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+ 

How do I transition to 
project-based learning to 
engage my students in 
rigorous, authentic, and 
relevant challenges? 
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+ Problem-Based Learning (PrBL) 
vs 

Project Based Learning (PBL) 
Problem-Based Learning Project-Based Learning 

Standards-based 
Solutions should allow for multiple strategies 

Specific task or problem Open-ended Driving 
Question 

Focus on process vs. 
product 

Focus on product AND 
process 

1-3 days long 2 weeks or longer 

Students may work in pairs Students work in teams and 
relationships with community are 
developed 

Problem solving skills 21st Century skills 

+ 
What is PBL? 

Learners go through a systematic 
teaching method that engages them 
in learning knowledge and skills 
through an extended inquiry process 
structured around complex, authentic 
questions and carefully designed 
products and tasks. 

 

Markham, T., Larmer, J., & Ravitz, J. (2003). Project-based learning 
handbook: A guide to standards-focused project based learning, 2nd edition. 
Novato, CA: Buck Institute for Education. Pg. 4 
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+ 

1.  Professional culture of trust, respect, and responsibility 
2.  Focus on 21st Century Skills as well as content standards 
3.  Implementing student-centered instruction to increase relevance 

and rigor 
4.  Curriculum designed to connect learning to other subject areas  
5.  Infusion of technology as a tool for communicating, collaborating 

and learning 
6.  Partnerships with community, higher education, and business 

Core Principles and Practices of PBL 

Doing Projects vs. PBL   
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+ 
Entry Event 

The entry event should accomplish 5 things: 

1.  Hook the students 
2.  Give students their role 
3.  Lay out project or problem to be completed or solved 
4.  Give clues for the students to research and ask 

questions about (NTKs) 
5.  Align with the project rubric 

 

+ 
Rubric 

■  Holistic rubric  
■  Consists of several criteria (rows) with creative 

title (columns) 
■  Include 1-2 21st century skill to assess and teach 
■  Language in rubric is objective and clear 
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+ 
Where are the key PBL tools in 
the Problem Solving Process? 
 STEPS TOOLS 

Phase 1: Define the 
Problem 

Entry Event, Knows & Need-to-Knows, Driving 
Question, Group Contracts 

Phase 2: Solution Criteria 
 

Standards, Rubric 
Phase 3: Solution 
Research 
 

Phase 4: Select a Solution  Protocols for feedback on ideas, evaluation 
and decision-making tools, rubric 

Phase 5: Implement and 
Run Solution Final products 

Phase 6: Reflect on 
Solution 

Self-assessment, summative assessments, 
class reflection 

Community Partner, appropriate activities and 
content scaffolding, 21st century skill 
scaffolding, proposals 

+ 
I’m Hair to 
Help: A Unit 
on 
Philanthropy  
and Linear 
Equations 
 
Julie Evans 
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+ 
Driving Question 

As philanthropists, how can we determine the 
amount of time necessary to grow our hair 
long enough to donate it to Locks of Love? 

+ 
Entry Event 

■  Guest Speaker 

Someone who has benefited from Locks of 
Love 
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+ 
Standards Addressed 

■  Interpreting Functions (HSF.IF) 

■  Building Functions (HSF.BF) 

■  Linear, Quadratic and Exponential Models 
(HSF.LE) 

■  Some number, algebra, and statistics 
standards and some mathematical 
practices are also addressed. 

+ 
Mathematical Practices 
Addressed 

■  MP1: Make sense of problems and persevere in solving 
them. Students worked on this challenge for an extended 
period of time. 

■  MP3: Construct viable arguments and critique the reasoning 
of others. Preparing a team presentation to share their 
findings with their classmates and answer their questions. 

■   MP4: Model with mathematics. Created a linear model to 
represent the 

■  situation and mathematically articulating several possible 
scenarios. 
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+ 
Rubric 

+ 
Sample Product 
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+ 
Sample Product Continued 

+ 
21st Century Workplace Skills 

■  Collaboration and decision-making 
■   Learning and applying social skills to navigate group 

interactions 
■   Using technology for learning and communicating 
■  Investigating dilemmas using problem solving and critical 

thinking skills 
■   Using communication skills to present information generated 

through investigation, research, and reasoning 
■  Developing an understanding of and empathy for another 

(ethics) 
■  Working together to take action regarding a social dilemma 

(civic responsibility) 



4/27/18 

10 

+ 

Reflection 
from Julie 
Evans 

+ 

As sustainability scientists, how do 
we use the properties of conic 
sections to serve hot soup 

outside on a winter day with no 
electricity or heat source other than 
the sun? 

Solar 
Cooking 
with 
Conics 
 
Jacob 
Goodman 
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+ 
Standards Addressed 
Common Core Standards 
■  HSG.GPE.A.1: Derive the equation of a circle of given center and radius 

using the Pythagorean theorem; complete the square to find the center and 
radius of a circle given by an equation. 

■  HSG.GPE.A.2: Derive the equation of a parabola given a focus and directrix. 
■  HSG.GPE.A.3: Derive the equations of ellipses and hyperbolas given the 

foci, using the fact that the sum or difference of the distances from the foci is 
constant. 

■  HSG.GMD.B.4: Visualizing relationships between two dimensional and 
three-dimensional (3-D) objects). 

■  HSG.MG.A.1 and HSG.MG.A.3: Applying geometric concepts in modeling 
situations.  

■  HSA.SSE.B.3: Writing expressions in equivalent forms to solve problems.  
■  HSF.IF.B.4: Interpreting functions that arise in applications in terms of the 

context. 
■  HSF.IF.C: Analyzing functions using different representations. 

+ 
Standards Addressed 

Standards for Math Practice 

■ Make sense of problems and persevere in solving them. 

■ Reason abstractly and quantitatively.  

■ Use appropriate tools strategically. 

■ Look for and express regularity in repeated reasoning. 
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+ 
Focused Lessons 

▪  Day 1 & 2: Launching the Project  

▪  Day 5: Headlamp 

▪  Day 7: United Nations Article 

▪  Day 15: Celebration 

+ 
21st Century Skills 

▪  Written Communication 

▪  Oral Communication 

▪  Collaboration 

▪  Critical Thinking 

▪  Work Ethic 

▪  Striving for Accuracy and Precision (Habit of Mind) 

▪  Creating, Imagining, and Innovating (Habit of Mind) 
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STANDARDS AND PRACTICES 
•  Problem-Based Learning within PBL (Challenge 

Packet) 

 
 
 
 
 
 
 
 

 
(Breadcrumbs) 

 
 
 
 

STANDARDS AND PRACTICES 
•  Scaffolding with GeoGebra 
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AT THE SAME TIME, KIDS ARE… 

+ 
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+ 

+ 
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+ 

Video of  
Jacob 
Goodman 

+ PBL Support 
Group 
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+ 
PBL Group Support  

1. Take turns sharing with your group 
one or more challenges you are facing 
to transition into PBL 

2. Group members brainstorm to come 
up with ideas to help you make that 
transition.  

3. One person will report out what was 
discussed.  

Movies with Math 

Choose a movie that you identify with. 

Go to the area of the room  

with that letter: A-E. 
 

Consider switching if you see a group 
appears to be too large.  

A

B C D E 

F 



4/27/18 

19 

+ 
PBL Group Support  

1. Take turns sharing with your group 
one or more challenges you are facing 
to transition into PBL 

2. Group members brainstorm to come 
up with ideas to help you make that 
transition.  

3. One person will report out what was 
discussed.  

+ 
What are the Next 
Steps?  
■ Try to design and implement PBL with 
three R’s in mind: 
■  Rigor 
■  Relevance 
■  Relationships  
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+ 
Rigor 

■  Driving Question is Derived from specific content 
standards (national, state, or school district) 

■  Demands depth and breadth of specific knowledge 
of central concepts 

■  Students develop new habits of mind (e.g., posing 
problems, persistence, precision of language) 

+ 
Relevance 

 

■  The problem or question has meaning for the 
students 

■  Adults in the real world are likely to tackle the 
problem addressed by the project 

■  There is an external audience for students work 
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+ 
Relationships 

Recognizing that quality work results when students 
work effectively with their own assets, with their peers, 
and with adults who have expertise on the topic 
related to the problem.  

■  Working with one’s self – realization of one’s assets 

■  Working with peers – effective teaming 

■  Working with others – subject matter experts 

+ 
The Six A’s 

1.  Authenticity 

2.  Academic Rigor 

3.  Applied Learning 

4.  Active Exploration 

5.  Adult Connections 

6.  Assessment Practices 
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+ The Six A’s 

1.  Authenticity 

◆  Adults are likely to tackle the “real world” problem  
◆  Problem/question has meaning to the students 

2.  Academic Rigor 

◆  Project demands breadth and depth of knowledge of 
concepts 

◆  Students develop new habits of mind   
3.  Applied Learning 

◆  Students apply new knowledge to a real, complex problem 

◆  Students use multiple high-performance work organization 
skills 

◆  Students formally use self-management skills 

+ The Six A’s 

4.  Active Exploration 

◆  Students do field-based activities 

◆  Students gather info from various primary sources, use 
various methods 

5.  Adult Connections 

◆  Students have multiple contacts and interactions with 
experts 

6.  Assessment Practices 

◆  Variety of assessments used to monitor progress 

◆  Frequent and timely feedback given 

◆  Final product culminates in front of audience 
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+ 
RRR & the Six As 

Rigor 
Related to three of the Six As (Academic Rigor, 
Applied Learning, Assessment) 
 

Relevance 
Related to three of the Six As (Authenticity, Applied 
Learning, Active Exploration) 
 

Relationships 
Related to two of the Six As (Active Exploration, Adult 
Connections) 
 

+ NCTM Author Talk Webinar 
 

 
 
 
 
 
https://www.nctm.org/webinars/authortalks/  
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Additional Resources 

www.edutopia.org 

www.mathalicious.com 

+ Additional Resources 

magnifylearningin.org 

hightechhigh.org/projects 
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+ 

www.bie.org 

archive.pbl-online.org 

Additional Resources 

+ Questions? 
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+ 

CONTACTS 
Enrique Galindo egalindo@indiana.edu 
Jean Lee jslee@uindy.edu 


