
International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835    Volume-4, Issue-11, Nov.-2017 
http://iraj.in 

A Blended Learning Experience Applying PBL in an Interdisciplinary Classroom 
 

31 

A BLENDED LEARNING EXPERIENCE APPLYING PBL IN AN 
INTERDISCIPLINARY CLASSROOM 

 
1FRANCISCO PETRONIOALENCAR DE MEDEIROS, 2MARK CURCHER, 3PAULO JUNIOR, 

4AARON SANTOS, 5ALBER NUNES 
 

1Informatics Department, IFPB, Brazil, 221st Century Educators Program, TAMK, Finland, 3Informatics Department, IFES, 
Brazil; 

E-mail: 1petronio@ifpb.edu.br,2mark.curcher@tamk.fi,2marciobma@gmail.com, 3paulossjunior@gmail.com, 
lumenegussi@gmail.com, 4aaronpedro16@gmail.com, 5alberjonathas@gmail.com, josivaldo.ifpb@gmail.com 

 
 
Abstract - In this paper we present a successful experience of a blended learning course applying the active methodology 
Project-based Learning (PBL) in an interdisciplinary classroom at Federal Institute of Education, Science and Technology of 
Paraiba (IFPB), Brazil. This course was supported by e-tools to foster social interactions among students, teachers and 
coaches, as well as, by innovative pedagogical techniques in order to help students on developing 21st Century Skills and 
Collaborative Project Skills. The course was organized in 10 weeks, totaling 60 hours and focused on training students from 
different areas about how to work collaboratively in projects, merging knowledge about agile project management, teamwork 
and collaborative tools. The course audience was 71 Business, Electrical Engineering, Computer Science, Environmental 
Engineering and GIS undergraduate students (N=71). In order to foster critical self-reflection and increase the feedback among 
teachers, coaches and students, it was asked to all students the creation of an Individual Board Diary, where they should share 
the evolution of the project, learning and collaboration challenges, achievements and everything they had considered 
important. Teachers and coaches were able to guide students and adjust the path of the course based on Board Diaries, giving 
them suitable feedback as it advocates the premises of formative evaluation. It was investigated the relationship between the 
active learning methodologies, such as Project-based Learning and blended learning, and students’ motivation and 
engagement. According to the research objectives, it was performed a qualitative analysis of the students' diary boards. The 
data was encoded considering two nodes: (i) blended learning challenges and achievements and (ii) students motivation during 
the project development. Students written about some challenges related to teamwork and project development process, 
discussing about how motivated they were by different aspects: collaborative work, impressive achievements and freedom to 
learn regarding time and place and learning by doing. Some students reported that blended learning provided them 
responsibility and they realized that collaborative tools were able to support coaching sessions, discussions and feedback. 
Regarding students motivation in a Project-based learning experience, they realized could drive their own learning through 
inquiry, as well as, work collaboratively to research and create projects that reflect their knowledge. Even though 
interdisciplinary students formed the most part of teams, it’s written they were able to join the strength of each one and to 
develop challenging projects. An immediate benefit of this course is related with the change of the teacher´s and student’s 
mindset from teacher centered learning to a student centered learning. After all, these are the benefits of an approach that 
brings real problems to the student’s lives. 
 
Index Terms- Project-based learning; blended learning; Interdisciplinary classroom
 
I. INTRODUCTION 
 
Following the Global Innovation Index 2016, Brazil 
has the 69ª position on the list of innovative countries 
(Dutta et al, 2016). As Brazil, many countries graduate 
students but do not stimulate the innovation in their 
career.  To address this problem, the law that creates 
the Federal Institutes (n°. 11.892/2008) provides that 
they must perform research applied to the community 
and stimulate innovation. Thus, the creation of 
laboratories inside the Federal Institutes that stimulate 
innovation and new ways of thinking is in accordance 
with this plan. In a survey with Brazilian professors 
and researchers, Perucchi e Mueller (2015), say that 
the stimulus to the academic carrier in Brazil is much 
higher than the stimulus to the industry necessity. On 
the other hand, the innovation level of the Brazilian 
Industry is considered very low, as said the National 
Industry Confederation (CNI)in a survey with 
Brazilian business stakeholders. In that sense, it’s 
urgentdeveloping21st century skills (collaboration,  
critical thinking, creativity and communication)in  

 
order to prepare higher education students as changing 
agents in an innovative productive sector. 
Teaching process in the Federal Institutes follows 
traditional methods and the teamwork culture is not 
explored by the most part of teachers. In this context, 
the main objective of this work is report a successful 
experience of a blended learning course applying the 
active methodology Project-based Learning (PBL) in 
an interdisciplinary classroom at Federal Institute of 
Education, Science and Technology of Paraiba 
(IFPB), Brazil.This course was supported by web 
digital tools to foster social interactions among 
students, teachers and coaches, as well as, by 
innovative pedagogical techniques such as flipped 
classroom, learning by doing, gasification and 
collaborative learning, in order to help students on 
developing 21st Century Skills and Collaborative 
Project Skills. The research question investigated 
through a qualitative analysis was: (i) is there 
relationship between the active learning 
methodologies such as PBL and blended learning with 
student’s motivation and engagement. 
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II. THEORETICAL REFERENCES  
 
There is growing agreement around the world that 
students need more than rote subject matter 
understanding to succeed in this rapidly changing 
world. Since the early 1980s, researchers have used 
the 21st Century Skills concept to refers to a broad set 
of knowledge, skills, work habits, and character traits 
that are believed can be applied in all academic subject 
areas in different levels of education (21st Century 
Skills, 2016).  
Today’s students are moving beyond the basics and 
embracing the 4C’s — “super skills” for the 21st 
century, they are: Critical Thinking and Problem 
Solving, that means sharing thoughts, questions, ideas, 
and solutions; Effective Communication, that means 
working together to reach a goal - putting talent, 
expertise, and smarts to work; Collaboration, in order 
to look at problems in a new way, linking learning 
across subjects and disciplines and Creativity and 
Innovation, in the sense of trying new approaches to 
get things done equals innovation and invention. 
Regarding the point of view of students, when 
elements of 4Cs are integrated into student learning, it 
fosters a great sense of community for 
"Collaboration", encourage them to work together and 
experience success together to reach a "Critical 
Thinking" and drive toward Problem Solving, 
education is transformed with increased participation 
of students, which amounts to a lot of Creativity and 
Innovation. Students working cooperatively in small 
groups to achieve project-based goals are a powerful 
strategy to achieve curricular and standards based 
objectives (Saito, 2015). 
Two foundations have guided this work, Experiential 
Learning, in the sense of Learning by Doing, and 
Project based Learning approaches, both focused in 
student centered learning principles. Experiential 
education is when learners actively engage in 
activities or experiences. DuFour et al. (2013) 
concluded that students learn better when they are 
actively engaged in the learning process and in 
activities or experiences. According to Kolb (2014), 
there are three ideas for the value of experiential 
education as a model for all teaching and learning: (i) 
Students will want to know more when they need to 
know more; (ii) You never know what problems will 
need to be solved and (iii) Give students the space and 
they will find the learning. It's very likely that teaching 
strategies considering those ideas could lead toward 
meaningful learning and provide to students ways to 
achieve 21st century skills.  
As reported by Chandrasekaran (2013), Project-based 
Learning (PrBL), that is a student-driven and 
teacher-facilitated learning approach, also can be 
applied in order to achieve the 21st century skills. 
PrBL provides to students the ability to develop 
leadership, collaboration and cooperation, ownership, 
presentation, reporting skills and technologies 
appropriation. This work considered the Gold 

Standard Project Based Learning in order to guide 
students to design projects that embody the essential 
project elements: challenging problem, sustained 
inquiry, authenticity, student voice and choice, 
reflection, critique and revision, and public product. 
Larmer et al. (2015) list six content standards of PrBL 
methodology in order to support teachers and 
instructional designers at planning and execution of a 
course: (i) The project is the unit, or a major vehicle 
for teaching content standards within a unit; (ii) Task 
is open-ended and involves student voice and choice; 
(iii) Done in collaboration with a team; (iv) Done with 
teacher guidance, much of it during school hours; (v) 
The project includes a sustained inquiry process and 
the creation of a product and (vi) Authentic to the real 
world or to students' live or both. 
Finally, the Agile Methods are techniques and 
methodologies that encourage teamwork, 
multidisciplinary and social skill in order to find a 
project solution. Among the Agile Methods, Extreme 
Programming (XP) and Scrum deserve to be 
highlighted. The first one is based the following 
values: Simplicity, Communication, Feedback, 
Respect and Courage. Through these values, it is 
possible to teach about self-management, the 
importance of good communication between team' 
members, the value to learn when the team make a 
mistake and To be not afraid of to do new things when 
it is trying does solve a problem. In addition with XP, 
Scrum is a framework that is used to manage projects. 
Different of the other project management 
methodologies, the Scrum allow that all team work 
together in solution and learn during the development 
process. 
 
III. Methodological Framework 
 
The Educational methodological framework follows 
the cycle of a real project to be developed and was 
proposed to be implemented in a blended learning 
way. Starting from the Warm upphase when the 
students identify the individual abilities and the 
teamwork culture. In that moment they recognize the 
course target and they are able to see themselves as 
teams, they start to think about the problem to solve. 

 
Figure 1. Education Methodological Framework 

 
In the Inception phase, students have to understand the 
problem and planning the minimum viable 
problem  (MVP). As a way to analyze the project to be 
developed, the attendants used the Project Model 
Canvas (PMC) methodology (Finocchio 2013); In the 
Build phase, the students will build the MVP and 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835    Volume-4, Issue-11, Nov.-2017 
http://iraj.in 

A Blended Learning Experience Applying PBL in an Interdisciplinary Classroom 
 

33 

understand the methodologies to develop it. In order to 
assembly this critical implementation phase in the 
course we use the framework based on agile 
methodology Scrum. The Daily Meeting is used to 
improve the communication between the members and 
try solving some problems that could disrupt the 
learning process. The "Sprint review" is used make the 
students and teacher reflect on about everything that 
happened during the sprint.  
The cycle ends with the Post-Mortem phase that is the 
final meeting to discuss about project success and 
mistakes. The Project Management phase is 
responsible for ensuring that the all methodologies 
will be executed correctly. During the four phases the 
students are stimulated to reflect about the design 
management. During all the phases of the course, the 
students were grouped in interdisciplinary teams and 
had the support of different and specific web-based 
technology to plan, develop and evaluate their 
projects. 
 
IV. COURSE ORGANIZATION AND 
EXECUTION 
 
The course was organized in 10 weeks, totaling 60 
hours and focused on training students from different 
areas about how to work collaboratively in projects, 
merging knowledge about agile project management, 
teamwork and collaborative tools. The course 
audience was 71 Business, Electrical Engineering, 
Computer Science, Environmental Engineering and 
GIS undergraduate students (N=71), with the aim of 
enhancing the interdisciplinary nature of the course. 
In the four first weeks, the theoretical frameworks and 
some the interactive activities were experienced. After 
that, the practical activities related to the design 
development and design management were performed 
following the schedule shown in Table 1. 

 

Week Activities Tasks to the next 
meeting 

1 

Overview about the course 
(background theme: Star Wars) - 
Project-based Learning / 
Experiential Learning / Blended 
Learning / Flipped Classroom 

Watch the videos 
about PMC 

Students presentations + Teachers 
presentations 

Define a problem to 
solve during the course 

Definition of the Group composition 
+ discussion about the project theme 

Develop the pitch 
(5min) about the 
problem to be solved 

2 

Pitch presentations + Discussion 
about the problem defined by the 
group 

Develop the design 
PMC 

Kahoot (gamification) about PMC Watch the videos 
about SCRUM 

Discussion about the problem 
defined by the group 

Read the book about 
SCRUM 

Coaching session - PMC 

3 Explanation about SCRUM + 
presentation of the SCRUM 

Develop the Product 
Backlog 

software TAIGA 

Discussion about the group PMC Read the book about 
SCRUM 

Coaching session - Discussion 
about the Product Backlog 

4 
Reinforce about SCRUM Development work 

Presentation of the first sprint 
planning 

5-10 

2 Sprints. For each one: Sprint 
Planning Meeting + Dairy Meeting 
+ Sprint Review + Coach Sessions 
+ Sprint Retrospective 

Development work 

FInal project presentation 
Table 1.Schedule of the blended learning course at IFPB 
 

The first week, warm-up. During the first meeting the 
teachers introduced to the students the course goals, 
motivation and the methodological framework that 
were used during all course based on PBL and 
teamwork. The challenge, that consisted in solve a real 
problem during the project was presented to the 
students. For the second meeting, in teams, the 
students had to prepare a pitch with the work purpose 
as well as watch some videos about Project Model 
Canvas (PMC). 
The second week, inception. In the second meeting, 
the groups presented their pitches trying to answer in 
five minutes what was their problem; what was the 
purposed solution to that problem and the comparison 
with another pre-existent solutions. After that, the 
board used to define the theme of the project that 
would be implemented was presented to the students. 
During the week, the students had to refine their 
projects ideas and finalize the PMC to the next 
meeting. Also, for the third meeting, the groups had to 
read the material and watch the first videos about the 
Scrum framework. 
The third and fourth week, inception.  In the third 
meeting, it was presented the Scrum framework, as a 
tool to manage collaboratively the design 
development. After that, teams are stimulated to think 
about the tasks and the project backlog. In the fourth 
meeting, it was reinforced the Scrum framework and 
started to organize the sprint, phase to develop the 
group project.  
The fifth to tenth week, build and post-mortem. In the 
last weeks, the students have to develop the project. 
Following the Scrum framework to systematize the 
work, in teams, the students execute the project tasks, 
the daily meetings and the coach session with the 
teachers and some specialists invited to collaborate 
with the project. In order to develop a practical and 
solid understanding about the design management 
methodology, the course was organized to follow two 
sprint cycles. At the end, the groups had a meeting to 
reflect about project success and mistakes. This phase 
is called project post-mortem. 
Seven projects were developed following the course 
framework, each one composed approximately by ten 
students and one coach. The group 1, formed by 
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Business and Environmental Engineering students, 
their project dealt with the reuse of cooking oil. The 
group 2, formed by Business and GIS students, their 
project dealt with standards of administrative 
procedures at Business Academic Area. The group 3, 
formed by Computer Science and Electrical 
Engineering, their project dealt with the development 
of a collaborative platform of Good Practices in 
Software Engineering. The group 4, formed by 
Electrical Engineering students, their project dealt 
with the planning of an Electronic course, focusing in 
collaboration and technologies, to be offered to K-12 
students of public institutions. The group 5, formed by 
Computer Science, Business and GIS students, their 
project dealt with the development of a mobile app for 
offering to the community an interactive map of IFPB. 
The group 6, formed by Electrical Engineering and 
Computer Science students, their project dealt with the 
creation of the ACM (Association for Computing 
Machinery) chapter at IFPB. The group 7, formed by 
Electrical Engineering students, their project dealt 
with solar energy for homes. 
 
V. COURSE EVALUATION 
 
Formative Assessment To evaluate the students was 
adopted a formative assessment following the 
framework proposed by Black and Wiliam (2009), that 
conceptualize the assessment according to five 
strategies: (i) Clarifying and sharing learning 
intentions and criteria for success; (ii) Engineering 
effective classroom discussions and other learning 
tasks that elicit evidence of student understanding; (iii) 
Providing feedback that moves learners forward; (iv) 
Activating students as instructional resources for one 
another; and (v) Activating students as the owners of 
their own learning. The course didn't have grades and 
as they were based in a project and supported by 
collaboration tools, is was possible to pursue the five 
strategies of the framework, as well as the students' 
motivation and engagement. 
As the courses were planned considering a blended 
learning approach, the teachers had the opportunity to 
follow the projects and receive feedback during 
face-to-face meetings as well as through the 
collaborative tools. In order to foster critical 
self-reflection and increase the feedback among 
teachers, coaches and students, it was asked to all 
students the creation of an Individual Board Diary, 
where they should share the evolution of the project, 
learning and collaboration challenges, achievements 
and everything they had considered important. 
Teachers and coaches were able to guide students and 
adjust the path of the course based on Board Diaries, 
giving them suitable feedback as it advocates the 
premises of formative evaluation. The official 
communication channel was the Slack and 
Taigae-tool, among each team, and a Facebook page, 
among all stakeholders of the learning process. 
Others strategies were used with the purpose to 

establish the formative assessment in the courses: (i) 
elaboration and publication on Facebook of a pitch 
about the problematization and the ideas to solve the 
real problem identified by each team, this assignment 
took place after the project's kick off, this approach 
enabled students to collaborate by themselves; (ii) 
Sprint presentation, after each sprint, based on Agile 
Project Management Process, to share and receive 
feedback with all stakeholders involved in the learning 
process; and (ii) development of all project's phases 
using collaborative tools in order to promote shared 
knowledge. 
 
VI. RESULTS AND DISCUSSION 
 
To analyze the research question that guided this 
work, the students’ Diary Boards were encoded using 
the computer assisted qualitative data analysis 
software NVivo 10. A great amount of data was 
generated by 65 students’ diaries, which provided 
deep and rich findings. Although this course was not 
part of the compulsory curriculum of the students, the 
dropout rate verified was approximately only 7%, at 
the same time as in IFPB regular courses the dropout 
rate is approximately 43% (TCU, 2012). 
The data was encoded considering two nodes: (i) 
blended learning challenges and achievements and (ii) 
students motivation during the project development. 
The codes were analyzed considering the research 
question. 
 
All students made between four to eight posts in their 
Diary boards. They written about some challenges 
related to teamwork and project development process, 
but all them at least one time discussed about how 
motivated they were by different aspects: 
collaborative work, impressive achievements, 
freedom to learn regarding time and place and learning 
by doing. Blended learning provided them 
responsibility. Some students reported they didn’t 
believe they could reach the end of the course, but they 
realized that collaborative tools supported the 
coaching sessions, discussions and feedback during 
the course, as shown in Table 2. 

Source Excerpts 
Stud 2 
 

“Because we create bonds through Facebook, my 
colleagues and me feel more comfortable to ask me 
some things because they already know me.” 

Stud 14 
 

“We were able to conduct all project management 
using the tools Taiga and Slack. Sometimes we use 
the Facebook page to share some questions or 
artifacts” 

Stud 31 
 

“I really enjoyed the fact that I have available many 
channels to interact to everyone. We had one face to 
face meeting per week and online meetings 
everyday to manage the tasks on Scrum“ 

Stud 3 “We are thinking about to continue this project after 
the course. We presented our prototypes to a huge 
audience and had excellent feedback“ 

Stud 12 “We had some challenges to overcome because we 
are from different areas and we don’t have the same 
point of view. We’ve had to talk a lot, but it’s 
exactly this we have to do when we go to the job 
market”  
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Stud 64 “We concluded and presented our project during the 
final pitch. It was amazing”  

Stud 2 “Our team is using some collaborative tools to 
interact, such as Taiga, Slack, Facebook, Coggle 
and pmcanvasapp. We are doing everything 
together and in real time“ 

Table2.Excerpts of somestudent’s diary boards about 
blended learning challenges and achievements 

 
Regarding students motivation in a Project-based 
learning experience, they reported they could drive 
their own learning through inquiry, as well as, work 
collaboratively to research and create projects that 
reflect their knowledge. Even though interdisciplinary 
students formed the most part of teams, it’s written 
they were able to join the strength of each one and to 
develop challenging projects. Table 3 shows excerpts 
of some student’s diary boards about their motivation 
during a PBL experience. 

Source Excerpts 
Stud 4 
 

“It has been easier to learn doing.” 

Stud 11 
 

“I have enjoyed a lot this course. I am learning 
project management and development skills and 
the same time I am learning extra competences 
like teamwork and collaborative tools” 

Stud 23 
 

“Our coach has always kept us working and 
motivated. I am learning a lot with my colleagues 
from other courses “ 

Stud 2 “We teach and learn with our friends“ 
Stud 3 “We’ve gone beyond what we’ve studied to 

develop our project. It has been”  
    Stud 42 “It’s difficult to meet my teammates. We are 

using Google hangout to talk, it has been difficult 
to accomplish Scrum Daily meetings”  

    Stud 53 “What we’ve learnt in the classroom we can put 
into practice and receive feedback from our 
coach, almost always online: 

     Stud 3 “This week we finished the Project Model 
Canvas, we have worked in a meaningful, 
real-world Project.“ 

Table3.Excerpts of somestudent’s diary boards about blended 
learning challenges and achievements 

 
CONCLUSION 
 
This paper presented a successful experience of a 
blended learning course applying the active 
methodology Project-based Learning (PBL) in an 
interdisciplinary classroom at Federal Institute of 

Education, Science and Technology of Paraiba 
(IFPB). This experience was supported by an 
integrated methodology based on an iterative and 
incremental Educational Framework. An immediate 
benefit of this course is related with the change of the 
teacher´s and student’s mindset from teacher centered 
learning to a student centered learning. After all, these 
are the benefits of an approach that brings real 
problems to the student’s lives. 
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