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Overview

Project-based learning (PBL) is an instructional model in which students work
collaboratively to solve complex tasks (Thomas, 2010) that stem from “driving questions”
(Larmer & Mergendoller, 2010). These complex tasks often times resemble real-world problems
that students may encounter (Markham, 2011). They are interdisciplinary, complex and
meaningful to learners (Larmer & Mergendoller, 2010). Throughout the process students are
given the freedom to use innovative approaches to complete tasks. As students work to complete
the tasks, teachers act as facilitators by guiding students towards the learning objectives,
providing feedback along the way, and encouraging students to reflect on their progress
(Markham, 2011). This instructional model is significantly different from a teacher-centered,
direct instruction approach. The model is grounded in constructivist design theory and has roots
back to John Dewey and the concept of “learning by doing” (Barron, 1998, p. 272).

A typical PBL experience has students utilizing 21st century skills such as
communication, collaboration, creativity, critical thinking, and technology (Larmer &
Mergendoller, 2010). Often times technology is a key component of PBL as students utilize a
variety of tools to conduct research, analyze findings, and produce multimedia presentations as
they work towards preparing materials for a public audience (Markham, 2010).

Although there are multiple ways to implement PBL, John Larmer and Dr. John
Mergendoller from the Buck Institute for Education (2010) have identified the following eight
key components that should exist in all projects.

Significant Content
The questions that students work to answer as a part of PBL should be closely aligned to

standards and course objectives. It is the teacher’s responsibility to design the project to ensure
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students are learning and progressing towards the identified standards and course objectives.
However, it is important to note the ultimate goal of PBL goes beyond simply acquiring
knowledge, additionally it should develop the “learner as a whole” (Tamim & Grant, 2013, p.
74). As students engage in the social aspect of PBL they are developing 21st century skills that
go beyond simply acquiring knowledge.
Create a Need to Know

PBL often begins with an “entry event” (Larmer & Mergendoller, 2010, p. 2) that gets
students thinking and asking questions. “An entry event can be almost anything: a video, a lively
discussion, a guest speaker, a field trip, or a piece of mock correspondence that sets up a
scenario” (Larmer & Mergendoller, 2010, p. 2). The ultimate goal is to pique students’ curiosity
about the topic presented.
A Driving Question

A good driving question could arguably be the most important part of PBL (Blumenfeld
et al., 1999). Based on questions and conversations from the entry event and the overall learning
goals, a driving question is developed that serves to provide purpose and direction for students.
A good driving question should force students to struggle with complex tasks that take an
extended period of time to answer (Thomas, 2000). The driving question, or possibly questions,
is what students are working to answer throughout the entire project.
Student Voice and Choice

Throughout the PBL experience students should be given freedom to make choices about
their project. These choices may involve deciding how to conduct research, what tools to use for
the final presentation, how to allocate responsibilities within the group, or, simply, how they

manage time. Teachers need to provide guidance along the way, but must find a balance between
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controlling each step and giving students “voice and choice” (Markham, 2011, p. 1). Students are
more vested in the project when they have the opportunity to make decisions for themselves
(Schwalm & Tylek, 2012).
21st Century Skills

As the work begins to answer the driving question, students begin to develop their 21st
century skills. Students typically work in collaborative groups to brainstorm, research, and make
plans for how they’ll accomplish the tasks at hand. Because the projects involve complex tasks
(Thomas, 2010), critical thinking and creativity are essential skills students have the opportunity
to develop. Throughout the entire process the ability to communicate effectively is of critical
importance. Students must be able to communicate with peers, their teacher, possibly with
experts from the field, and finally, as part of presenting the final product. And, as mentioned
previously, technology often plays a central role throughout the process (Markham, 2010).
Inquiry and Innovation

With the driving question providing the overall direction for the project, students
generate a list of additional questions that guide their research. As they explore possible
solutions, they are encouraged to generate new questions, hypothesize, and think about
innovative solutions. The entire process allows students to experience realistic problem solving,
similar to what they may encounter in the real world (Thomas, 2000).
Feedback and Revision

Throughout the process students receive feedback and have the opportunity to make
revisions and edits to their projects. Teachers utilize rubrics, milestones, and formative

assessment strategies to make sure students are progressing towards the learning goals they’ve
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identified (Markham, 2011). By providing continuous feedback and opportunity for revision,
students are encouraged to produce high-quality products.
A Publicly Presented Product

The culminating event in PBL is presenting the results of the project to a public audience.
Presentations may involve students creating videos, posters, and slides to convey their findings.
These presentations are important for helping students reflect on their work and learn what it
takes to create an engaging, organized presentation (Barron, 1998). Again, 21st century skills are
at the core of this endeavor. Students must use multiple skills to produce high-quality products.
Additionally the “public” component of these presentations is of critical importance and should
not be overlooked. “When students present their work to a real audience, they care more about its
quality” (Larmer & Mergendoller, 2010, p. 4).
History

American psychologist, John Dewey, believed that people learn by doing. His research
and beliefs date back to the early 1900s (Dewey, 1910). This idea of “learning by doing” is at the
heart of PBL. One of Dewey’s students, Dr. William Kilpatrick, is credited as the first to use the
term “project learning.” In 1918 he wrote an essay for the Teachers College Record and
described his views on “The Project Method” (“William H. Kilpatrick”, 2004). His views on
learning align fairly closely with PBL today.

Another notable figure in the history of PBL is Maria Montessori. Montessori was an
Italian physician and educator who believed students learned through hands-on exploration and
self-directed learning environments (Seldin, 2002). Her work from the early 1900s helped shaped

PBL as well.
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Swiss developmental psychologist, Jean Piaget, and his constructivist approach to
learning, expanded upon the ideas of individuals such as Dewey, Kilpatrick, and Montessori.
This constructivist approach and the concept of creating learning environments in which students
build upon existing knowledge by exploring, discovering, and investigating gained popularity
during the 20th century (Boss, 2011).

The first examples of an instructional model that resembled PBL began to show up in
medical schools in the 1950s. Medical students at McMaster University Medical School, under
the direction of Dr. Howard Barrows, were presented with realistic, complex medical problems
that needed to be solved (Hmelo-Silver, 2011). This particular instructional model was referred
to as problem-based learning and although many people still use problem- and project-based
learning interchangeably, they are slightly different. Project-based learning evolved from this
problem-based learning model.

Over the past 10 to 15 years PBL has continued to gain popularity at the K-12 level.
Although adoption has been slower in higher education, it is being used there as well (Lee,
2014). The primary reasons for the increasing interest in PBL are the developments in cognitive
science and the desire by teachers to expose students to real-world problem-solving experiences
(Markham, et al, 2003).

Cognitive Science

There is a social aspect to learning and people benefit from being active in the learning
process. “Research shows that learners not only respond by feeding back information, but they
also actively use what they know to explore, negotiate, interpret, and create. They construct

solutions, thus shifting the emphasis toward the process of learning” (Markham, et al, 2003, p.
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3). Because of these developments in cognitive science, teachers with epistemologies that align
with these constructivist views tend to gravitate towards PBL as an instructional model.
Real-World Problem-Solving

Teachers are encouraged to provide authentic, real-world problem-solving experiences
for students. PBL provides teachers with an instructional model to meet those needs. A teacher-
centered approach that primarily uses direct instruction may not provide opportunities for
students to utilize 21st century skills to solve real-world problems. PBL affords students those
opportunities (Boss, 2011). Additionally, as technology continues to play an increasing role in
education, PBL provides opportunities to integrate a variety of technology tools in meaningful
ways.

Key Persons and Organizations

In addition to the work done by John Dewey and Jean Piaget in the areas of cognitive
science and learning theory, there have been a number of individuals and organizations that have
helped pave the way for PBL. These individuals and organizations have focused on everything
from researching the effectiveness of PBL to supporting implementation by teachers.

Buck Institute for Education (BIE)

The Buck Institute for Education (BIE) is a non-profit organization located in northern
California. BIE was established twenty-five years ago. The primary focus of the BIE is to
provide support for teachers to implement project-based learning in their classrooms. They do
this by providing training opportunities, resource materials, and advocating for PBL. BIE
initially started by doing PBL in economics. After seeing positive results they expanded into all
subject areas and have grown substantially in the past several years (“Buck Institute for

Education”, 2015).
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The George Lucas Educational Foundation/Edutopia

The George Lucas Educational Foundation, which is more commonly known as
Edutopia, is an organization that provides resources for K-12 teachers on a variety of educational
topics. A primary focus of Edutopia is providing information on PBL. The information provided
is designed to help teachers effectively implement PBL in their classrooms. Edutopia has a very
popular web site which is the primary vehicle for distributing information.
Researchers & Authors

There are a number of educational researchers and authors who have done work relating
to PBL. These individuals have written articles and books, trained teachers, and conducted
research projects. This list is not an exhaustive list of the individuals doing work with PBL, but
does contain several individuals who have done a significant amount of work in this area.
Dr. Thom Markham

Dr. Markham is a psychologist, educator, and author. He has written multiple articles and
books including co-authoring the popular book, Project Based Learning Handbook from the
Buck Institute for Education. In addition to writing, he works directly with school districts and
teachers providing PBL training (“Thom Markham”, 2015).
Mr. John Larmer

Mr. Larmer is the Editor in Chief at the Buck Institute for Education. He has written
curriculum units for numerous PBL projects and co-authored Project Based Learning Handbook
with Dr. Markham (“John Larmer”, 2015).
Dr. Michael Grant

Dr. Grant is the program coordinator for the Educational Technology program at the

University of South Carolina. In addition to having written numerous articles on PBL, he is
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currently the Editor of the Interdisciplinary Journal of Problem-based Learning. (“Michael M.
Grant”, 2015).
Differentiation

To help explain the unique characteristics of PBL, I’ll contrast it with the direct
instruction model. PBL is considerably different from the direct instruction model. While the
direct instruction model is grounded in behaviorist learning theories, PBL is grounded in
constructivist learning theories. PBL is driven by a student-centered approach to learning,
compared to direct instruction that is driven by a teacher-centered approach (Howard, 2015).
PBL provides a high level of student engagement that is appealing to teachers and may not exist
in the direction instruction model (Markham, 2011). Additionally providing students with
opportunities to solve real-world problems is enticing to teachers as they prepare students for the
world beyond the classroom (Boss, 2011).
Problem- vs. Project-Based Learning

Another important distinction associated with project-based learning is how it differs
from problem-based learning. Larmer (2014) defines problem-based learning as a “subset of
project-based learning.” Both problem-based learning and project-based learning have many of
the same components. In both instructional models students solve open-ended questions using
21st century skills. Where they differ is in the length of the projects, how authentic the tasks are,
and what the final deliverables are (Larmer, 2014). In project-based learning the tasks tend to
take extended periods of time to complete. Often projects can take weeks or months to complete
compared to much shorter periods of time for problem-based learning. The tasks associated with
project-based learning are authentic and real-world compared to more contrived tasks that you

might see in problem-based learning. Finally, the deliverables or public presentation components
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(1)&l project-based learning are much more in depth compared to the final deliverables in problem-
based learning (Larmer, 2014).

Despite these differences in problem-based vs. project-based learning, people often use
the terms interchangeably. As I’ve explained, there are differences in the two instructional
models, but they do have many similarities. In a review of the research on project-based learning,
Thomas (2000) looked at both project-based learning and problem-based learning in his work.
This serves to demonstrate how similar the instructional models are.

Does it work?

Research indicates students who participate in PBL perform at least as well on
standardized tests as their peers in traditional classrooms (Thomas, 2000). Additionally the
perceptions of teachers that implement PBL are positive. Teachers report improved learning
outcomes and increased student engagement (Tamim & Grant, 2013). However there are
challenges with implementing PBL. Teachers must be highly skilled in their ability to guide
students towards the ultimate learning goals without directing too much. This can be a challenge
for untrained, inexperience teachers who may not be familiar with the PBL instructional model

or have a solid understanding of the underlying content (Markham, 2011).
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