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Abstract 

The Project-Based Learning (PBL) is a contextualized learning method based on constructivist theory, enabling students to learn 

knowledge by applying knowledge and conducting experiments. Most researcher in PBL focused on the K-12 and undergraude 

students, less focused on graduate students. This article integrates PBL into the teaching practice activities of a management 

information systems (MIS) course for graduate students and constructs a PBL process consisting of four stages: startup period, 

middle period, presentation period, and closing period. It aims to address the practical application of relevant theories of MIS and 

the application of emerging information technologies in solving practical problems, so as to improve students' active construction 

ability of course knowledge and effectively enhance their team collaboration ability. 
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1. Introduction 

At present, emerging information technologies represented 

by big data, cloud computing, the Internet of Things, Block-

chain, 5G, and Artificial Intelligence are showing strong de-

velopment momentum and have penetrated deeply into all 

aspects of social and economic life. The Outline of the 14th 

Five-Year Plan for National Economic and Social Develop-

ment and Long-Range Objectives for 2035 in China clearly 

states that we welcome the digital era, activate the potential of 

data elements, promote the construction of a powerful cyber 

nation, and accelerate the construction of a digital economy, 

digital society, and digital government. Use digital transfor-

mation to comprehensively drive changes in production 

methods, lifestyles, and governance methods. A digital en-

terprise is an enterprise with four key characteristics: con-

nectivity, online presence, sharing, and intelligence. The dig-

ital transformation of enterprises is a gradual and spiral up-

ward process that requires continuous iteration and ascent step 

by step. 

In response to the needs of building a digital China and 

enterprise digital transformation, the MIS course for graduate 

students needs to reform its teaching methods. The PBL is a 

contextualized learning method grounded in constructivist 

theory, that allows students to acquire knowledge through 

application and experimentation. 

PBL is widely recognized as a highly effective educational 

approach that fosters engaged students who are critical 

thinkers and problem solvers. PBL is a constructivist ap-

proach, whereby learning takes place in the service of prob-

lem-solving. In particular, PBL has garnered a significant 

amount of attention in the shift to student-centered pedagogies 
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[1]. Much research shows that PBL can develop career-related 

skills, such as problem-solving skills through PBL for youths 

[2]. The teachers can use PBL in different courses, such as 

software engineering course, robotics courses, computer sci-

ence courses, etc [3-5]. At the same time, teachers can learn 

and obtain professional growth during the implementation of 

PBL through lesson study [6, 7]. Most researchers in PBL 

focused on the K-12 and undergraude students [8, 9], so the 

focus of this paper is on graduate students. 

The article integrates PBL into the teaching practice activ-

ities of the Management Information Systems course. This 

teaching model takes students as the main body, teachers as 

the leading role, and course projects as the main line to carry 

out inquiry-based teaching activities. It allows students to 

explore problems, put forward hypotheses, make explanations, 

discuss ideas, question each other, and test new ideas, so as to 

better understand the practical application of relevant theories 

of management information systems and improve students' 

active construction ability of course knowledge. 

2. The Basic Ideas of PBL 

PBL refers to an inquiry-based instructional method that 

engages learners in knowledge construction by having them 

accomplish meaningful projects and develop real-world 

products [10]. PBL provides a way for students with the op-

portunity to participate in real problem-solving and 

knowledge construction in authentic professional contexts. 

PBL theory is based on four viewpoints of learning sci-

ence: situated learning, active construction, social interaction, 

and cognitive tools. 

Situation and context, as they are characterized in situated 

learning theory, can be traced to the notion of position as 

physical location [11]. Situated learning theory emphasizes 

that learning should take place in a real-world contexts related 

to the learning content [12, 13]. This learning method holds 

that knowledge is generated in a specific social and cultural 

background, so learning should reflect these backgrounds. In 

PBL, students learn in projects that simulate real-world situ-

ations. This helps them understand how knowledge is applied 

in the real world and increases their learning motivation and 

participation. 

Active construction originates from constructivist learning 

theory. It holds that knowledge is not passively received, but 

is actively constructed by learners through interaction with the 

environment and their own experience. In PBL, students 

construct and integrate new knowledge by actively partici-

pating in project activities such as experiments, research, and 

discussions. This learning method encourages students to 

actively explore and understand concepts rather than just 

memorize facts. 

Social interaction plays a crucial role in PBL. Learning is 

regarded as a social process. Through communication and 

cooperation with peers, teachers, and other social members, 

students can develop and deepen their understanding. In a 

teamwork environment, students can share ideas, discuss 

problems, and collaborate to solve problems. This social in-

teraction helps promote the development of critical thinking, 

communication skills, and teamwork abilities. Cognitive tools 

refer to those tools and technologies that can expand and 

enhance learners' cognitive abilities, such as charts, models, 

computer simulations, and other forms of representation. 

In PBL, students use these tools to organize and express 

their thoughts and promote learning and understanding. These 

tools can help students better understand and process complex 

concepts, support their inquiry process, and help them con-

struct and display their learning outcomes. 

These theoretical concepts together form the framework of 

PBL, making it a teaching method that can promote students' 

in-depth understanding, critical thinking, and creative prob-

lem-solving abilities. Through the application of active con-

struction, situated learning, social interaction, and cognitive 

tools, PBL can provide a rich, dynamic, and highly partici-

patory learning environment. 

These theoretical concepts together form the framework of 

PBL, making it a teaching method that can promote students' 

in-depth understanding, critical thinking, and creative prob-

lem-solving abilities. Through the application of active con-

struction, situated learning, social interaction, and cognitive 

tools, PBL can provide a rich, dynamic, and highly partici-

patory learning environment. 

PBL covers multidisciplinary knowledge and emphasizes 

student-center, publicly displaying the learning results of 

projects, attaching importance to evaluation and revision, and 

aiming at the reconstruction of core knowledge [14]. Ulti-

mately, PBL is to enable students to reconstruct knowledge. 

On the basis of mastering core knowledge, students can ac-

quire new knowledge by means of transfer, application, and 

conversion in new situations and put it into practice, using 

various knowledge and resources around to solve practical 

problems. 

3. The Application of PBL in a MIS 

Course 

Students often come away from the typical introductory 

MIS course with a basic understanding of the concepts of IT 

strategy and a broad knowledge of a number of IT terminol-

ogies and acronyms [15]. MIS deals with behavioral issues as 

well as technical issues surrounding the development, use, 

and impact of information systems used by managers and 

employees in the firm. Due to the cost and complexity of 

modern corporate MIS, most students in information systems 

never really get their hands on actual corporate MIS within a 

classroom setting. So we introduce PBL into the MIS course 

to solve these problems. 

PBL is an instructional approach in which students learn 

new content by working in collaborative groups over time to 

develop products or performances for authentic audiences 
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[16]. The PBL requires students to take the initiative to learn 

and cultivate various abilities when completing a real project 

and solving a real problem. In PBL, students are at the center 

of learning. They can use powerful tools at any time, improve 

their initiative in learning, ignite curiosity about the world, 

and receive support and encouragement from teachers who 

continuously review their own teaching practices. 

Based on the basic idea of PBL, in the MIS course, we have 

constructed a project-based teaching process as shown in 

Figure 1. The entire teaching process is divided into four 

stages: startup period, middle period, presentation period, and 

closing period. Special emphasis is placed on the role of the 

process in the course project. 

 
Figure 1. Project-based teaching process. 

3.1. Project Startup Period 

In the project startup period, the main task of teachers is to 

do a good job in course project design, plan projects in ad-

vance, especially prepare driving questions, and explain the 

project introduction to students. 

Driving questions are a hallmark feature of PBL. They are 

used to organize and drive project activities and take re-

al-world situations as anchors. Good questions can trigger 

students' desire to learn and make students realize that there 

are many real problems waiting to be solved. For teachers, 

choosing a valuable, meaningful, contextual, and feasible 

problem is a course project. 

Setting a good question is the first step in successfully 

implementing PBL. A good question can provide learners 

with a broad and multi-dimensional exploration space. It can 

not only stimulate learners' intrinsic motivation for learning 

but also outline the direction for learners to continuously 

think and explore on their own. For graduate students, the 

problem needs to have a certain degree of higher-order na-

ture, that is, what needs to be solved are complex problems. 

A complex problem is often intrinsically related to society, 

culture, concepts, etc. It is difficult to explain with a single 

logical framework and requires thinking from different 

perspectives. A problem often contains multiple other 

problems. There is no standard answer or even an end-point 

answer. Students will come up with different answers due to 

different foundations, different exploration angles, different 

tools and methods used, and different information mastered. 

Therefore, the driving question of the project needs to have 

no unified standard answer, so as to facilitate the develop-

ment of PBL activities. 

In course teaching, we take the construction of Digital 

China and the digital transformation of enterprises as the 

application context of problems. We require students to com-

bine relevant theories and practical achievements of man-

agement information systems, consult literature, investigate 

relevant enterprises and users, analyze the main problems 

currently existing in fields such as intelligent transportation, 

smart energy, intelligent manufacturing, smart agriculture and 

water conservancy, smart education, smart healthcare, smart 

culture and tourism, smart communities, smart homes, and 

smart government affairs (or user pain points), analyze the 

possible applications of artificial intelligence, the Internet of 

Things, cloud computing, big data, Internet platforms, and 

enterprise social media, propose directions or ideas for 

product/service innovation implemented by applying these 

technologies, analyze the potential for business model inno-

vation or the preliminary design (conceptual) of an Internet 

platform, propose the key success factors for the sustainable 

development of this innovative product or model, and put 

forward a preliminary implementation plan. 

In the startup period, the main task of students is to form 

project teams based on the teacher's explanation of driving 

questions, conduct preliminary exploration of the problems 

and select projects suitable for the teams. On this basis, for-

mulate an implementation plan for the course project. 

3.2. Project Middle Period 

The midterm stage is a critical period for student teams to 

advance their projects. They need to complete the investiga-

tion and research, scheme construction, and writing of the 
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preliminary report of the selected project. In this process, 

student teams need to divide labor and cooperate, and make 

full use of various digital tools to learn, digest, and apply 

corresponding knowledge. At this stage, the main role of 

teachers is to coordinate and mediate and provide scaffolding 

support. In the course project process, teachers provide a 

platform for communication with teachers for each student 

project team and some necessary learning resources on the 

course teaching platform. According to the theory of learning 

science, scaffolding is customized specifically for learners to 

help them achieve their learning goals. 

Teaching scaffolding, also known as teaching support or 

learning support, is a teaching strategy or method designed to 

provide students with necessary support and guidance to help 

them gradually establish and consolidate new knowledge and 

skills. This strategy particularly focuses on students' learning 

process, especially when they face learning challenges or 

need to master new concepts and skills. The role of teaching 

scaffolding can be analogized to scaffolding in construction. It 

provides workers with a stable platform so that they can 

gradually build high-rise buildings. Similarly, teaching scaf-

folding also provides students with a stable learning platform 

so that they can gradually master new knowledge and skills 

under the guidance of teachers. 

In teaching practice, scaffolds can take various forms, such 

as information foreshadowing, question guidance, demon-

stration and explanation, prompts and feedback, etc. The 

purpose of these scaffolds is to help students fill knowledge 

gaps, guide them to think deeply, show correct operation 

methods, and provide timely feedback to ensure that students 

always move forward along the correct path. In an effective 

learning process, teachers need to gradually add, modify or 

remove scaffolds according to students' needs, and even 

completely remove scaffolds. 

3.3. Project Presentation Period 

During the project presentation period, the main activities of 

student teams include project presentation, evaluation and 

modification, and refinement of the presentation. Course pro-

ject teams use multimedia means such as slides to complete 

project presentations in class, and introduce in detail the origin 

of the project, the research process, the problems solved, the 

use of emerging information technologies, team division of 

labor and collaboration process, etc. The presentation of student 

projects can be divided into multiple times according to the size 

of the project workload and the number of class teams, or it can 

be carried out at one time after completion. 

During the student team's presentation process, teachers 

continuously provide necessary feedback to help the team 

improve the solution of the corresponding project. Simulta-

neously, based on the presentation of students' projects, 

teachers can conduct timely teaching and supplement corre-

sponding management information system theories and pro-

ject-related knowledge to promote continuous improvement 

of project quality by student project teams. Based on teacher 

feedback and appropriate teaching, students supplement, 

revise, and perfect the project. 

3.4. Project Closing Period 

In the project closing period, the main tasks of student 

project teams are submitting products and reflecting on 

learning. Research in learning science shows that students 

have the best learning effect when creating products. Products 

are the external manifestation of knowledge construction and 

should reflect the driving questions and show students' grad-

ually deepening understanding ability. In this course, each 

project team needs to submit a management information 

system solution and a presentation PPT in the corresponding 

field. By submitting products, students construct and recon-

struct their understanding of management information sys-

tem-related knowledge. At the same time, through product 

creations, the products created by students can be understood 

by themselves and others and can be commented on by 

teachers and classmates. Continuously revise and improve 

products based on comments. These revised comments can 

prompt students to continuously revise and enhance their 

understanding of knowledge. Throughout the entire project 

process, students continuously reflect on learning and make 

continuous progress. At this stage, teachers mainly complete 

the evaluation of the products submitted by students and 

continuously reflect on the entire project's teaching process to 

continuously improve and enhance teaching quality. 

Through the implementation of PBL in nearly three years, 

student teams had completed more than 30 products in the 

management information system course, such as smart tour-

ism solutions, smart community management platforms, dig-

ital transformation plans for securities firms, 5G network 

management systems for parks, smart personnel management 

systems, county-level smart environmental sanitation systems, 

smart homes, smart government affairs, smart medical 

emergency information systems, and smart education solu-

tions. Combining course theories and emerging information 

technologies, they have provided corresponding solutions to 

problems in actual work, life, and study, effectively achieving 

the course teaching objectives. 

4. Conclusion 

The PBL involves helping students learn by working to-

gether on substantive issues. In many cases, the tasks have no 

single correct or absolute solution. student learning comes 

about through group negotiation, group government, and 

arrival at a group consensus to the problem. 

In the field of education in the 21st century, critical 

thinking, communication skills, collaboration spirit and 

creativity are regarded as the core skills that students must 

master. The goal of education is to cultivate students' 

adaptability so that they can quickly learn new knowledge in 
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a constantly changing environment and maintain psycho-

logical balance and stability. Good education does not lie in 

telling us a definite answer at this moment, but in helping 

every individual freely explore and find their own answers 

when facing the unknown world. 

In the process of PBL of MIS course, there are still some 

issues worthy of further consideration, including how to 

group to ensure that the grouping method is really effective, 

and how to help students experience, learn, refine and reflect 

on their own collaboration ability. The real purpose of PBL is 

not to make students remember how much, or even under-

stand how much, but to cultivate their ability to distinguish 

between the known and the unknown to deal with future un-

certainties. Future research is needed to explore the peda-

gogical implications of PBL to better support students in 

developing career-related skills as a critical competency for 

sustainable future education. 

Abbreviations 

PBL Project-Based Learning 

MIS Management Information Systems 

Author Contributions 

Bo Shen is the sole author. The author read and approved 

the final manuscript. 

Funding 

This work is supported by Jiangxi Province Degree and 

Graduate Education Teaching Reform Research Project 

"Construction and Practice of a Blended Teaching Mode of 

the Management Information Systems Course for Graduate 

Students under Digital Transformation" (Grant No. 

JXYJG-2021-100). 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 

[1] Farrow J M, Kavanagh S S, Samudra P, et al. The promise of 

the project to student-centered learning: Connections between 

elements, curricular design, and practices of project based 

learning [J]. Teaching and Teacher Education, 2024, 152: 

104776.  

https://doi.org/10.1016/j.tate.2024.104776 

[2] Lee Y, Lee B. Developing career-related skills through pro-

ject-based learning [J]. Studies in Educational Evaluation. 

2024, 83: 101378.  

https://doi.org/10.1016/j.stueduc.2024.101378 

[3] Ceh-Varela E, Canto-Bonilla C, Duni D. Application of Pro-

ject-Based Learning to a Software Engineering course in a 

hybrid class environment [J]. Information and Software 

Technology, 2023, 158: 107189.  

https://doi.org/10.1016/j.infsof.2023.107189 

[4] Wang Y. The role of computer supported project-based 

learning in students’ computational thinking and engagement 

in robotics courses [J]. Thinking Skills and Creativity, 2023, 

48: 101269. https://doi.org/10.1016/j.tsc.2023.101269 

[5] Kay J, Barg M, Fekete A, et al. Problem-based learning for 

foundation computer science courses [J]. Computer Science 

Education, 2000, 10(2): 109-128.  

https://doi.org/10.1076/0899-3408(200008)10:2;1-C;FT109 

[6] Tsybulsky D, Muchnik-Rozanov Y. The contribution of a 

project-based learning course, designed as a pedagogy of 

practice, to the development of preservice teachers' profes-

sional identity [J]. Teaching and Teacher Education, 2023, 124: 

104020. https://doi.org/10.1016/j.tate.2023.104020 

[7] Qi C, Lai M Y, Liu L, et al. Examining teachers' learning 

through a project-based learning lesson study: a case study in 

China [J]. International Journal for Lesson & Learning Studies, 

2022, 12(1): 106-119.  

https://doi.org/10.1108/IJLLS-09-2022-0127 

[8] Erdem C. A comparative meta-analysis of the effects of prob-

lem-based learning model on K-12 students’ cognitive outputs 

[J]. Educational Studies, 2022: 1-22.  

https://doi.org/10.1080/03055698.2022.2103650 

[9] Chang T S, Wang H C, Haynes A M D, et al. Enhancing stu-

dent creativity through an interdisciplinary, project-oriented 

problem-based learning undergraduate curriculum [J]. Think-

ing Skills and Creativity, 2022, 46: 101173.  

https://doi.org/10.1016/j.tsc.2022.101173 

[10] Guo P, Saab N, Post L S, et al. A review of project-based 

learning in higher education: Student outcomes and measures 

[J]. International journal of Educational Research, 2020, 102: 

101586.  

https://doi.org/10.1016/j.ijer.2020.101586 

[11] Cobb P, Bowers J. Cognitive and situated learning perspectives 

in theory and practice [J]. Educational researcher, 1999, 28(2): 

4-15. https://doi.org/10.3102/0013189X028002004 

[12] Altomonte S, Logan B, Feisst M, et al. Interactive and situated 

learning in education for sustainability [J]. International Jour-

nal of Sustainability in Higher Education, 2016, 17(3): 

417-443.  

https://doi.org/10.1108/IJSHE-01-2015-0003 

[13] John R Anderson, Lynne M Reder, Herbert A Simon. Situated 

Learning and Education [J]. Educational Researcher, 1996, 

25(4): 5-11.  

https://doi.org/10.3102/0013189X025004005 

[14] Kokotsaki D, Menzies V, Wiggins A. Project-based learning: 

A review of the literature [J]. Improving schools, 2016, 19(3): 

267-277.  

https://doi.org/10.1177/1365480216659733 

http://www.sciencepg.com/journal/her


Higher Education Research http://www.sciencepg.com/journal/her 

 

153 

[15] Heim, G., Meile, L., Tease, J., et al. Experiential Learning in a 

Management Information Systems Course: Simulating IT 

Consulting and CRM System Procurement [J]. Communica-

tions of the Association for Information Systems, 2005, 15(1): 

428-463. https://doi.org/10.17705/1cais.01525 

[16] Kavanagh S S, Farrow J M, Bernhard T, et al. Practicing in-

quiry: Investigating how coaches support teachers to lead in-

quiries in project-based learning classrooms [J]. Teaching and 

Teacher Education, 2024, 144: 104575.  

https://doi.org/10.1016/j.tate.2024.104575 

 

 

Biography 

Bo Shen is a professor at School of 

Information Management and Mathematics, 

Jiangxi University of Finance and 

Economics. He acquired his PhD in 

management from Jiangxi University of 

Finance and Economics in 2008, and his 

Master of management from Jiangxi 

University of Finance and Economics in 2004. 

Research Field 

Bo Shen: Knowledge Management, Management Information 

Systems, Human-Computer Interaction 

 

http://www.sciencepg.com/journal/her

