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ABSTRACT 
The Statistical Process Control (SPC) importance for the 
software industry has grown in recent years, mainly due to the 
use of quality models. In this context, this work aims to propose 
a teaching methodology for SPC where the learning process is 
student centered. The methodology is composed of reading 
experience reports, PBL, practical cases discussion, use of games, 
practical projects, and reflections on the learned.  
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1 INTRODUCTION 
A process considered in statistical control must be stable and 
repeatable. However, the SPC use in software development 
organizations has been showed complex [1]. This difficulty may 
also be caused by the type of training of these professionals, in 
the approach used for teaching SPC during the graduation of 
these students, and if SPC topics were at least taught. The [2, 3] 
works identify situations that have too much content to teach in 
a short time, low motivation of students and difficulties in 
preparing students to professional practice within the academic 
environment. 

2  THE TEACHING METHODOLOGY 
A previous work has identified 13 basic skills needed for a 
software engineer to work in SPC [4]. With these skills 
identified, it was possible to define the discipline syllabus 
necessary to provide all this background. The discipline was 
divided into 4 units: (1) Business processes and objectives, (2) 
Measurement, (3) Statistical control, and (4) Capacity and 
process improvement evaluation. Table 1 summarizes the 
contents that will be taught in each unit and what results are 
expected in relation to the skills acquired by the students. For 
each item, it was also detailed the expected level of cognitive 
ability, using a terminology based on Bloom's taxonomy [5] that 
consists in remembering, understanding and application. It is 
important to emphasize that Apply includes Understand that 
includes Remember [6]. 
 The selection of techniques, methods and teaching resources 
adopted in this methodology was based in [7] that aims to 

enhance the joint adoption of these items, through an iterative 
cycle to meet the different learning profiles. The education 
model of Portela [7] is based on the learning cycle of Kolb [8] 
and on the iterative teaching methodology proposed in [9]. 

Table 1: Discipline Syllabus and Goals 

Topics Expected Results Level 

1.1 Introduction 
to processes 

The student must know the basic 
concepts and representation of 
processes. 

Remember 

The student must be able to see the 
relationship between the quality of 
the process and the quality of the 
product. 

Remember 

1.2 Processes and 
organizational 
structure 

The student must be able to see the 
relationship between the process and 
the organizational structure. 

Remember 

1.3 Definition 
and 
implementation 
of processes 

The student must understand the 
analysis and modeling of processes. 

Understand 

The student must know the 
management of the processes 
implementation. 

Remember 

1.4 Critical 
processes for the 
business 

The student must be able to identify 
and select (under supervision) the 
critical processes of an organization. 

Apply 

2.1 Measurement 
concepts 

The student must know the basics of 
software metering. 

Remember 

The student must be able to 
understand how measurement 
objectives should support the 
organization's objectives. 

Remember 

2.2 Measurement 
process 

The student must be able to define 
and execute (under supervision) a 
measurement plan. 

Understand 
and Apply 

3.1 Introduction 
to Statistical 
Control 

The student must be aware of the 
importance of statistical control. 

Remember 

3.2 Control 
charts 

The student must understand the 
various types of control charts. Understand 

The student must be able to select the 
control charts that best suit a 
situation. 

Apply 

3.3 Cause and 
effect 
assessment 

The student must be able to evaluate 
the measurement data and identify 
the special causes of process variation 
and the effects they could cause. 

Understand 
and Apply 

4.1 Assessment 
of process 
capability 

The student must be able to 
characterize the performance of a 
process. 

Apply 

The student must be able to establish 
performance models for the process. Apply 

4.2 Improve of 
process 
performance 

The student must be able to propose 
adjustments and improvements to the 
process performance models 

Apply 
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 Therefore, each of the 4 units of the discipline are composed 
of 6 stages: Initiation, the study of each unit begins from the 
identification of a problem;  Preparation, this stage is executed 
by the students parallel to all stages and in an extra class way. In 
it, the student will study the material provided by the professor 
(videotapes, articles, and books) to understand the topics. 
Discussion, this stage consists of a traditional class held by the 
professor followed by a discussion about the subject; Practice, 
students practice the knowledge gained using games to 
internalize and develop the skills; Contextualization, students 
will now undertake a practical project to integrate all skills 
acquired during the unit; and Reflection, the final step consists 
of the students presenting the results obtained in the practical 
project and reflecting on the experience. 
 The way these steps will be reflected in the teaching strategy 
of each unit is defined according to the level of learning intended 
for the topic, where: topics with the expected level of Remember 
will be attended by the Discussion stage; topics listed as 
Understand require the Practice step to be accomplished; and 
topics where the student is expected to reach the Apply level 
will be covered in the Contextualization stage. Emphasizing that 
each unit goes through all the stages of the cycle.  

4.1  Play Activities and Practical Projects Used 
For each topic with the Remember or Apply level of learning, a 
game and / or a practical project. 
 To contemplate the topic 1.3 a ludic activity focused on the 
modeling and redesign of the process is carried out. They receive 
the requirements and develop a prototype, then begin the first 
building cycle without the use of any process. Then they are 
asked to define a process for building the aircraft and the second 
building cycle begins. At the end, the results obtained between 
the two cycles are compared and they are asked to think of 
improvements for the process used.  
 The topic 1.4 was reached through a practical project where 
students are responsible for identifying critical processes in a 
factory. After the context briefing, students are organized into 
pairs and receive the organization's process list along with an 
interview with clients informing them about the most important 
quality criteria. Students then relate this information and use the 
Quality Function Deployment (QFD) method applied to identify 
the critical processes of this organization. At the end, students 
should present the results and answer the final questions of the 
reflection stage. 
 For the topic 2.2 two activities are performed. A more playful 
activity to internalize Goal-Question-Metric (GQM) concepts by 
developing the GQM for everyday purposes. And practical 
project where students define and execute a measurement, 
where students receive the context of a software company that 
aims to increase the number of clients served. For the students to 
be able to carry out all these activities, the organization's 
software development process and the measures that were 
collected in the company's projects are provided. At the end, 
students should present the results and answer the final 
questions of the reflection stage. 
  For the topic 3.2 a play activity is performed with dices, 
based on [10]. The goal is to teach the use of control charts 
through the data collected on several rolls of two dices. Students 
are organized in pairs and are asked to make 10 collections of 5 
rolls with the given pair of dices. Then, the values are recorded 
in a worksheet and a chart is plotted. It is then asking if it is 

possible to improve the variation obtained and what should be 
done for it. At the end, the students compare the two charts 
generated and are asked about what and why it happened. 
 For the topic 3.3 a practical project is carried out that 
introduces students to the context of a factory that is seeking to 
statistically control its building process. Students then receive 
two sets of data and are informed that they were collected daily. 
Based on these data, students must choose and justify what are 
the best control charts for the situation. At the end, students 
must present the results and answer the final questions of the 
reflection stage. 
 The topic 4.1 is addressed through a practical project where 
students are exposed to the context of a football team and their 
game history in two seasons of a championship. Students should 
then assemble baselines for the number of points gained per 
round, for the goal balance per round, and for the number of 
hours trained per round. At this point, they will be informed 
about what the expected club board of the team's behavior in the 
field. Based on this information, students check whether the 
process is capable or not. Students are then asked to establish a 
performance model for the next season. At the end, students 
should present the results and answer the final questions of the 
reflection stage.  
 Finally, in the topic 4.2 students also undertake a practical 
project where they receive a process and the baseline of 
performance that is not stable. Based on context and 
observations, they should be able to assess the special causes and 
remove them. At this point, the professor questions about the 
possibility of continuing to improve the process continuously. At 
the end, students should present the results and answer the final 
questions of the reflection stage. 

5 CONCLUSIONS 
This work proposed a teaching methodology for SPC where the 
learning process is student centered. With this work, we hope to 
help strengthen ties between academia and industry and to 
provide professionals more adapted to these organizations.  
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