
and Method" course of industrial design junior students of Wuyi University. By 
bringing three types of design questions, corporate, competition, and hobby, into 
the classroom, the project goals focus on the social dimension and affective do-
main. Finally, the effectiveness of pedagogical reform is evaluated in terms of 
student design output, aiming to improve student learning autonomy, participa-
tion, cooperation, and innovation. The conclusions show that: (1) increasing the 
examination of curriculum objectives at the social and affective levels is condu-
cive to improving the connection and integration between the school and society, 
and improving the viscosity between students and learning; (2) The multi-dimen-
sional of the project can better stimulate students' willingness to participate and 
learn independently. 
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1 Intruction 

In recent year, society 5.0 [1] and Industry 4.0 [2]have started gaining more attention, 
industrial design is beginning to focus on digital twins [3]、Sustainable design [4], 
[5]、Globalization and cultural diversity [6] etc.. In addition, the pandemic had led to
the closure of some Chinese enterprises or faced structural transformation, the employ-
ment rate of graduates has gradually decreased, and design education has introduced
innovation and entrepreneurship and social impact indicators, which has also forced a
new reform of the curriculum. Fortunately, the PjBL teaching model puts learners in
real-world problem situations, acquiring knowledge, developing skills, and solving
problems by participating in real projects [7]. At the same time, this model can help
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students understand the real design project in society, and apply multiple design meth-
ods to solve problems of design development [8]，in order to allow students to adapt 
to the needs of the job after graduation and adapt to the social rhythm in advance. 

Therefore, this paper is based on the PjBL teaching model, and follows the teaching 
idea of OBE (Outcome-based Education）[7] introduced by Wuyi University since 
2017. we discuss and reform the teaching approaches about the "Design Procedures and 
Methods" course of industrial design that is a core course for professional transition. 
Through the form of reverse design course objectives and combine both social and 
emotional dimensions are to determine the learning objectives, teaching content, as-
sessment and continuous improvement of the course. 

2 Literature Review 

2.1 PjBL (Project-based learning) 

Project-based learning emphasizes that students acquire knowledge and skills through 
practical participation in practical projects. It focuses more on students' active partici-
pation, teamwork, and ability to solve practical problems than traditional theoretical 
classroom teaching [7]. In the field of industrial design, project-based learning can sim-
ulate the real design process, allowing students to experience the whole process of de-
sign in real operation.  

Many articles prove that PjBL improves students' critical abilities, creativity, com-
munication skill and thinking skills[9]. In the 21st century, PjBL can help students de-
velop many soft skills related to work and employment in the classroom, such as：
teamwork, project management, communication skills, interpersonal skills and prob-
lem-solving skills [10]. There were also studies [11], [12] that combined teaching meth-
ods of PjBL and STEM has been shown to promote student productivity, generate 
meaningful learning, and influence students' positive attitudes towards future career 
pursuits, and it may improve students` lives and society. In addition, Diana [12] combed 
through relevant PjBL data from 2017 to 2021 and showed: PjBL can improve student 
learning outcomes in science learning and train students in problem solving (critical 
thinking). We can see that PjBL has an oppositive influence on student learning.  

2.2 Social dimension 

The social dimension of this paper is based primarily on social constructivism, a theory 
proposed  by Lev Vygotsky in 1968. He claims that thought develops from society to 
the individual and not the other way and that cognitive growth occurs first on a social 
level, and then it can occur within the individual. To make sense of others and construct 
knowledge on such a social level allow learners to relate themselves to circumstances. 
Instructional models based on this perspective highlight the need for collaboration 
among learners and with practitioners in the society [13], [14]. Furthermore, Applefield 
JM, Huber R & Moallem M [15] introduced the importance of collaborative social in-
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teraction and context in social or dialectic constructivism. The meaningful learning oc-
curs when individuals are engaged in social activities such as interaction and collabo-
ration.  

Overall, social constructivism as a learning theory and its implications on teaching 
methods, students’ learning motivation and the entire teaching/learning process. And it 
is a collaborative form of learning based on interaction, discussion and knowledge shar-
ing among students. The teacher’s role is to employ teaching methods that that are 
learner centred and collaborative in nature [16]. In 2022, Sun [17] through a case study 
based on project-based learning and integrate entrepreneurship education into all stages 
of the product design course curriculum. Also, it provides innovative teaching perspec-
tives and suggestions for relevant educators. This teaching method also enhances stu-
dents’ enthusiasm for the course and their sense of social responsibility if their works 
are successfully sold and recognized by an external audience.  

2.3 Affective domain 

Many industrial design curriculum reforms focus more on students' knowledge, skills, 
and abilities, but less on students' affective aspects. Chen integrates artificial intelli-
gence systems into teaching administration, teaching and learning, which will generate 
more and more data to provide a clearer picture of the teaching process, resulting in 
more accurate information recommendations, customized and personalized learning 
materials according to students' needs and abilities[18]. And A. F Zakaria uses cases to 
illustrate the positive impact of data technology in design education, and the practicality 
of skill modules was proposed [19].  

Affective states have been accepted as important factors for succeeding and persist-
ing in learning and achievement situations[20]. Moreover, positive activating affect 
correlates positively with motivational determinants of learning such as interest [21], 
intrinsic motivation [22], or learning enhancing achievement goal orientations[23]. In 
the classic Bloom classification of teaching objectives, it is divided into cognitive do-
main, from knowledge, comprehension, comprehension, analysis, synthesis to evalua-
tion [24]. Another article initiated a Smart Product Service System (Smart-PSS) design 
project and used online industrial design studio [25].   

However，affective domain is also gradually being valued . Affective domains as 
in Bloom's taxonomy focuses more on attitudes and values, which consists of stages 
including (a) receiving phenomenon, (b) responding to the phenomenon, (c) valuing, 
(d) organizing, and then (e) internalizing values [26]. Ashley‘s article seeks to give 
practical examples of how teachers can promote the development of students' affective 
learning using two cooperative learning structures: Student team assessment divisions 
(STAD) and jigsaw classroom. This study attempts to combine entrepreneurial Massive 
Open Online Courses (MOOCs) and blended curriculum design for affective learning 
[27]. Besides, Gao studied the affective domain including measures such as students’ 
interest, engagement, attitude, and motivation for STEM contents and practices and 
career aspiration for STEM professions [28].  
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Therefore, this article explores two questions: (1) How is the social dimension im-
plemented in PjBL teaching methods? (2) What are the effects of positive affection on 
students' learning?  

3 Curriculum reform implementation 

3.1 Project selection 

The industrial design major of Wuyi University has established good relations and co-
operation with enterprises all year round, and most of the teachers also have their own 
enterprise and project resources, which is more conducive to the establishment of pro-
ject-based teaching methods in the classroom. However, for professional settings, "De-
sign Procedures and Methods" belongs to the first-term courses, the pre-course involves 
modeling design, computer-aided technology, hand-drawn expression, ergonomics, and 
the post-course is mainly the major course of the professional triage module of the jun-
ior year. Therefore, before the course, the teacher needs to act as a planner and manager, 
and select the appropriate project to introduce into the classroom in advance. 

Generally, the collection of project topics is carried out from three aspects: First, 
establish horizontal cooperation with enterprises and give practical topics. This ap-
proach requires first measuring the level of teachers and students —— prior knowledge, 
problem-solving skills, project domain scope, project funding, patent ownership and 
enforcement cycles, etc. Then, led by the course instructor, the school and the company 
reach relevant written cooperation. In addition, if the school already have a joint project 
that requirements and responsible of student take park in the course. Course teachers 
can negotiate content needed， project fund and labor cost distribution in advance. 
This type allows students to adapt to social requirements; Second, , international and 
domestic competitions are also a good source of project evaluation for design profes-
sionals, and most of the relevant design competitions in recent years include two cate-
gories, concept and product, such as Red Dot and IF. The competition topics and judg-
ing criteria have established a relatively mature system, which can better provide stu-
dents with normative requirements and guidance, and also drive students' sense of par-
ticipation and achievement. Third, for the first two items, most of them are biased to-
wards fixed project topics, which will make it difficult to cover students' diverse de-
ment, thereby affecting the progress of courses and students' interests. In this case, the 
teacher will screen again, generally from the international and domestic design trends, 
or the development field of other colleges and universities, or the professional direction 
and local needs of their own colleges. Such as social design, service design, sustainable 
design, emotional design and other novel topics. It is important to note that the diver-
sity, cutting-edge, challenge, and difficulty levels of the field need to match the abilities 
and preferences of the students in their major, and it is also necessary to make a closer 
connection with the students as much as possible, which can lead to a sense of discon-
nection. This kind of project requires the teacher to spend a lot of time in advance to 
contact and understand, including the professional curriculum system, the course ob-
jectives, the student's prior knowledge, the scope of ability, local conditions, and the 
student's likes and hobbies, which will be a challenge. 
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In 2022, the course sets five course objectives based on two dimensions of 
knowledge and ability: (1) master basic innovative and creative thinking methods and 
effectively apply them to solving complex design problems; (2) Capture market oppor-
tunities for complex design problems, grasp product design trends and user needs; (3) 
Be able to propose scientific and marketable design solutions to solve complex design 
problems; (4) have the aesthetic literacy required to solve complex design problems; 
(5) Familiar with the complete process of product design, and develop basic design 
project management and design decision-making skills.  

The author echoes the course objectives of the relevant project topics, but adds the 
social layer and the emotional layer, which are mainly divided into four levels, the 
knowledge the ability, the social and the affection (Table 1). First, knowledge is mainly 
judged based on prior knowledge, which means that the project can cover 50%-80% of 
students' knowledge, if less will cause the project to be uncontrollable, students are 
more difficult to complete, will frustrate their self-confidence. Second, the ability level 
includes collaboration (80%-100%), creativity (80%-100%), challenge (20-50%) and 
critical (20%-50%), which is relatively high due to the fact that project execution is 
dominated by teams and the particularity of the design profession requires high crea-
tivity. However, challenging and critical competence cannot be set too high for the 
school's students, which may reduce initiative and thinking ability. At the social level, 
the project must solve the current problem, and the necessity of the local nature is not 
the greatest. The facilities can be coordinated and solved as much as possible in the 
course of the project, but the most basic must meet 70% to make the students' design 
projects more landed and better corrected and modified, and the students themselves 
also need to exert their own initiative, such as dealing with communication problems 
in different fields, research problems, etc. At the effective level, it can be understood 
that most teachers mainly choose topics with mandatory rules after interviews, and it is 
difficult for students to participate in topic selection, resulting in insufficient students' 
execution and frequent interruptions of process projects. Therefore, the multi-dimen-
sional and multi-field selection of topics at this level can meet the preferences of dif-
ferent students, in order to stimulate students' interest in solving problems and maxim-
izing student value and project value. 

Table 1. Weight for project selection 

Four levels Segment goals Weight（%） 
Knowledge level Knowledge 50%-80% 

Ability level Collaboration 80%-100% 
creativity 80%-100% 
Challenge 20%-50% 

Critical 20%-50% 
Social level Contemporaneity 100% 

local 20%-50% 
Facilities and environments 70%-90% 

Affective level Interests and vcalue 70%-100% 
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3.2 Project process 

Project-based teaching is mainly based on teamwork, dividing students into small 
groups to implement projects. The group size is best 4-5 people, and students work 
together in the group, because too small a number of people will lead to too much 
workload for a single project, and it will also lead to the difficulty of assigning scores, 
causing students in the group to complain. Too many students can participate effec-
tively, and in most cases individual students will be left behind. Secondly, inform the 
background of the topic selection of the relevant project, as well as the difficulty and 
challenges faced, so that students can have psychological expectations and self-assess-
ment of risks. In addition, the number of projects must be more than the number of 
groups is the best, the most suitable is twice as much, and there is no requirement for 
the repetition of the project topic, because this can be distinguished by different prob-
lem goals and different solution directions derived from the subsequent group brain-
storming. Subsequently, after each group has selected the project topic, the class brain-
storming is carried out, and students can share different perspectives and skills, com-
bined with the problem tree and KJ method to find the identified problem points to be 
solved. For example, for sustainable projects, one group ultimately wants to solve in 
the direction of sustainable material design, and the other group may solve it from the 
perspective of service design. 

The course project-based teaching process is carried out in stages in combination 
with the teaching content method of the design program, mainly using the classroom 
mode, with six stages of "project topic selection, problem discovery, research and im-
plementation, design positioning, solution, product display and report" for project im-
plementation and intervention, after each stage, phased evaluation and feedback are 
required, and the group needs to reflect and share. This helps students learn lessons, 
identify areas for improvement, and learn from the experiences of other groups. During 
this period, teachers act as professional coaches, project coordinators, motivators and 
facilitators, evaluators of knowledge and skills [29] and calmers of emotions, develop-
ing students' ability to communicate and collaborate, also in line with the context of 
teamwork in real design. 

3.3 Evaluation system 

Establish a diversified assessment method with learning outcomes as the core, and in-
troduce a four-way evaluation mechanism of student self-evaluation, group mutual 
evaluation, enterprise tutor and course tutor, with a proportion of 10%, 10%, 40% and 
40%. At the same time, a phased project operation evaluation is set up, and the usual 
attendance performance is integrated into the proportion of the stage, and additional 
points (up to 10 points) are set up, and the incentive mechanism for the winning of the 
enterprise project is given additional points and labor fees; For winning international 
and domestic design competitions, additional points will be given according to the level 
of the winning works, patent application and work output. Teachers make quantitative 
scales at the final marking, and integrate students' participation, students' progress, stu-
dents' enthusiasm, students' learning values, etc. into the evaluation details, so as to 
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form a more scientific, comprehensive and objective evaluation and assessment system, 
which will also be conducive to the dynamic adjustment of teaching content and con-
tinuous improvement of the curriculum (Table 2). 

Table 2.  Evaluation System for the Course of " Design Procedures and Methods " 

Num-
ber 

Course objec-
tives 

Assessment con-
tent 

Evaluation basis 

Grade 
Ratio 
(%) 

 

Pre-
project 

(re-
search 
report) 

Mid-pro-
ject (de-
sign po-
sition-
ing) 

End of the 
pro-

ject(De-
sign 

presenta-
tion and 
presenta-

tion) 

1 

Objective 1: Mas-
ter basic innova-

tive creative 
thinking methods 
and apply them 
effectively to 

solving complex 
design problems. 

Understand the 
basic process and 

method knowledge 
of product design, 
be familiar with 

different types of 
product design, 

and master and ef-
fectively apply 
various creative 

thinking methods. 

30 5 0 35 

2 

Objective 2: Cap-
ture innovation 
opportunities to 
solve complex 

design problems, 
and grasp design 
trends and direc-

tions. 

For a specific 
product design 

problem, master 
and effectively ap-
ply product inves-
tigation and analy-
sis methods to ef-
fectively complete 
the product design 
opportunity cap-

ture 

0 10 0 10 

3 

Objective 3: To 
be able to pro-
pose scientific 
and marketable 
design solutions 
that solve com-

plex design prob-
lems. 

The rationality of 
design positioning, 

the degree to 
which the design 
works fit the de-
sign positioning, 
and the compre-

hensive evaluation 
of the appearance 
quality, functional 
performance and 
social impact of 
the design works 

0 5 20 25 

4 

Objective 4: Ac-
quire the aes-
thetic literacy 

needed to solve 
complex design 

problems. 

Product ratio, bal-
ance, visual im-
pact, differentia-
tion, and evalua-

tion that meets the 

0 0 10 10 
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aesthetic needs of 
target users 

5 

Objective 5: Fa-
miliarize yourself 
with the complete 
process of prod-
uct design and 

develop basic de-
sign project man-
agement and de-

sign decision-
making skills. 

The mastery of de-
sign evaluation and 

decision-making 
methods, as well as 
the appropriateness 
of application, and 
the effect of design 
evaluation and de-

cision-making 
training 

0 0 20 20 

Total  30 20 50 100 

3.4 Project outputs 

Through this course, industrial design students can gain more practical design experi-
ence and develop innovative thinking and problem-solving skills. Not only will they be 
familiar with the design process, but they will also be able to understand market re-
quirements and user experience in practice, and be well prepared for future industrial 
design work. 

After 3 years, the course has certain exploration results, built 4 school-enterprise 
internship bases, 8 school-enterprise horizontal cooperation projects, won a total of 2 
innovation and entrepreneurship competition awards, students have won a total of 
80,000 entrepreneurial funds, 2 Red Dot awards, 1 IF award, more than 10 domestic 
competitions award, 1 product utility patent, 7 appearance patents, and 8 landing prod-
ucts for business incubation. 

Among the follow-up return students, the students' satisfaction with the course was 
93%, and most of the students said goodbye to the habit of directly drawing sketches in 
the past. They recognized the importance of preliminary research and project-based 
learning, and the correlation of the project design logic. However, there are two things 
that need to be improved: First, after the course, students can have continuous guidance 
for participating in the competition or product landing after class. Second, it is neces-
sary to refine the division of labor in the group and give corresponding points, otherwise 
individual students will be indiscriminately charged. 

4 Conclusion 

The project-based learning "Design Procedures and Methods" curriculum reform pro-
vides industrial design students with a richer and more practical educational experience. 
By participating in real projects, students can gain more in-depth learning and exercise 
opportunities, cultivate comprehensive quality and practical ability, and lay a solid 
foundation for future industrial design careers. At the same time, after increasing the 
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social and emotional levels of project topic selection target points, the project output is 
more impressive, which also indirectly proves the effectiveness of the teaching method. 
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