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Challenge-Based Learning in Practice
Challenge-based learning builds on the practice of problem-based learning, in which students work on 

real-world problems in collaborative teams, but with key distinctions that add a great deal of relevancy for 

students. At the center of challenge-based learning is a call to action that inherently requires students to 

make something happen. They are compelled to research their topic, brainstorm strategies and solutions 

that are both credible and realistic in light of time and resources, and then develop and execute one 

of those solutions that addresses the challenge in ways both they themselves and others can see and 

measure. The concept is detailed in a white paper produced by Apple, Inc.:

Challenge-based learning is a collaborative learning experience in which teachers and students 

work together to learn about compelling issues, propose solutions to real problems, and take 

action. The approach asks students to reflect on their learning and the impact of their actions, 

and publish their solutions to a worldwide audience.20

While the potential benefits of challenge-based learning present a persuasive case for its use, the details of 

implementation and the actual effects on student learning, teacher planning, and curriculum integration 

had not been tested and thus were largely unknown. In the fall of 2008, Apple, Inc. decided to put challenge-

base learning to the test, in a pilot study that could not only inform practice, but also be replicable across 

a wide variety of school settings. Six schools from across the country, all schools with one-to-one laptop 

initiatives in place, were chosen to participate.

20	 http://images.apple.com/education/docs/teachers/Apple-ChallengedBasedLearning.pdf
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Located in Manor, Texas, Manor New Technology High is a public high school 
that opened in fall 2007 with 160 ninth- and tenth-graders, expanding to 250 
students in grades 9-12 in the 2008-09 school year.

Manor is considered part of the Austin-Round Rock metropolitan area. The 
small community school focuses on collaborative, problem-based learning. 
The student body is primarily multi-ethic, with 44% considered low socio-
economic.  http://www.manorisd.net/newtech/

Big Idea	 Sustainability of Food
Question	 What are the effects of your food consumption?
Challenge	 Inspire positive change in food consumption choices

The 37 students and five teachers involved spent one week researching 
how food is produced, the impact of production and distribution on 
the environment, how different foods contribute to or detract from a 
person’s health, and how to make appropriate food choices. They created 
a Mythbusters-like video to explain what they learned and to encourage 
healthy choices.

School Snaphots
Manor New Technology High

Mooresville High School, located in Mooresville, North Carolina, enrolls 1,400 
students in grades 9-12. The student body is fairly homogeneous, with about 
78% identifying themselves as white, non-Hispanic.

Located about 25 miles north of Charlotte, Mooresville has a population of 
about 20,000, and is the home to the corporate headquarters of Lowe’s Home 
Improvement Warehouse. It is perhaps best known as the home of many 
NASCAR racing teams, which have earned the city the nickname “Race City 
USA.”  http://www.mcsc.k12.in.us/mhs/

Big Idea	 War
Question	 What is war and how does it affect society?
Challenge	 Using WWI as a reference point, tell the story of war and 

its impact on society.

The 49 students who participated in this project researched World War I 
and created a multimedia website, including movies and podcasts, to tell 
the story of war. The site includes a Webquest to help visitors learn more 
on their own as they complete activities designed by the students. The 
students also created a video to promote the website. The site can be 
found at http://www5.mgsd.k12.nc.us/staffsites/worldwarone

Mooresville Graded Schools

Moreau Catholic High School in Hayward, California is a Holy Cross college 
preparatory high school serving 1,030 students in grades 9-12.

Located in Alameda County, the school is primarily multi-ethnic, with 52% 
of the student body identifying themselves as Asian or Pacific islander.  
http://www.moreaucatholic.org

Big Idea	 Sustainability of Resources
Question	 What is Moreau’s paper footprint?
Challenge	 Reduce Moreau’s paper footprint, reduce waste, and save 

paper

Each of the three participating classes (64 students total) researched 
the question and prepared presentations for administration and staff to 
propose ways to reduce the school’s paper footprint. One group created a 
recycling awareness video, and another created a rap video to encourage 
the school community to use less paper.

Moreau Catholic

O’Neill Junior-Senior High School in rural O’Neill, Nebraska enrolls 400 students 
in grades 7-12. The school serves a community of about 4,000 people, and 
is essentially homogenous in makeup, with 94% of students identifying 
themselves as white, Non-Hispanic.
http://www.oneillschools.org/

Big Idea	 Apathy
Question	 What is apathy and how does it affect our school 

community?
Challenge	 Transform apathy into engagement in our school 

community

Students worked in small groups to identify issues in the school 
community that students, staff, or others were apathetic towards; 
developed a plan for increasing engagement in their chosen issue; and 
created a video to explain the issue and propose their plan. For example, 
one group chose to focus on student apathy towards grades. Other 
groups identified apathetic attitudes towards animal abuse, caring for 
school-issued laptops, doing homework, school spirit, and other issues 
and created proposals to address those. The project website is at http://
oneillcbl.ning.com/

O’Neill Junior-Senior High School

Pratt High School, located in rural Pratt, Kansas (Pratt USD 382) serves 450 
students in grades 9-12. The school serves a community of about 7,000 
people, and is essentially homogenous in makeup, with 86% of students 
identifying themselves as white, Non-Hispanic.
http://www.usd382.com/vnews/display.v

Big Idea	 Sustainability of Energy / Group Identity
Question	 How would the use of alternative energy sources impact 

my life? / Who am I and what do I want to be?
Challenge	 Make Pratt High School more energy efficient / Design 

your Dream Team for success

Two teachers and 96 students participated in the pilot, with each teacher’s 
students choosing a different big idea, essential question and challenge. 
Students in the English class created an introductory video describing the 
big idea and the challenge they took on; working in small groups, they 
researched the essential questions and proposed solutions.

Pratt High School

Punahou School, located in Honolulu, Hawaii, is a private coeducational 
college preparatory day school serving 3,750 students in grades kindergarten 
through 12, divided into the Junior School (kindergarten through grade 
8) and the Academy (grades 9 through 12). Known as the high school 
attended by President Obama, Punahou enjoys an excellent reputation.  
http://www.punahou.edu

Big Idea	 Cultural Identity
Question	 What is cultural identity and how does it define me?
Challenge	 Create a way to increase cross-cultural connections at 

Punahou.

Five teachers and 52 students participated, and the students explored 
the ways that cultural is understood and projected. One group chose 
to share favorite ethnic foods in a video, describing why the food was 
important in the cultural tradition and even showing how to prepare 
it; another group’s video included a cultural map of the school campus 
indicating where different groups of students spend their time. A third 
group examined the kinds of activities and behaviors that show cultural 
ties between people.

Punahou School
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Twenty-nine teachers and seven professional staff, and 321 students 

agreed to help conduct the first major test of challenge-based learning 

and for their experiences to be exhaustively chronicled and researched. 

The students, primarily 9th and 10th graders, were chosen based on 

the desire to represent not only a variety of urban, suburban, and rural 

settings, but also private, public, and magnet schools, richly diverse 

schools and relatively homogeneous schools, and both affluent and 

low socio-economic status schools.

Seventeen disciplines were represented among the teachers, 

who universally expressed excitement about the opportunity 

to put these new ideas into practice. Students were excited, as 

well, both for the chance to do something related to a genuine 

issue, but also to be part of educational innovation at work.

To prepare for the pilot, the teachers and staff attended a two-

day workshop at Apple’s headquarters in Cupertino, where 

working in school-based teams, they selected one or more “big 

ideas” as the focus of the projects that would take place on their 

campuses,21 identified a local challenge related to those “big ideas,” 

and planned how the projects would play out at their schools. 

Each teacher was interviewed individually at the meeting to record his or her 

initial feelings about the project. Teachers expressed apprehension, excitement, 

and enthusiasm at the thought of working with their students on a project as 

open-ended as a challenge-based learning project is. They recognized that the 

projects would be challenging to lead, but felt that they would be effective and 

that the students would find both the challenges and the process engaging.

Once the working groups returned to campus, the project moved very quickly. 

Two schools, Manor New Technology High and Punahou High School, elected to 

implement their challenges in just five days. Moreau Catholic spread their work over two weeks, allocating 

every other day to the effort. The remaining three schools chose a three-week window. 

Comparative Race/Ethnicity

Category	 All US	 Project Schools

White	 63.5%	 54.8%
Black	 15.7%	 5.2%
Hispanic	 14.9%	 8%
Asian/Pacific Islander	 4.7%	 17.9%
American Indian/Alaska Native	 1.2%	 1%
Multi-Ethnic		  11.4%
Unreported		  1.7%
	 100%	 100%
US categories and local and national data from National Center for Edu-
cation Statistics (NCES) http://nces.ed.gov/programs/digest/d07/tables/
dt07_097.asp

Numbers of Students, Teachers, and Professional Staff 
in Project, by School

School	 Students	 Teachers	 Professional Staff

Manor New Tech High	 37	 4	 1
Mooresville Graded Schools	 48	 1	 2
Moreau Catholic	 51	 4	 1
O’Neill Public Schools	 40	 3	 1
Pratt USD 382	 93	 2	 1
Punahou High School	 52	 5	 1
	 321	 29	 7

9th Grade
250 Students

10th Grade
56 Students

Grade Breakdown of  
Participating Students

11th Grade
14 Students

12th Grade
1 Student

21	 The big idea was meant to be a concept with far-reaching significance that impacts humanity. The essential questions created a more specific 
focus for the big idea and guided the students toward one aspect of the larger concept. The challenge brought the big idea and essential 
question home with a local call to action. The big ideas, essential questions, and challenges tackled in the pilot projects were all identified by 
the teachers during the December planning meeting
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The first task was for the teachers to explain the process to their students and present the big idea, the 

essential question, and the challenge. The students’ task was to define guiding questions — smaller pieces 

of the essential question that could be researched to increase their understanding of the big idea — and 

brainstorm solutions to the challenge, finally choosing one to plan and implement locally. Each group was 

to create a video or a website describing the results of their research and promoting their solution to the 

challenge. While not every group produced the same level of quality, it was clear that across the board, the 

students gave much of themselves to the work, and some of the materials are extraordinary.22

The journals — in both written and video form — describe the experience from the 

point of view of the teachers, students, administrators, and staff at points throughout 

the process as they were immersed in the project. All in all, students submitted more 

than 1200 written journal entries. Dozens of hours of teacher interviews were captured, 

along with pre- and post-data on the impressions of all participants in the project, and 

of course all the effort produced a rich treasure trove of student-produced content 

related to their projects. 

Collectively, these materials richly describe the six unique approaches taken at each of the pilot schools, 

with frank clarity about using challenge-based learning, which participants found at times daunting, at 

times puzzling, but always challenging and engaging. 

These interviews, journal entries and other materials produced as part of the six implementations, comprised 

the primary research materials used in this study.23 Data was captured on virtually every aspect of the 

process, with perspectives representing 

faculty, support staff, administration, and of 

course, students.

Subject Disciplines Represented
Asian History	 History
Biology	 Mathematics
Chemistry	 Multimedia
Computer Animation	 Physical Science
Graphic Design	 Social Studies
Earth Science	 Study Skills
Engineering	 Theatre
English	 World Studies
Health & Physical Ed

22	 To see the student-produced materials, see the Challenge-Based Learning website, at http://www.challengebasedlearning.org

23	 The primary qualitative analysis techniques employed were cross-case analysis and clustering. For an excellent discussion of these and other 
qualitative analysis techniques, see Miles and Huberman (1994).

I think this project will require a different kind of thinking than we normally do in school. It will 

require everyone collaborating and coming up with ideas as a group, rather than individually… 

No matter what, I will be able to make a difference and have an impact on the outcome. 

—10th grade student, Punahou School

I think it’s going to be scary, and I think it’s going to take people out of their 

comfort zone. I think that’s going to be important, because too often we get stuck 

in that rut. My brain keeps racing about all the different ways that I could use it in 

different classes. I’m ready to go back and do this in every one of my classes.

— Teacher, Pratt High School
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Overall Outcomes
By any measure, the data are clear. Both teachers and students found challenge-based learning effective 

and engaging. Fully 97% of the 321 students involved found the experience worthwhile. More so, when 

the data are disaggregated by teacher, 73% of the faculty were able to engage every single student in their 

classes; the data for those classes shows student satisfaction rates of a remarkable 100%. 

Teachers unequivocally also rated the experience as positive, 

with every one of the 29 pilot faculty reporting that work of 

the students exceeded their expectations. All but one faculty 

member reported that the kids embraced the topic eagerly and 

worked well together and almost three-quarters noted positive 

changes in student attitude and behaviors.

Students self-reported that they were learning and refining skills 

that closely matched those identified by the Partnership for 21st 

Century Skills,24 even though they were never shown that listing. 

All but three of the critical skills identified by that group were 

reported as part of their own learning by the students.

24	 For the complete list of these skills, see http://www.21stcenturyskills.org/

Major Outcomes of the Pilot

✓	Both teachers and students overwhelmingly found challenge-
based learning effective and engaging

✓	100% of teachers reported that student work exceeded their 
expectations

✓	97% of teachers felt students learned more than expected, and 
in some cases much more

✓	Students self reported learning skills that aligned remarkably 
with the 21st Century Skills

✓	80% of students reported that they felt they and their project 
had made a difference

✓	There was no apparent relationship between the total time al-
lotted to the project and the quality of or presence of final prod-
ucts.

✓	The number of students reporting the experience as poor 
dropped by more than half from the first week of the pilot to 
the end. Most of the poor ratings were isolated to just a handful 
of teachers, with half of the final 3.4% rating attributable to just 
two teachers.

✓	Projects which the students felt were highly relevant were most 
likely to have high quality final products. The two least relevant 
challenges were not completed by the students.
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Initially unsure their efforts would matter, by the end of 

their respective projects 80% of participating students 

reported that they had made a difference in their schools 

or communities by addressing their challenge. Students 

strongly endorsed challenge-based learning, with four out of 

five saying they would definitely recommend the approach 

to other students.

One of the key concerns of teachers in the pre-project 

interviews was how they would ensure that students 

mastered the required material for their classes. By the end 

of the projects, teachers (with just one exception) felt that 

by and large, students learned more than they expected 

— in some cases much more. Several commented that 

students really engaged with the content and worked very 

hard — harder, in fact, than expected, and showed good 

critical thinking and collaboration skills. Both teachers and 

students reported that the kids learned things that mattered 

to them. Global and community engagement was also 

broadly perceived to be an outcome, even when its presence was ostensibly unrelated to the content of 

the class.

The end results of the seven challenge-based projects exhibited a range of quality and depth, and the 

researchers spent some time analyzing why some projects went so much farther than others. Given 

the concerns expressed by teachers about time and scheduling, the expectation was that schools who 

devoted less class time to the effort would see end products of lesser depth or quality, but that was not the 

case. Schools used a variety of time frames in structuring their projects. Two chose a five-day model, one 

an every-other-day model that ran two weeks, and three devoted an entire 

three-week period to the projects. 

None of the difference in outcomes or quality of student work, however, could 

be attributed to time allotted or scheduling. One of the one-week schools 

had several of the most creative projects; one of the three-week schools was 

not able to complete their final projects. 

Student-reported skill development mapped to 21st Century Skills

	 Skill development reported by CBL
21st Century Skills	 students in three or more projects

Core Subjects	 Yes
21st Century Content

Global awareness	 Yes
Financial, economic, and entrepreneurial literacy	 —
Civic literacy	 Yes
Health and wellness awareness	 Yes, in one project

Learning and Thinking Skills
Critical Thinking and Problem Solving Skills	 Yes
Communication Skills	 Yes
Creativity and Innovation Skills	 Yes
Collaboration Skills	 Yes
Information and Media Literacy Skills	 Yes
Contextual Learning Skills	 Yes

Life Skills
Leadership	 Yes
Ethics	 —
Accountability	 —
Adaptability	 Yes
Personal Productivity	 Yes
Personal Responsibility	 Yes
People Skills	 Yes
Self Direction	 Yes
Social Responsibility	 Yes

Source: Partnership for 21st Century Skills http://www.21stcenturyskills.org/

Personally, I got quite a bit out of this project. 

I feel like our team’s work really helped to get 

kids thinking about their grades, and when 

our solution is implemented, I believe it will 

be very successful! 

—9th grade student, O’Neill Junior-Senior High School
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Furthermore, no relationship could be found between concerns about time and the length of time allowed 

for the project. Whatever the time allotted, it appears that challenge-based learning creates a wish that 

more time could be spent on it. While time concerns were common among teachers, they were more 

strongly expressed by students in classes where some students reported a poor experience. Generally, 

as would be expected, time concerns loomed larger in the earlier phases of the project and faded as the 

project neared completion.

What appeared to be the most critical factors related to quality and depth of the final outcomes were first 

the degree to which the students felt the work was meaningful and could actually make an impact on 

the challenge. This dynamic appeared to energize the students to devote considerable extra effort to the 

outcome. The second factor that emerged from the analysis was how the available time was used. Students 

seemed to flounder when too much of the allotted time was devoted to “big picture” brainstorming, and 

they then found themselves running out of whatever time they had, with the result either being a simply 

“doable” solution that was not perceived as terribly worthwhile or impactful, or one so large it could not 

be completed. 

Because of the hope that challenge-based learning 

could reliably engage highly at-risk students in 

learning during the critical 9th grade transition 

into high school, a good amount of time 

was spent in understanding why 

challenge-based learning did not 

engage the 23 students who 

initially rated the experience 

as less than positive, and 

the 11 that rated it poorly 

upon completion. Upon 

close inspection, it was clear that all of 

the poor ratings were isolated to just one quarter of the teachers, with half 

of the ratings attributable to just two teachers. A notable finding, attributed to the engaging 
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25	 That figure is equivalent to 3.4% of students. More than 75% of the teachers saw positive ratings of 100%.

nature of the approach, was that the group of disaffected 

students was reduced by half over the course of the pilot 

to just 3.4%.

When the specifics related to the two classes that accounted 

for most of the poor ratings were examined, it was found that 

one of the teachers had had a bumpy start with her class, 

but that by the middle of the second week, the class was 

back on track. By the end of the project, all of that teacher’s 

students had ranked the overall experience as positive. In 

the other case, the students’ satisfaction ratings worsened 

slightly over the course of the work, before improving 

significantly by the end of the project. 

In both cases, the conclusion drawn was that a greater degree 

of prior understanding of the challenges and the process on 

the part of prospective teachers would likely increase the 

likelihood of things running more smoothly. There were no 

obvious patterns among the other poor ratings, and over 

all, just 11 students in seven classes ultimately ranked the 

experience as less than positive.25



	 18	 Challenge-Based Learning  |  An Approach for Our Time

The Student Experience
To capture the student experience, the students themselves were asked to submit journal entries in 

response to specific questions at five points in the project, and more than 1200 entries were collected and 

analyzed. Additionally, most schools also interviewed students about their projects. A video team was sent 

to four schools to capture on-the-ground video as the project unfolded, and of course, the final projects 

detail quite a bit of the student experience as well.

From the very start, students were excited about being involved in a national pilot of this scope. Because 

they knew they were being studied, the Hawthorne Effect26 cannot be discounted. The allure of being 

videotaped, with their activities regularly chronicled and knowing that there was an audience beyond the 

classroom and even their community cannot be discounted as a motivator. Many spoke explicitly about 

their hopes that the pilot project itself would lead to changes in schools. 

I think that schools today need to change … if teachers would focus on more than one teaching 

styles then less people would drop out and everyone would get better grades. And I think that it 

will help us prepare for the real world. In school things are different, they give us papers and we 

fill in the blanks. We never problem solve. I also hope that we can maybe change the way the 

rooms set up, because as small of a thing as it is, it affects us. A lot of people give up just walking 

in the door and seeing the rows of desks. 

9th grade student, Pratt High School

26	 The Hawthorne Effect is a term coined by Henry Landsberger in his 1958 book that looked at the results of several landmark studies of 
industrial management at the Hawthorne Works factory between 1928-34. The term refers to a measureable effect caused by the act of 
observation that in and of itself has been shown to cause statistically significant improvements in outcomes. See Landsberger, H. (1958). 
Hawthorne Revisited, Ithaca, New York: Cornell University Press.
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Whenever possible, both teachers and researchers 

worked to minimize the impact of observation 

and to keep students focused on their own 

outcomes. 

When asked to speak specifically about their 

own parts of the effort, students mentioned the 

prospect of doing something new, including 

working in teams, collaborating with other 

students, working with their computers, and 

learning on their own. Similar number of students 

felt that the idea of working on a challenge-

based project, learning about their topic, doing 

research, and coming up with a solution was stimulating. 

A significant number anticipated enjoying the real-

world aspects of problem solving, making a difference, 

thinking creatively, and teaching their peers.

Student Outcomes.  One of the key attributes of a successful challenge-based learning project is the 

sense that the work is real, that it will make a difference. As the pilot projects got underway, nearly 86% 

of students felt they would be able to or possibly could make a difference in their community as a result 

of working on this project; by the end of the effort, 80% were certain it did, and 

another 10% thought it could. In the analysis, a clear relationship was found between 

those classes in which students felt that their ideas could make an impact and the 

successful completion of their final deliverables.

As noted in the overall outcomes, a two-thirds majority looked forward to learning 

new skills or information, citing technical, critical thinking, communication, research, 

leadership, and presentation skills among those they expected to improve, all skills 

noted as critical by the Partnership for 21st Century Skills.27 Nearly a third anticipated 

personal growth in areas like confidence, personal fulfillment from making a 

difference, learning about themselves, and cultivating a sense of accomplishment.

27	 Partnership for 21st Century Skills. (2009) http://www.21stcenturyskills.org/

The Student Experience: Pre and post impressions

New kinds of 
work/learningLearning

about
the topic

Tackling big 
ideas/goals

Worries/
negatives

Not looking 
forward to it

Other
positives

Looking forward to doing …

Learning
about

the topic

Completing 
the project

Learning
new skills

Making a 
difference

Nothing

Personal 
growth

Key things accomplished …

Figures sum to more than 100 due to multiple responses.  Stu-
dents were very positive both going into the effort and after, 
with only 3.7% reporting a less than positive experience.

The Student Experience:  
Do you think you can/did 
make a difference?

	 Pre-Project	 Post-Project

Yes
Yes

No
No

Maybe/ 
Possibly

Maybe/ 
Possibly

Students were strongly optimistic that they could make a 
difference through their projects, and that feeling increased 
somewhat after the projects were completed.
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I am looking forward to doing research on this subject. I am really 

interested in how much paper is used per year and how many trees 

are being used up. I also am really interested in learning what else 

we can do to help conserve trees. I am also looking forward to being 

documented along the way because then we will be able to see the 

progress we are making. 

9th grade student, Moreau Catholic High School

As the projects unfolded, the students’  first task was to  

identify the guiding questions that would direct 

their research, brainstorming ideas, and planning 

their teamwork. Asked what they felt they had 

accomplished, a majority noted that their teams had 

made progress narrowing down and researching 

their topics; most of these reported learning 

something new. Well over a third named specific 

actions related to the process of challenge-based learning, 

such as framing their guiding questions, brainstorming ideas, planning, or completing a project task. Nearly 

one-fifth felt they had improved corollary skills such as teamwork and facility with technology. 

At the mid-point of each project, students were clearly engaged and excited. Journal entries and videos 

both document that kids were busily researching topics, refining solutions, and beginning to prepare 

media projects and final presentations. 

I love this project. I am learning more than I could have ever expected. Gathering information 

is going very well. I never knew how big of an event World War I was, and I have never heard 

about it. 

9th grade student, Mooresville Graded Schools

This week we made a survey and had people answer some of our questions about grade apathy. 

We also did many interviews of teachers and students, to see if [what] we thought really was 

apathy actually was. Right now we are tying our information together and trying to figure out 

a solution. I think we are going to interview a principal from another Nebraska school where 

they have teams and get “points” for getting good grades and going out for activities. We think 

this could be a good idea in our school. 

9th grade student, O’Neill Junior-Senior-High School

Learning
new skills and 

information

Learning
new skills and 

information

Personal 
growth

Personal 
growth

Other 
outcomes*

Other 
outcomes*

The Student Experience: What you think you 
would/did you get out of the project?

Pre-Project

Post-Project

*eg life lessons, new friends, satisfaction, chance to 
play a leadership role

Overall, student reported outcomes aligned very 
closely with 21st Century Skills.
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Students found group dynamics to be a hurdle; almost a quarter cited group issues as among the 

problems they encountered. The self-directed nature of the project was problematic for some, and about 

a fifth encountered difficulties with researching or preparing the final product. Lack of time and technical 

problems accounted for a few more issues.

When asked how they managed these challenges, it was clear that students were solution-oriented, and 

overcame challenges by applying extra effort or time, working through things in their groups, being 

persistent, and maintaining a positive attitude. 

It was very hard at first because this project was self-directed. My group and I had never 

experienced a self-learning project so it was difficult to know how and where to begin. I didn’t 

like how you weren’t able to ask the teacher for an answer, or how you weren’t able to answer 

the teacher. Instead you had to do both the asking and the answering which was very difficult 

… [but] as we worked through it, it became easier and started to come more naturally. We 

divided up the work so that we could compile everyone’s ideas into one. We also documented 

our work, which helped us to understand what to do next … 

10th grade student, Punahou School

By the final third of their projects, students were deeply involved in the multimedia presentations describing 

their solutions. 

When their projects were completed, students were asked to complete post-project surveys. The vast 

majority of students (96.7%) felt the project turned out positively overall; only eleven students (3.3%) felt it 

went fairly poorly or poorly. Students took away improved skills in teamwork, technology, critical thinking, 

research, communication, and presentation (a third cited these) as well as personal growth and impact on 

their peers and community (a quarter noted gains in these areas). Topic area learning was noted by one in 

five as a positive gain. 

The main accomplishment in the eyes of many students was the presentation they created. A similar 

number noted the learning that occurred as they researched their topics. Improved skills were cited here 

again; a quarter felt a sense of accomplishment in technology, teamwork, communication, and other 

skills that correlated highly with the listing compiled by the Partnership for 21st Century Skills. Significant 

numbers commented that they felt that they had an impact on their peers, school or community.

A key global indicator about the quality of the student experience is the degree to which students would 

recommend the approach to their peers who might be considering such a class. Significantly, four of five 

students said they would definitely recommend a challenge-based learning project to their peers; another 

almost 10% reported that they might, depending on circumstances.28

28	 For more on the student experience, and to hear students talking about their projects in their own voices,  
see http://www.challengebasedlearning.org
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The Teacher Experience
Capturing the experience for teachers was an explicit outcome of the pilot, as it was felt that precisely 

understanding the realities of how challenge-based learning might work in actual schools would be 

critical in helping others decide if the approach was right for them. 

In terms of background, the teachers involved in the project were very typical of the field. The group 

included first year teachers and some with a great depth of experience; the average was 10.1 years in 

the classroom, and seventeen subject areas were represented. While a technically savvy group overall, 

with over two years experience working in a one-to-one laptop environment, there was also a range of 

capability in technical background among the teachers involved.

The teachers were formally interviewed on video at five points during the project, but informal interactions 

also were captured, and researchers spent a good deal of time simply listening as teachers worked through 

the initial planning and throughout the project. All of the teachers were interviewed during the kickoff 

meeting; as the project was underway, each teacher was interviewed at least once. Teachers were asked 

what students were learning and how they were doing; how the project was unfolding; what surprises 

they had encountered so far; and what was working well, and what was not.

One of the things that really struck me … was the challenge-based approach of having a topic, 

asking a question, then asking further questions, refining… the whole process [is reflective of ] 

the scientific method, exactly how you would go about doing the research and writing for a 

paper traditionally … this is a great way to go about doing that. I think it’s going to really affect 

who I am as a teacher.

 Teacher, Punahou School
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Early Impressions.  At the project kickoff 

meeting, every one of the teachers reported 

a palpable excitement about embarking 

into challenge-based learning, expressing 

feelings such as hope, a feeling that it would 

be interesting, rewarding, and engaging, and 

a sense that the project could very well make 

a difference. The teachers also acknowledged 

that it would be a new experience for them 

and for the students. Some indicated that they 

were feeling scared, uneasy, or skeptical about 

how the project would work. A few expressed 

reservations about whether the students would 

be comfortable with the open-ended method 

and the lack of directed activity.

In terms of student reward, I think the project is going to be fantastic. If student engagement is 

the problem … then getting them projects where they get to be active in class is definitely the 

key to the solution. I mean, think about how many hours students spend in a classroom in a 

week, and how many of those hours are spent sitting, physically sitting, just listening? I couldn’t 

sit still and listen for that long. … I think [it’s] going to be great. 

Teacher, Punahou School

The teachers anticipated a variety of obstacles to overcome and the need to work around important 

constraints in order for the project to be successful. Chief among these were a variety of concerns 

about the process of challenge-based learning, which 

was understood post-project to be part of their own 

learning and preparations. The most often mentioned 

constraint was the tight time schedule (noted in 34.6% 

of the responses). Motivating students and getting them 

interested in the project was seen as another potential 

challenge, as was the need to align the project with the 

required curriculum so that they could ensure that the 

required material was covered.

Fun, exciting, new
100%

Exceeded expectations
100%

Kids worked
well together

99.3%

Positive changes
in students

72.8%

Challenging/hard
15.4%

Reservations/
concerns
30.8%

Time or
technical issues

17%

The Teacher Experience: Pre and post impressions

How do you think this project will turn out?

How did the project turn out?

While teachers expressed strong reservations about whether the students were up to CBL, citing con-
cerns about process, group dynamics, technical skills, and mastering the content, every single teacher 
reported that the results exceeded their expectations.  In the end, only time and technical issues re-
mained significant concerns. Figures sum to more than 100 due to multiple responses.

Various process concerns
75%

Time
27.6%

Time/school
schedules
34.6%

The Teacher Experience: Perceived hurdles, pre vs post project

Biggest hurdles would be …

Biggest hurdles were …

Figures sum to more than 100 due to multiple responses.  
Process concerns related to completing components of 
the study (journals, video interviews, etc), reporting re-
quirements, and understanding the key components of 
the CBL process.

Motivating 
the kids
26.9%

Getting thru the 
required material

23.1%

Technology issues
6.7%

Group
issues
6.7%

Various
process 

concerns
13.8%
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You want that creativity… but at the same time, you’re held to the content requirements… 

that’s going to be on your statewide test, by which your school is going to be measured. …

Teacher, Mooresville Graded Schools

Interim Observations.  Fourteen teachers completed interviews during the first phase of their projects, 

another dozen at the midpoints, and the remainder as their projects wound down. Their comments and 

observations reflect the actual experiences they were having in real time as the projects unfolded. 

From the moment the projects began, the teacher comments reflected surprise on a number of levels. 

Teachers noted that students that typically did not engage were diving into project work; students were 

eagerly researching and collecting data, working on their guiding questions, sorting out their teams, and 

getting their arms around the challenge. Most of the teachers 

observed new forms of thinking in their students, including 

learning about themselves, learning to ask good questions, 

becoming more aware of their environment, and struggling not 

to jump directly to solutions. While some occasionally referred 

to the process as chaotic at times, they also all observed that 

something new was happening.

It is the questions that they ask. When they ask a question that I didn’t even think of myself. Or 

when they find a resource or figure out to use a resource that I didn’t even think of. I am having 

these moments where I am like, “man, what a good idea!”

Teacher, Mooresville Graded Schools

I have been amazed at how engaged they are in what they are doing. You don’t very often walk 

into a classroom and see the whole class totally engaged in what they are dong and these kids 

are. Everyone is working on their computer and doing what they are supposed to. 

Teacher, Pratt High School

The Teacher Experience:  Typical surprises expressed

Students who typically did not participate were engaged and involved

Attendance was higher than usual during the project

Students and teachers alike learned a lot of new technology

Students showed noticeably positive changes in attitude and skills

Student changes occurred on dimensions such as taking on leadership roles, pride in work, and 
showing positive feedback and support for other students.
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Once we started talking about the activities aspect of it… once I said, “Looking at the questions 

you came up with, what are some activities you could do that could address some of those 

questions?” that’s when they started really getting into it, and the energy in the room went 

from just like “blllleh” [deflates] to like “wooooo” [sits up very straight and excited] because they 

started thinking about “Okay, what could we do [snaps fingers] to get people out of their cliques 

on the campus? How can we get them interacting in a more direct way outside of their normal 

social, cultural boxes?” And their ideas are really things I never would have thought of, and I’m 

really curious to see if they can pull it off [laughs]! 

Teacher, Punahou School

Asked to comment on what was not working early on, one-fifth said everything was working 

well. Another fifth encountered process issues, such as students trying to jump right to 

the solution or failing to understand the challenge, and the difficulty of guiding 

students without giving out answers. Time constraints were causing some 

strain to others, while a few cited the formation of teams as a trouble 

spot. Other issues were more local, such as a difficult trip to the library 

or student absences, but with very few exceptions, all more at the 

group than the class level, these sorts of concerns disappeared as the 

projects unfolded. 

By the end of the second class, I’m feeling pretty optimistic. 

Teacher, Punahou School

In the middle of the program, twelve more interviews were collected. 

Teachers reported that as students continued to work on their projects, 

they were focusing on refining their guiding questions, conducting 

research and collecting data, designing solutions, and developing their 

multimedia pieces. 

When a student came back from Thanksgiving, and I had said, “See who 

you can contact,” and [this] kid comes back with contact information from a 

professor who teaches in London…Talk about taking this to an international level, 

this girl. I can’t believe she had the guts to do that as a 14-year-old kid. She just 

wanted a good resource, even if it was across the ocean. 

Teacher, Mooresville Graded Schools
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Asked about how the program itself was unfolding, the majority (74.9%) were very positive, noting that the 

project was going “extremely well,” student engagement was high, and things were “taking off.” 

The level of engagement is so much higher. Think of it as an s-curve and there was a lull and 

everyone was confused and not sure what was going on. The it just spiked in terms of what was 

going on, activity levels. Now we are still at the top of that curve and everyone is working hard. 

Teacher, Mooresville Graded Schools

Many teachers (83.3%) expressed surprise at the high levels of student enthusiasm they were seeing; one 

teacher noted that a student who was out sick connected through video chat to take part in class from 

home.

One of the biggest surprises for me was the enthusiasm from one of the particular classes of 

students. They are the ones that have the most trouble academically. They are a class specifically 

for learning study skills. But this particular research, and topic, and brainstorming they seem to 

really be enjoying. So it is bringing out a creative side of them that they might not have been 

aware of. 

Teacher, Moreau Catholic

…[the] kids have made connections with resources in the community, human resources, experts, 

local people that know more about the subject area than us … People in our community are 

seeing what kids care about and what they are doing in the school. I think that is going to be a 

huge byproduct of challenge-based learning. 

Teacher, O’Neill High School

The amount and quality of work being done, and the skills students were developing also came as a 

surprise; many teachers commented on this. In particular, teachers noted that students were mastering 

the technology quickly and rapidly becoming creative with it. By mid-project, over ninety percent of 

the teachers felt that one of the aspects of the project that was going especially well was the students’ 

attitudes and their involvement in the work. The use of technology and community resources was cited 

as a positive factor by a third.

Eleven teachers recorded interviews toward the end of the projects, when students were primarily 

working on their media presentations. Teachers observed that students were still very enthusiastic and 

their solutions looked promising. Students were developing practical skills such as teamwork and time 

management. By this point, the great majority of the teachers (81.9%) felt the projects were unfolding well, 

but time remained an issue throughout the program.
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By the last class, when I was looking around the room, I 

was thrilled, actually, because the students were really 

engrossed, engaged. They were doing the project for the 

sake of doing the project, not because of all of the different 

external motivators that we have in the school. I saw the 

potential of this curriculum model and I saw the potential 

of technology in the classroom. I felt like this was the best 

use of technology I had seen in my classroom. 

Teacher, Punahou School

Teacher Outcomes.  Clearly the teachers felt that challenged-

based learning was an effective strategy. Fully 100% of the 

teachers said that their students exceeded their expectations in terms of quality and quantity of work. 

Nearly all (99.3%) of the teachers noted that the student teams worked well and that students were 

collaborating and learning from each other. A majority (72.8%) also observed positive attitudes and growth 

in the students over the course of the project.

After the projects were completed, respondents felt the project turned out well and was a valuable 

experience that students will remember; they were pleased with the content that was created and 

excited to see what the students came up with. Teachers were stuck as much as the students were with 

the engaging nature of the challenge-based learning process; fully half of the teachers expressed a wish 

for more time to implement the ideas that their students developed. Many singled out the benefits for 

students, including increased motivation, taking ownership of their learning, and directing their own 

activities.

… there was a day when the kids had been out and about in the campus and had interviewed 

some students. They came back and they were all excited and interested, and clearly their 

interest in the project had increased. Then I read some of the journals they had done, and it was 

clear to me that there was some thinking going on in the students that I hadn’t realized. 

Teacher, Punahou School

Serendipitous opportunities were plentiful, although they varied from teacher to teacher, as might be 

expected. One teacher found that the work merged well with her curriculum standards; another picked 

up ideas for future practice from the work her students did. Another appreciated the opportunity to see 

students working in a new environment. 

Challenges, too, varied; while two teachers reported the time crunch as a significant challenge, others 

struggled with managing groups of students working in different directions, or with accepting student 

solutions that took a different tack than expected.

The Teacher Experience:   
Common meaningful outcomes mentioned

Having the chance to work with other teachers

Allowing and encouraging cross-grade-level interactions

Seeing the kids get so excited

Giving students the freedom to come up with their own ideas

Seeing students naturally use math skills from the normal parts of the class

Emulating real world problem solving

Seeing kids learn things they can then teach adults

Seeing kids create a meaningful product about people in their community

Having the chance to be creative

Forming new bonds with kids and other faculty
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… A lot of students struggled to define the challenge… students also, at times, wanted more 

guidance from me… so seeing their frustration, seeing them trying to figure out what they 

ought to be doing at any given point, and then knowing myself that I really had to let them 

work their way through that frustration… it was not easy. 

Teacher, Punahou School

Ultimately for teachers, however, the true measure of success 

cannot be assessed without considering if the learning that 

occurred met the requirements of the required curriculum. 

When asked about students’ mastery of the content, all the 

teachers (100%) felt that students had either mastered the 

content or gained other valuable skills, such as critical thinking, 

collaboration, or global and community engagement. In general, 

students learned more than was expected, and most students 

mastered the content.

The biggest hurdle we ran into was the actual tech skills of our kids. Their skills I thought were 

a little stronger than they were. They use it for a lot of different things but all of the sudden, 

they fell back into their comfort zones [of ] writing a paper or doing a PowerPoint or keynote 

presentation… It was a challenge to push them past their comfort zone.

Teacher, Pratt High School

Some teachers had difficulty adjusting their teaching practice to the challenge-based learning model; 

50% felt that planning and structuring class time, remaining hands-off, and not pushing the students one 

way or another were very challenging. 

The teachers were united in feeling that the most meaningful outcomes related to the student experience. 

All of the respondents noted benefits such as cross-grade interactions, real world problem solving, student 

freedom and excitement, creativity, community involvement, and students teaching their peers and 

adults what they had learned. Additionally, many teachers identified benefits to themselves, in the form of 

opportunities to work with their colleagues and to form new bonds with both students and faculty.

The Teacher Experience:  Top comments related to student 
mastery of content

Students learned more than was expected; most mastered the content

Students really engaged with the content and worked very hard

Students learned things that mattered to them

Students showed good critical thinking and collaboration skills

Global and community engagement was a focus, even when not 
content-specific

Two teachers commented on the need for formal assessment, but generally teachers could see 
the learning taking place.
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The most meaningful outcome was a group of students put together a podcast of the people 

that they looked up to. They used key figures in history, or from a particular sport and then they 

used people who were actually in their everyday lives. And it was really neat to see them speak 

highly of people that you sometimes don’t hear them speaking highly of or that you didn’t even 

know that they thought that way about someone and that they actually look up to this person 

as a role model was just awesome. 

Teacher, Pratt High School

In the final analysis, most teachers had similar responses to the approach as their students. They found it 

fresh, exciting, and new. The learning felt real, meaningful, and authentic to everyone involved. The open-

ended process was challenging at times, because it required critical thinking and action to move forward, 

and there were moments when both teachers and students felt the stress of evaporating time. 

The aspects of the approach that offer the most promise also require careful planning. Teachers found 

that engaging students in learning and asking them to set their own directions within a larger framework 

meant shifting the locus of control, placing everyone in a new context. Understanding and planning for 

that was thought to be key.

As the pilot was finished, the projects put away, and the analysis of the data completed, the overarching 

feeling of everyone involved was that this was by any measure a most successful pilot. Not only was 

challenge-based learning shown to work, and work effectively in populations of some of the most at-risk 

kids in American schools, it was also clear that it can be done more effectively. That is the point upon 

which this report will end — with a look to next steps and continuing efforts.
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Recommendations for Practice
The project team believes very strongly in the efficacy of challenge-based learning and anticipates that other 

schools will want to include it in their curriculum planning. To that end, the following recommendations 

have been drawn from our experiences — and those of the teachers and students who participated in the 

pilot — and are presented here to assist in the planning process.

Prepare teachers by introducing them to challenge-based learning in a retreat or workshop 

setting.  Use this time to answer questions about the process, share examples from this pilot and similar 

projects, and help teachers understand their role, which may be very different from what they are used 

to doing. Set expectations about what teachers will do and what students will be asked to do so that 

students hear a clear, consistent message throughout the 

project from everyone involved. A full-scale offsite retreat 

is not necessary; the key components are a dedicated time 

and place, someone to explain the process and answer 

questions, a chance for teachers to express their concerns 

and be heard, and an opportunity for them to collaborate 

on designing the challenges.

Bring teachers together in multidisciplinary teams to plan and carry out the project. Participating 

teachers were enthusiastic about the opportunity to work directly with their peers at their own schools, 

not only in conceiving the challenge, but also all throughout the project. They found the connection 

with other teaching professionals to be very valuable in terms of sharing ideas and resources, helping 

one another through tricky or uncomfortable spots, and helping students make connections between 

It’s going to be exciting to be able to work with other teachers 

on a project that we haven’t really taken the time or effort to 

do before. We should have been doing this all along. This is just 

sort of the added boost that we need to do it, to get started. 

— Teacher, O’Neill Junior-Senior High School
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different subject areas.29 Extending the challenge across disciplines opens the door for students to look for 

solutions that touch on more than one area, and both teachers and students commented on how much 

they appreciated working in teams. 

Select the challenge carefully, and make it a real one.  It is crucial for the challenge to actually 

relate to the real world and for it to have an impact on the students’ families, local communities or school. 

Student comments indicate excitement and engagement around the idea of being able to personally 

have an impact, and a majority of students both anticipated that they would be able to make a difference 

and felt that they had afterward.30 It is also important that the size of the challenge be in line with the time 

and resources available for the project; if the challenge is too big, kids do not know where to start and 

will feel stressed and pressured for time at the outset. The teacher’s guidance is extremely important both 

in selecting appropriate challenges and in framing them in such a way that students can get their arms 

around what is being asked of them.

Build 21st century skills into the project right from the start.  While nearly every skill identified by 

the Partnership for 21st Century Skills emerged naturally from the types of activities students engaged 

in as they worked on the challenges, it would be very easy to hit them all. Teachers who are aware of the 

list of skills can incorporate specific project components to build on them, such as the health awareness 

component of the project on food sustainability at Manor New Technology High. Skills like financial and 

economic literacy are a natural fit for challenges related to the economy, but almost any topic could have 

a financial component. Teachers can plan final project requirements that incorporate subsets of the 21st 

century skills, or encourage exploration and research that helps students develop certain skills.

Whatever the timeframe, teachers need to budget project time wisely.  The pilot demonstrates 

that outcomes are independent of the length of the project; challenge-based learning projects can be 

designed to take place in a single day or last an entire school year. The critical issues around time are to 

allocate it in proportion to the scope of the challenge, and to help students break down the overall project 

length into reasonable segments. Enough time must be allowed for students to work through the big idea 

and brainstorm research questions, but there is a point of diminishing returns when brainstorming must 

end and research must begin. Likewise, students need plenty of time to do the research and brainstorm 

solutions, but then they must stop brainstorming and select one solution to develop. These points in the 

project are difficult for students to recognize, particularly if they are new to challenge-based learning. 

Teachers must design the experience to create a feeling of pressure such that students understand how 

to move on at the right points.

29	 With regard to outcomes of the project, 38.4% of the teacher comments in the pre-project survey indicated an expectation that challenge-
based learning would have a positive impact their teaching practice; of those, a third mentioned the beneficial effects of working with 
other teachers. In the post-project teacher survey, 37.5% of the comments about outcomes dealt with professional development and new 
connections with other teachers and students.

30	 See page 22, The Student Experience: Do you think you can make a difference?
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Schedule the project at a time when it does not conflict with other demands on student time. 

If the challenge-based learning project is shoehorned in among other activities like mid-term exams, 

students will not be able to give it the focus that is required for deep learning. Instead, plan a time when 

the challenge can take center stage, which also reinforces the idea of its importance. Students in the pilot 

found that sources outside school provided opportunities for research, including news stories, community 

members, and experts around the world.31 Scheduling the project to allow time to explore resources like 

these gives students a chance to look for solutions and research material in unexpected places.

Allow dedicated work time during the school day.  Teachers reported that once the project got 

going, students were very engaged in their work. Some teachers reported increased attendance during 

the project; one teacher even remarked that a student who was home sick arranged to be present via 

videoconference so as not to miss out. Students worked on their projects outside school hours, as well. 

Clearly, the challenges were important and engaging to the students. Emphasize their significance by 

scheduling daily time for project work.

Give students access to technology, and provide adequate 

technology support.  Each of the schools in the pilot is a one-to-

one school (every student has his or her own laptop with Internet 

capability). Students and teachers alike noted that having access to 

the computers and to the Internet 24/7 was a critical component of 

the project.32 Students preferred to be able to do research wherever 

and whenever they needed to, and easily accessed information on 

the fly as a normal part of their working strategies. Media literacy 

and presentation skills are important parts of the 21st Century 

Skills set, and fit naturally within the challenge-based learning 

framework. Students clearly felt that preparing the multimedia 

presentations of their proposed solutions was a source of great 

satisfaction. Naturally, problems occasionally arose, particularly 

with video formats, and it is critical to have someone on hand who 

can troubleshoot, give guidance, and make any needed repairs or 

updates to the technology so that students can continue working. In the planning stages, spend some 

time discussing the media needs of the project. Consider setting out clear recommendations for media 

size and format, perhaps including software settings for rendering or exporting video, so that students 

clearly understand how to prepare their final work.

I think that this project is going really well. I like having 

the option to use the Internet to gather information 

as well as using books. This allows me to be able to get 

a lot more information pertaining to my specific topic 

as opposed to having to scour a lot of books to get the 

same information. Also, I like being able to make the 

multimedia presentations a lot because they are so 

much better than making a project with the traditional 

materials. I can convey the same information in a more 

timely and interesting manner. I can’t really think of 

anything that isn’t going well with this project. 

— 9th grade student, Mooresville Graded Schools

31	 In open-ended responses, research was consistently cited by students as one of the aspects of the project that was going well throughout.

32	 In pre-project surveys, 12.1% of students mentioned technology skills as something they expected to acquire during the project. In weekly 
surveys, technology skills were reported as a key learning each week.
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Give students the opportunity to act on their solutions.  The  

kind of learning that takes place in challenge-based projects 

is reinforced by action, and students will learn much from the 

implementation of their own ideas. Part of the attraction of the 

projects to the students was the opportunity to persuade their peers 

and the adults in their life to take part in activities they designed. In 

order for students to see that they can make a difference, they must 

be allowed to carry their solutions through to action. Implementation 

is accompanied by major outcomes in terms of acquisition of 21st 

century skills such as communication, leadership, civic literacy, and 

social responsibility, among many others.

Practice, iterate, and improve the process.  At the outset, teachers were very concerned with how the 

process would unfold. They were apprehensive about giving up control and worried that students would 

not pick up the reins and do the work. By the end of the project, however, those concerns had virtually 

evaporated.33 Students, too, were nervous at the start; they 

were not sure how to act in a situation where they directed 

their own learning. When it was all over, the majority of 

students said they would recommend a similar project to 

other students, and overall they felt the project went fairly 

well or very well.34

We began this report with the observation that the children in our schools today will inherit 

unprecedented problems that will need to be addressed in their lifetimes. We know that 

decades of reform have not given us hope that the erosion of skills in our youth will subside. 

We know new ideas are needed.

Challenge-based learning is one of those ideas. Fresh, new, relevant to today’s issues, it is an approach 

uniquely suited to our time. The findings of the Challenge-Based Learning pilot are encouraging, and clear. 

They solidly support further experimentation, further research, and further work in the field.

More than that, they show it works.  We know we need to make learning relevant to the challenges youth 

will face in their lifetimes—and we can.

The time to begin is now.

The project is going well, but it is unusual to have this 

many options. There are almost no limitations. Since 

we are just trying this out there is not enough time to 

really follow through with this project. But if this style 

of learning does start being used all over I think that it 

is important that we implement our ideas and not just 

write them down. 

—10th grade student, Manor New Technology High

Yes, I would [recommend this kind of project to other students]. 

Not only that, I think that the work that people accomplish 

should, some way, be published, so people would know about 

the changes that need to be made, and soon. 

—10th grade student, Manor New Technology High

33	 See page 25, The Teacher Experience: Perceived Hurdles, Pre vs Post Project.

34	 Of the students who responded to the post-project survey question, Would you recommend a project like this to other students?, 88.1% said they 
would or they might, while only 11.9% said they would not. Also see page 19, The Student Experience: Pre and Post Impressions.
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