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Project & Problem-Based Learning
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Definition: Project & Problem-Based Learning

Problem-based learning focuses on a problem that is to be “solved” or a task that is to be accomplished. Typically the problem or task is complex, real world, and current. Problem-based learning is quite commonly used in business, medical, engineering, and architecture schools, and in “service-oriented” components of education. For example, high school students might address the problem of how a city might better meet the food and shelter needs of homeless people living in the city; middle school students might study how to clean up a near by polluted waterway.

Project-based learning is typically a multi-goaled learning activity that goes on over a period of time, resulting in a product, presentation, or performance. Examples include each student developing and exploring his or her genealogy, teams of students developing newspapers that might have been printed during the Civil War or some other suitable historical time period, and the whole class developing a student art display for an upcoming parent night.

One student, a team of students, a whole class, or perhaps even a whole school may carry out a project. Project-based learning is learner centered. Students have a significant voice in selecting the content areas and nature of the projects that they do. There is considerable focus on students understanding what it is they are doing, why it is important, and how they will be assessed. Indeed, students may help to set some of the goals over which they will be assessed. These learner-centered characteristics of contribute to learner motivation and active engagement.

Activity 1: Working in groups of three or four, share some project-based learning experiences you remember from your past years or education.

Video: Chris Held in an Elementary School in Washington, Circa 1988

Activity 2: As you watch this 15-minute video, keep notes on the different examples of project-based learning that you see. (How many different examples can you find that meet the definition given in the previous section?) After the video ends, we will share our “counts,” briefly debrief in small groups, and briefly debrief as a whole class.

Characteristics of a Discipline

An elementary school teacher may have responsibility for students learning in a large number of different disciplines such as art, health, language arts, math, music, science, and social science. Each discipline can be defined by its unique combination of:

•
The types of problems, tasks, and activities it addresses.

•
Its tools, methodologies, and types of evidence and arguments used in solving problems, accomplishing tasks, and recording and sharing accumulated results.

•
Its accumulated accomplishments such as results, achievements, products, performances, scope, power, uses, impact on the societies of the world, and so on.

•
Its history, culture, language (including notation and special vocabulary), and methods of teaching, learning, and assessment.

Problem solving lies at the core of each discipline. In school, instruction tends to focus on one discipline at a time. Outside of school, problems are almost always interdisciplinary. This observation provides one of the arguments to support use of project-based learning in schools. Projects tend to be interdisciplinary and have multiple goals. Some of the goals tend to be much broader than the goals in typical discipline-specific assignments. 

Arguments to Support Use of Project-Based Learning

There is quite a bit of research-based and practitioner-based literature on project-based learning. Arguments to support project-based learning tend to fall into one or more of the following 9 categories:

1.
Learning theories such as constructivism, situated learning, and transfer of learning.

2.
Motivation theory: intrinsic and extrinsic motivation.

3.
Inquiry & discovery-based learning.

4.
Cooperative learning: students learning together. And peer instruction.

5.
Individual & collaborative problem solving.

6.
Problem-based learning.

7.
Multiple forms of assessment. Clearly defined (not hidden) rubrics facilitate self-assessment, peer assessment, assessment by the teacher, and assessment by outside experts.

8.
Interdisciplinary studies and interdisciplinary problem solving.

9.
Portfolio assessment and value of students constructing a portfolio.

Activity 3: In your small groups, discuss what types of arguments and evidence it would take to convince you to make regular use of project-based learning in your teaching.

Project-Based Learning Lesson Planning Table

The following table was designed specifically for use in developing a project-based learning lesson in which Information and Communication Technology (ICT) is a tool readily available for students to use as they do a project. (This situation was illustrated in the Chris Held video.)

	Learning Goal:
Students learn …
	Learning Objectives
	Percentage of time & effort
	Timeline and Milestones
	Assessing the Learning 

	1. subject matter content from the various disciplines related to the project.
	
	
	
	

	2. to do a project and to be a responsible member of a project team.
	
	
	
	

	3. ICT as integral part of subject matter content as well as an interdisciplinary generic tool.
	
	
	
	

	4. to budget resources (including time) and to self assess.
	
	
	
	

	5. to pose and clarify a project,  deal with complex and challenging problems, and use "higher-order" thinking.
	
	
	
	

	6. to transfer their past learning over time, distance, and environments.
	
	
	
	

	7. to learn to learn; to learn to help others learn; to learn to give and receive constructive feedback.
	
	
	
	

	8. to learn the “revise, revise, revise aspects of crating a product, presentation, or performance.
	
	
	
	

	9. other important knowledge and skills (please specify).
	
	
	
	


Assessment and Rubrics

Assessment refers to assignments, tasks, and tests that provide information to be used by the teacher, students, and others. Assessment process should be valid, reliable, fair, and authentic. Evaluation refers to judgments based on assessment information.

In a typical project-based learning environment, each team of students (and indeed, each student) is doing something different. Thus, it makes no sense to use a traditional “test” as an assessment instrument. But, as in all instructional settings, the teacher should think carefully about formative evaluation, summative evaluation, and long-term residual effect evaluation. 

There may be many people involved in assessment student work in a project. For example, there may be self-assessment, peer assessment, assessment by instructor, and assessment by others such as outside experts. Some important assessment ideas include:

•
Students help develop assessment criteria.

•
Students learn to self-assess.

•
Students learn to assess fellow students.

•
Multiple methods of assessment.

•
Assessment is "authentic." See the Jon Muller reference. 

A well-done rubric is useful to both the teacher and to the students. It helps the students understand what they need to learn and understand what they need to do. One of the ideas in rubric construction is to involve students in the construction of the rubric. This helps them better understand what is being expected of them and contributes to intrinsic motivation.

The following is a general-purpose rubric for assessing student use of Information and Communication Technology  (ICT). In this rubric, the term “technology” means ICT.

Level 1—Emergent Technology User

•
Selected technology tools to assist in creating the desired product that were inappropriate for the task or student is not able to operate tool.

•
Technology was used but not to benefit the creation of a quality product.

•
Technology tools was tried by the student, but the required product could not be produced.

•
Was unable to resolve most technological obstacles relating to the project.

•
Ethical and professional behavior was not shown or was inappropriately shown through lack of citations, copyright adherence, and ethics.

Level 2—Limited Technology User

•
Selected lesser effective tools from what is available to create the desired product.

•
Technology was used to address the tasks but few of the capabilities of the technologies were used to create the product.

•
Technology tools are used and set up appropriately, but only with major outside assistance.

•
Was able to solve only elementary technological obstacles.

•
Ethical and professional behavior was occasionally shown through appropriate citations, copyright adherence, and ethics.

Level 3—Developing Technology User

•
Selected appropriate tools from what was available to create the desired product, but only with outside assistance.

•
Technologies were used but assistance was needed for the basic capabilities of the technology to create product.

•
Technology tools were set up and used appropriately but required some outside assistance.

•
Was able to solve most basic obstacles associated with the project.

•
Ethical and professional behavior was generally shown through appropriate citations, copyright adherence, and ethics.

Level 4—Capable Technology User

•
Selected adequate tools from what was available and appropriate for creating the desired product.

•
Technology was used in an appropriate way and applied the basic capabilities of the technology to create the product.

•
Technology tools were set up correctly and used appropriately with minor assistance.

•
Was able to solve some of the technology related problems associated with the project.

•
Ethical and professional behavior was shown through appropriate citations, copyright adherence, and ethics.

Level 5—Strong Technology User

•
Selected quality tools from what was available that was appropriate to create quality a product.

•
Technology was used in appropriate ways and applied many of the features to create a quality product.

•
Technology tools were set up correctly and used appropriately without assistance following established guidelines.

•
Solved most technology related problems associated with the project.

•
Ethical and professional behavior was shown through appropriate citations in proper form, copyright adherence, and ethics.

Level 6—Exceptional Technology User

•
Selected the most appropriate tools from what was available, to create high quality products.

•
Technology was used in an innovative way to create higher quality product than assignment anticipated.

•
Technology tools were not only set up correctly and used appropriately but often suggestions are provided for improvement in the procedures.

•
Solved all technology related problems associated with the project.

•
Ethical and professional behavior was shown through appropriate citations in proper form, copyright adherence, and ethics.

Activity 4: Closure and final questions.
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