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Abstract 

Improvement and investigation about a quality of both product and process of each project in university 

is introduced. Project subjects are proposed and proceeded by students. The progress of each project is 

checked and managed regularly by teaching staff. The method of project management well known as 

PMBOK (Project Management Body of Knowledge), that is widely used in business world, is tried to 

apply into the projects to improve these quality of both product and process. From these activities, the 

attempt to construct and systematize the method of project management that is optimum for education 

in university is described. 
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1. INTRODUCTION 

Kanazawa Institute of Technology (KIT) has a wide variety of facilities and unique environment to 

support project activities which are performed by students. Total number of project activities that are 

recognized officially at KIT is over 80. Manufacturing a robot and a hand aircraft aiming at contests are 

the typical examples. Professors and lecturers belonging to KIT are making various efforts to improve 

these project activities (Kamata et al. 2017, Sentoku et al. 2015 & 2016, Tarumi, Marui, & Mika 2015). 

Similar projects and these analysis are also performed in other universities (Kubo 2014, Pan & Kubo 

2014).  

The project based on fundamental science and engineering, which is one of the officially recognized 

projects at KIT is managed by the authors. In this project, the students propose project subjects 

individually. Next, the students and teaching staff verify the principle of the proposed subjects from the 

standpoints of mathematics, physics, engineering, electronics, software programing, production, and so 

on. After that, the students start to manufacture their products of project subjects. Here, the teaching 

staff means the authors of this paper. 

We, the authors, are studying how to improve the quality of both a process and a product through each 

project activity. The first author of this paper, Shinoda, moved to KIT from the electric company in 

2015. He has a wide variety of experiences about designing and manufacturing electric appliances, for 

examples, DVD player/recorder, Blu-ray player/recorder, and liquid crystal displays. He has been also 

certified as the PMP (Project Management Professional) by the Project Management Institute (PMI) 

since 2007. With these points as backgrounds, we are tackling with the projects based on fundamental 

science and engineering to improve the quality of both the product and the process of each project by 

applying the well-known method of project management (Shinoda 2017). This method was established 

and published as “A guide to the project management body of knowledge”, so called as “PMBOK 

GUIDE” (Project Management Institute 2013). 

Our final goal is to systematize the method of the project management that is optimum for education in 

university by 2019. 

In this paper, the attempt to construct and systematize this method through the project activities 

performed at KIT in 2016 is introduced. 
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2. BRIEF INTRODUCTION ABOUT PROJECT MANAGEMENT BODY OF KNOWLEDGE 

(PMBOK GUIDE) 

PMBOK GUIDE describes the method how to proceed with projects to success, and is recognized 

practically as the world standard for a wide variety of projects in the business world. The first edition 

was published in 1996 and the current version is the fifth edition published in 2013. PMBOK GUIDE 

defines 47 processes of the project, here, the process means a procedure or a treatment which is a 

necessary action in the project activities. All processes are divided into five process groups and ten 

knowledge areas. 

Five process groups are as follows: 

• Initiating process group, 

• Planning process group, 

• Executing process group, 

• Monitoring and Controlling process group, and 

• Closing process group. 

The relationship among the five process groups is schematically shown in Fig. 1. The project starts 

according to the initiating processes, then, is planned according to the planning processes and is executed 

according to the executing processes. When a final product is completed or cancelled, the project is 

finalized according to the closing processes. The monitoring and controlling processes affect the other 

processes to investigate and improve the quality of both the process and the product. 

 

 

Fig. 1. Schematic diagram of the relationship among five process groups. 

(This figure is re-drawn by the authors according to PMBOK GUIDE.) 

  

The knowledge areas including essential processes to achieve the project management are classified into 

to ten management groups as follows: 

• Project integration management, 

• Project scope management, 

• Project time management, 

• Project cost management, 

• Project quality management, 

• Project human resource management, 

• Project communications management, 

• Project risk management, 
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• Project procurement management, and 

• Project stakeholder management. 

Using these five process groups and ten knowledge areas, 47 processes are defined at cells somewhere 

on the two-dimensional map, in which the process groups are placed on the horizontal columns and the 

knowledge areas are placed on the vertical ones. In this paper, we do not mention the contents of 47 

processes. 

In order to construct and systematize the method of the project management for education, our policy is 

that 47 processes defined by PMBOK GUIDE will not be always necessary from an educational 

standpoint. The reasons of this policy are the followings. 

(1) The students involved in the project are beginners. 

(2) The students should be conscious of necessary processes, because they cannot be involved the 

whole project activities within the limited project term. This means that some processes should be 

treated by only teaching staff instead of the students. 

 

3. PROJECT ACTIVITIES  

3.1. Brief introduction of the project activities 

We are organizing the project based on fundamental science, engineering, and manufacturing. The 

students, who are interested in mathematics, physics, mechanics, electric engineering, electronics, 

production, and so on, join this project. This project is not applied the university’s credit.  

 

3.2. Management method of projects  

When they start their projects, we direct them to fill out the sheet for project activities. Figure 2 shows 

the example of “Annual Project Program”. In this sheet, items related to five knowledge areas such as 

“scope”, “time”, ”cost”, ”risk”, and ”procurement” of ten knowledge areas are implicated.  
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Fig. 2. Example of the annual project program sheet. 

 

After starting the projects, the students have to report biweekly their progress and problems if happened 

using the sheet as shown in Fig. 3. In this sheet, items such as “time”, ”cost”, ”risk”, ”procurement” of 

ten knowledge areas, and a column for teachers’ direction or advise are implicated. 

We intend to make the students recognize to improve the quality of both the process and the product 

using these two sheets. 
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Fig. 3. Example of the biweekly report sheet. 

  

3.3. Analysis of project activities in 2016 

Eleven project activities were performed by sixteen project students in 2016. The classification of the 

subjects were the followings. 

• To solve problems around students’ life : 4 projects    

• To pursue hobbies or skills deeply : 6 projects 

• To prepare future special study : 1 project 

Most of the students chose and performed the subject of the project individually.  

At the end of the project term, the results of all projects were presented by students at the public hearing 

as the final report meeting. Regrettably, seven projects had not completed their products. The reason of 

incompletion is analyzed in the next section. 

 

3.4. Relationship between the two-dimensional map by PMBOK GUIDE and project members’ actions 

The two-dimensional map, in which the process groups are placed on the horizontal columns and the 

knowledge areas are placed on the vertical ones, is defined by PMBOK GUIDE. All of 47 processes are 

located at appropriate cells on this map. Here, we tried to specify project members’ actions instead of 

47 process items on this map. The project members’ actions were classified into four types as follows: 

(1) actions proceeded mainly by teaching staff, 

(2) actions supported as necessary by teaching staff, 
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(3) actions proceeded mainly by students, and 

(4) actions proceeded by students after problems happened. 

Figure 4 shows the two-dimensional map on which the above four actions are specified into appropriate 

cells. We would like to extract the essential points from Fig. 4. 

 

 

Fig. 4. Relationship between the two-dimensional map and project members’ actions. 
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Regarding the process groups, the project activities were performed as follows. 

• The initiating process was conducted by only teaching staff, because this process was very important 

so that the purpose and significance of the project were officially declared. After this process, each 

project was started by the project students.     

• As for the planning and executing processes, the project students proceeded with each management 

items mainly by themselves.  

• As for the monitoring and controlling processes, teaching staff basically proceeded with these 

processes. Since all project students were beginners for projects, teaching staff should propose 

corrective actions if there was anxiety that the quality of both the product and the process was getting 

worse than those were originally planned. 

• As for the closing process, all students reported the results of their activities and products at the final 

report meeting. 

In the same manner, the project activities were performed regarding the management of knowledge areas 

as follows. 

• The project integration was proceeded by only teaching staff in all process groups except the closing 

process.   

• As for the project scope and project quality, the project students proceeded mainly with their subjects 

first and teaching staff supported as necessary in the planning process. In the monitoring and 

controlling processes, once problem happened, students modified their activities by themselves or 

according to ideas of teaching staff or other students. 

• As for the project time, this means the schedule. The project students planed their projects in the 

planning process and performed according to their plans. In the monitoring and controlling 

processes, teaching staff monitored whether the projects were on schedule. If not, teaching staff 

managed to keep the schedule or to advise corrective actions.   

• As for the project cost, teaching staff did not manage this area, because unfortunately, our projects 

is organized without an official budget. 

• As for the project human resource and project communications, teaching staff managed these areas 

in planning process, however, the project students managed in other processes. 

• As for the project risk, teaching staff and the students jointly managed if any serious problems 

happened. 

There were some cells which were not defined in the project activities by the students or teaching staff 

to simplify the management intentionally. 

Generally speaking from Fig. 4., the knowledge areas that the students plan independently are “scope”,  

“time”, ”cost”, ”quality”, and ”procurement” of ten knowledge areas, because the sheet for annual 

project program is mainly focused regarding these knowledge areas. Besides, at the beginning of the 

project, the students were mainly interested in ideas such as “what to manufacture” and “how to 

manufacture”. In the same manner, the students executed independently their projects with respect to 

“human resources”, “communications”, and “procurement” to manufacture their products. In this stage, 

the students were interested in ideas such as “what to investigate”, “how to improve”, or “how to keep 

the schedule”. From these results, the cells of the two-dimensional map were filled up completely with 

actions by the project students and teaching staff. 
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4. RESULTS OF THE QUESTIONNAIRE BY STUDENTS 

We conducted a questionnaire on the project students at the end of the project term. Here, six questions 

as follows and these answers are introduced. 

1) How degree of completion was your product? 

2) What was your consciousness for completion?  

3) Why was your product incomplete? 

4) What was your countermeasure for completion?  

5) How did you think of the sheets for the annual project program and the biweekly report? 

6) What were useful items in these sheets?  

Figures 5-8 show the results of the above questions 1-4. Summarizing the results from these figures, 

most of the projects had not completed during the project term (Fig. 5). The most important point to 

succeed the project was that students could manufacture products within their own skills already 

acquired (Fig. 6). In other words, some of them had not make great efforts to reach their goals by 

acquiring higher skills or knowledge. From Fig. 7, academic or technology level was one of big factors 

for the students to complete their products, and the other big factor was time. This means that most of 

the students could not manage their own schedule properly. From Fig. 8, the students were conscious of 

steady planning, guarantee of time, and steady designing to complete their project activities. The first 

two points are related to “project time management”, and the last point is related to both “project scope 

management” and “project quality management” in the knowledge areas of PMBOK. In addition, all 

items of (a)-(f) in Fig. 8 are related to “project risk management”. 

 

 

Fig. 5. The result of question 1.  Fig. 6. The result of question 2. 

 

Fig. 7. The result of question 3.  Fig. 8. The result of question 4. 

 

Figures 9 and 10 show the results of the above questions 5 and 6, respectively. Two sheets as shown in 

Figs. 2 and 3 were very meaningful for the project students. They recognized that the columns of 

“progress / problem”, “difference on schedule”, “feature / idea / originality”, and “action plan” were 

useful in this order. These columns are related to “project scope management”, “project quality 

management”, “project time management”, and “project risk management”.  
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Fig. 9. The result of question 5.  Fig. 10. The result of question 6. 

 

5. CONCLUSION 

We directed and observed the project activities performed by the project students for one year. Most of 

the project students were beginners for such activities on designing and manufacturing. In order to make 

the students conscious for completing their products, we prepared two sheets, “Annual project program” 

and “Biweekly report”, and proceeded with the projects according to these sheets. From the results of 

the questionnaire, most of the project students understood these sheets to be meaningful. 

We analyzed the process and the product of each project, and investigated the relationship between the 

two-dimensional map and the project members’ actions. As the results, it became clear that the most of 

the cells on the map were filled up completely with actions by the project students or teaching staff. 

Therefore, it is supposed that this map described by PMBOK GUIDE is very suitable and applicable for 

education in university as well as business in company. 

There are two characteristic points through the project activities. One is that most of the projects were 

performed by an individual student. The other is that most of the projects were not completed by the end 

of the project term. As for incompletion, we suppose two reasons. One reason is that the project students 

could not manage their own schedule properly because of beginners. The other is their academic and 

technical levels. The quality level of the product was restricted by the student’s ability.  

Thinking of the future project such as a large scale, higher technology level, complicated, or diversified 

subjects, a project activity by a team or collaboration with specialists of different fields will be strongly 

required. We hope that the students will recognize the importance of collaboration and will proceed by 

making a team to overcome difficult subjects. In addition, the deeper direction by teaching staff must 

be more important than it was. Assessment by a third party will be one of an effective method to improve 

the project quality of both the product and the process. 

We have studied this research for one year. In future work, we will continue to systematize of the method 

of project management for education in university. We will also investigate the relationship between 47 

processes defined by PMBOK and actual processes which will be performed by the students and the 

teaching staff. 
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