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ABSTRACT
High school freshmen Physical Science students participated in a challenge based
learning (CBL) project to assess the effect of this teaching style on student motivation and
achievement. The students were tasked with design and completion of an environmental project
that would benefit our community. Three units were taught during the treatment, and in addition,
students spent 50% of of each class working on their projects. My results indicated CBL did
increase the motivation of students and maintained achievement even though the students spent
half as much time on the normal curriculum for the freshmen Physical Sciences class.
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INTRODUCTION
Project-Based Learning (PBL) has been of interest to me because as a student I
struggled in a traditional setting and PBL is how I would have preferred to learn. At a
training session provided by Apple Inc. when our school became a one to one school with
Mac Books, the presenter talked about their version of project based learning which they
call Challenge-Based Learning (CBL), where CBL attempts to make connections
between real world activities and the content students learn in the classroom. This
research project focused on the implementation of the CBL method in my biology
classroom.
I teach Biology at Watertown High School which is located in Watertown,
northeastern South Dakota. The city of Watertown has over 21,000 people, and the high
school has 1200 students in grades 9 through 12. The majority of our students are
Caucasian with 2% Hispanic and 3% Native American. There is usually an average of
30% of students every year on free or reduced lunch. Watertown has an agriculture-based
economy and has a two-year technical school. The Watertown High School uses a 4 x 4
block schedule in which classes run for 90 minutes every day. A one credit class will run
for one semester. I teach biology which is a one credit class and I get new students each
semester.
The participants of this study were my biology students at Watertown High
School during the 2012-2013 academic year. The treatment was performed on one
freshmen biology class with 19 students. A second freshmen biology class was used as a
comparison and had 23 students.

In the treatment class one student was Hispanic and
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the rest were white/non-Hispanic. In the non-treatment class there were three Native
American students and one Hispanic student.
One of the main issues I see with my students is the lack of motivation. The
students are very apathetic, and because of this, they do not perform as well as they
should. The lack of motivation is attributed to different factors, including, but not
limited to previous experiences, parental support, disconnect from the content, or a desire
to drop out, of which some are out of the teacher’s control. Several studies have proven
that there is a possitive relationship between student motivation and performance
(Benware & Deci, 1984; gottfried, 1981; Grolnick & Ryan, 1987; Perlumutter & Monty)
One of the factors affecting motivation that I can control is my teaching method. I believe I can
increase student motivation through my teaching strategies, and greater student motivation will
lead to higher student achievement.
The primary focus of this research study was to assess whether Challenge-Based
Learning could increase student motivation and achievement in a high school biology
classroom. I also looked specifically at whether or not implementation of CBL would
allow the students to impact the local community. The questions I focused on were:
1.Will a challenge based project increase student motivation?
2.Will a challenge based project increase student achievement?
3.Will the students be able make an impact with their projects?
CONCEPTUAL FRAMEWORK
Since there is very little formal research on CBL itself, and given that it is a
modified project-based learning (PBL) approach, this conceptual framework focuses
mainly on the theoretical background of the latter. I found no formal research on CBL
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but there are examples CBL projects. In PBL, or CBL for that matter, you are trying to
build on the students’ prior knowledge. With that in mind, it is important first to define
constructivism and then present how PBL fits into the constructivist theory. I then discuss
the type of positive impact PBL could have on my students’ academic performance and
the characteristics that make CBL unique from PBL.
Project-based learning (PBL) is an instructional strategy that is based on giving
the students a guiding question and allowing the students to engage in the content through
a project. A project is defined as authentic activity that engages the student who then
directs their learning and creates artifacts to demonstrate knowledge gained (Knoll,
1997). PBL is based in the constructivist theory and is centered around John Dewey’s
“learning by doing.” Constructivist theory says that learning is done by constructing,
creating, inventing, and developing our knowledge (Marlowe & Page, 1998). PBL is a
way for students to build their knowledge through a specific task rather by than passively
receiving the information from the teacher.
What we learn and how we learn it is based on several factors which include
content, context, activities, and the goals of the learner (Savery, 1996). Constructivists
believe in the active building of knowledge. You do not gain deep understanding through
imitation or repetition but rather learn by actively doing (Kroll, 1996). PBL allows
students to connect and give meaning to learning by building on their past experiences
(Westwood, 2006). This is a constructivist idea of scaffolding which is building on a
students’ prior knowledge. Dewey (1938) determined that it is the learners’ prior
experiences that understanding is built upon. PBL is student centered, meaning the

4

students direct their own learning, build upon what they all ready know, and the learning
process is different for every student.
Lebow (1993) described the core constructivist values which match up very
closely to the 21st century skills that our school uses: “the seven primary constructivist
values of collaboration, personal autonomy, generatively, reflectivity, active engagement,
personal relevance, and pluralism”. These values are an essential part of a CBL based
teaching strategy. Apple (2010) states that their CBL is “a collaborative learning
experience in which teachers and students work together to learn about compelling
issues” and “students reflect on their learning and the impact of their actions.” Within a
CBL lesson students create and present a group project focused as much on collaboration
as on personal autonomy.
Moursund (1999) described the main characteristics of a project-based learning lesson as
follows:
1. It is learner-centered and intrinsically motivating.
2. It encourages collaboration and cooperative learning.
3. It requires students to produce a product, presentation, or performance.
4. It allows students to make incremental and continual improvement in their
product, presentation, or performance.
5. It is designed so that students are actively engaged in “doing” things rather
than in” learning about” something.
6. It is challenging, focusing on higher-order skills.
Fosnot (1996) provided some guidelines for creating a PBL lesson:

5

1. Learners need to create their own questions, which allows for them to create
and test their own hypothesis.
2. The project needs to be challenging, open-ended, and realistic.
3. Reflection through journals and discussions should be used to help the students
learn.
4. The classroom should be seen as a “community of discourse engaged in
activity, reflection and conversations.”
5. The learner presents their learning to the community.

There is research in Kanter’s study (2010) that links project-based learning (PBL)
with increased meaningful learning. In one study, students who were given a PBL
project, meaningful learning was increased by 62%. In this research study 652 students
were given a project that was designed in three units and assessed at the end. Kanter’s
assessment was based on Bloom’s Taxonomy with major gains in lower level knowledge
and gains in meaningful understanding. Kanter makes the statement that PBL can be
designed in such a way that students can do the performance but at the same time develop
a meaningful understanding of the related science content. In another study comparing
students that are taught in a normal classroom to students who are taught at a projectbased school, a higher percentage of students passed a national test at the project-based
school (Boaler, 1998).
PBL promotes meaningful learning where students have increased enthusiasm and
motivation (Westwood, 2006). This connection between motivation and real world
activity was connected by Curtis (2002) when he compared PBL to projects that are
carried out in the business world. A study of 126 teachers and 631 students found that
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PBL increased student and teacher motivation (Lam, 2009). The students ranked their
motivation level at 4.06 out of 6 (6 being strongly agree that it increased their
motivation). Teachers said that their intrinsic motivation improved as well with PBL; the
teachers scored their motivation at a 3.99 on the same scale. PBL is a way to give them
lessons that are more relevant, challenging and have a purpose (Bridgeland, 2006)
I researched project-based learning because challenge-based learning is basically projectbased learning with some special characteristics. Apple created their classroom guide for
teachers to give them some tips on implementing a CBL. According to their guide
(Apple, 2010), CBL is“a new approach to teaching and learning called Challenge-Based
Learning, an engaging, multidisciplinary approach that starts with standards- based
content and lets students leverage the technology they use in their daily lives to solve
complex, real-world problems. Challenge-Based Learning is collaborative and hands on,
asking students to work with other students, their teachers, and experts in their
communities and around the world to develop deeper knowledge of the subjects they are
studying, identify and solve challenges, make a difference in their community, and share
their results with the worldwide audience. (pg. 3)” The real difference between PBL and
CBL is CBL’s push for investigating real world problems, such as improving the use of
sustainable resources.
METHODOLOGY
This study treatment for my research was carried out in one of my freshmen biology
classes and a second freshmen biology class was used as a comparison group. The students
started their projects over a period of nine weeks beginning in February and ending in March
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2013. The Units taught during this time were Ecology, Classification, and Evolution. The focus
of the treatment was on the effects of CBL on student motivation and achievement.
First, within the treatment group, students established their CBL learning groups before
the start of the treatment. Learning groups of 2-5 students were created and each group selected
their own topic. I followed the CBL implementation process outlined in Apple’s CBL Teacher
Planning Guide (p.5, 2010). The CBL Timeline Template on page 21 in the CBL Classroom
Guide (Appendix I) was used to set objectives for the CBL. The nine week treatment was
broken down into three sections. The first section involved student research for the project and
writing a proposal, all of which lasted two weeks. The students selected a challenge and then
they submitted a challenge proposal in the form of a short video that highlighted their goals and
invited others to join them. From their challenge the students made a list of guiding questions.
Next came the execution of the project, which lasted for six weeks. During this second
phase, students used answers from the guiding questions to find the solution to their challenge.
The students had to plan their project, collaborate with community members, and complete their
projects.
The final phase of the treatment was an evaluation. The students had to present what they
had accomplished and learned during their CBL project. The goal of the CBL was to provide a
connection between the content in the class and a real world project that they worked on. The
key properties of the challenges were that they needed to be something measurable and
attainable.
I teach in a school that uses a 4 x 4 block schedule and each day we spent on
average 30 minutes on the CBL project. To hold the students accountable for their parts
of the project they filled out the Group Challenge Guide (Appendix J). This helped
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define the roles of the individual students within their CBL group. The 19 students were
broken up into 6 self-selected groups. The challenge that was presented was to make an
impact on their local environment. The triangulation matrix used to assess the impact of
this teaching strategy is located in table 1.
Each of the six groups of students selected a different challenge project based on
their interest. One of the groups decided to work on learning more about biodiversity. So
they chose a challenge of working with a class or expert and exchanging information
about local biodiversity. Another wanted to raise awareness of a local raptor rehab
program. Two groups choose to work on different recycling programs. Of the remaining
two groups one chose to raise awareness on local invasive species while the other wanted
to lower electrical usage in a local business.
To assess the CBL’s ability to increase student motivation, I used three data
collection tools. First both classes took a student motivation survey (Appendix A) on
their current motivation level. This was before the treatment and after the treatment. The
second data collection tool I used was an interview at the end of the treatment. Seven
random students were interviewed about the effects of the CBL on their motivation. They
were selected randomly by a randomly drawn number. A CBL specific survey was used
as the last data collection tool and was administered to all 19 students in the treatment
class.
To assess the impact of the CBL on the students’ achievement I used a pre-test
and post-test that were given for each unit. I used the same pre- and post-test on the nontreatment group. The students were surveyed on the effects of the CBL on their
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achievement. The third data source was a comparison of a pre-unit assessment that the
treatment class completed.
I wanted to assess the student’s perception about their ability to make a difference
and see if the students would be able to follow through and complete their projects, and
allow them to make a difference in the community. To accomplish this goal, at the start of
the CBL treatment, I gave the students an impact survey (Appendix C) as well as
surveyed students again at the end of the treatment. The survey consisted of a few
questions that were given on a Google form (Appendix D). Every person that the
students worked with outside of the classroom received an electronic survey to fill out
during the treatment (Appendix E).
"This study was reviewed and approved by the Montana State University
Institutional Review Board for research involving human participants. Students and their
parents provided informed consent to participating in this study."
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Table 1
Data Triangulation Matrix
Focus Questions
Primary Question:
1. Will CBL increase
student motivation?

Data Source 1
Student Surveys

Data Source 2
Student Interviews

Secondary Questions:
2. Will CBL increase
student achievement?

Pre-Post Test with
comparison to
non-treatment
class

Student Surveys

3. Will student be
able to make an
impact with an
environmental issue?

Student Interviews Student Surveys

Data Source 3
Treatment vs Non
treatment
comparison
survey
Achievement
comparison to
pre-treatment
unit.
Survey
community
assistance people.
(People who the
students work
with that were not
affiliated with the
students
classroom.)

DATA ANALYSIS
Data was collected from two different classes. One 9th grade biology class received the
treatment of a nine week CBL project in addition to normal instruction. The other 9th grade
biology class received only my normal instructional strategies. The data was used to determine
if the CBL project improved student motivation and achievement.
Motivation
To determine if the CBL project had an effect on the student motivation I surveyed the
treatment and non-treatment classes, interviewed the treatment students, and did a CBL specific
survey of the treatment students which can be found in the Appendices. The student motivation
survey was given to the treatment class at the start and at the end of the treatment. The nontreatment class was only surveyed at the same time the treatment class took their post survey to
have had more time in class to evaluate. To evaluate their motivation I wanted to look at how
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they perceived the class and what their attitudes were towards course work. Figure 1 shows the
average scores for all three surveys. The scores were averaged and used for comparisons.

Figure 1. Student motivation survey pre and post-treatment (N=19) non-treatment (N=23).
Scale 1-5 1 Strongly Disagree, 2 Disagree, 3 Neutral, 4 Agree, 5 Strongly Agree
The pretreatment scores on the motivation survey were higher than the non-treatment
class but I believe this was caused by the anticipation of the CBL project. The students started
selecting projects at the start of the course and started the CBL three weeks later. The posttreatment scores were all higher than the pre-treatment and the non-treatment surveys.
Statement one was, “In general the course work is useful to me.” I wanted to see if the CBL
would increase their implied application of the course work. The results in Figures 2 show that
there was a difference between the three surveys and the student interest in the class topics.
Post-treatment averaged a 3.7, compared to 2.9 and 2.8 for the pre-treatment and non-treatments
respectively (Fig. 2).
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Figure 2. Student motivation survey pre and post-treatment (N=19) non-treatment (N=23). Scale
1-5 1 Strongly Disagree, 2 Disagree, 3 Neutral, 4 Agree, 5 Strongly Agree

There were similar results on the statement, “The knowledge I gained in this course is
important for my future.” In comparing the pre and post surveys on this statement (Figure 3.), I
observed a definite change in response. I believe this was caused by the multiple discussions
throughout the treatment of real world skills. When students would have to call different
companies, or have to collaborate and work on the project outside of class, we would discuss
when they would use these skills. Those skills were mentioned multiple times in their
interviews.
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Figure 3. Student motivation survey pretreatment and post-treatment responses (N=19) nontreatment (N=23). Scale 1-5 1 Strongly Disagree, 2 Disagree, 3 Neutral, 4 Agree, 5 Strongly
Agree

Figure 4. A Post-treatment B. Pre-treatment
1 Strongly Disagree, 2 Disagree, 3 Neutral, 4 Agree, 5 Strongly Agree
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When directly asked about their motivation and how they wanted to do in class Figure 5
shows a difference as well. When looking at the specific number of students who selected each
answer there were six students from the non-treatment class that strongly agreed with the
statement they felt connected to their work and wanted to do their best in class (Figure 5.)
However, there were 28% of the students that disagreed and did not feel connected and did not
want to do well in class. Not a single treatment student selected a disagreement answer for that
statement.

Figure 5. Control A vs Post-treatment responses B 1 Strongly Disagree, 2 Disagree, 3 Neutral, 4
Agree, 5 Strongly Agree
Of the students who were interviewed at the end of the treatment, 5 of the 9 students all
said that they felt more motivated by the CBL project. One student said, “I did not want to let
my group members down.” So, they felt the peer pressure to do a good job such as one student
saying “I felt like I had a bigger role to play than on my own. I felt like it was a great motivator

15

to get my things done in the group.” Another student said, “It was different, I was interested in
what we were working on.” Of the two that I interviewed that said they did not feel like the CBL
motivated them; one said that they just were not motivated by the CBL while the other saw the
CBL as a distraction from the normal course work. Two other students said the CBL had no
impact on their motivation level.
I asked the students to describe what specifically about the CBL improved their
motivation. Some of the students liked the fact that they were encouraged to work in groups and
to extend themselves into the community. I felt like the external application of working with
experts outside the classroom was a very rewarding experience for the groups that were able to
connect with those individuals. The biggest reason that students found the CBL non-motivating
was because of the time commitment. They found the CBL work engaging but they could not
get everything done in class “I did enjoy it (CBL) I just feel like it was was a lot of work to get
done on top of our regular biology.” The classes were set up to have the students work on their
regular biology work and once they were finished they would have time for their projects. If
they were a slower worker or distracted they would not get as much time for either their biology
work or their CBL work. I can understand their frustration with this but I tried to make it so that
if they worked hard they would get everything done.
In addition to the interviews, I also surveyed the students at the end of the treatment and
asked them how the CBL changed their motivation. In Figure 6 you can see the results. These
questions, asked to all 19 treatment students, were averaged to show the group’s scores. These
scores are similar to the interview results. I found that it was interesting that 7 out of 9 that were
interviewed would have scored a 3 or above on the first question of the survey but the class only
averaged 3.2 on the scale, which is basically neutral or that the CBL had no impact on their
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motivation. I believe there was a disconnect between what actually happened and the student
perception. When looking at the other data used to triangulate these results, I would say that the
students were not fully aware of the impacts that the CBL was having on them. In the interviews
they would explain why they were motivated and why they cared, but when asked in a survey,
they put different responses. I also noted that the CBL was only effective in my class and they
did not transfer it from my class to another based on the interview responses.

15
10
5
0
Strongly DisagreeDisagree

Neutral

Agree

Strongly agree

Figure 6. Post-treatment survey, (N=19).
1 Strongly Disagree, 2 Disagree, 3 Neutral, 4 Agree, 5 Strongly Agree
Achievement
The Second research question investigated the impact of the CBL project on student
achievement. To answer this question I administered pre and post tests for the three units during
the treatment time frame to both the treatment and non-treatment classes. I surveyed the students
at the end of the treatment to find out their take on how the CBL helped them in the biology
class. For my third assessment of the CBL’s effect on student achievement I compared the
treatment assessments to an assessment taken before the treatment.
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The pre and post tests were given for three different units Ecology, Classification, and
Evolution. In Figure 7 it compares the treatment class to the non-treatment class. All of these
assessments were done during the treatment.

Figure 7. Treatment (N=19), non-treatment (N=23), ecology post test has a SD treatment 14.3
non-treatment 15.8, classification post test has a SD of 13.6 treatment and 15.6 non treatment,
and the evolution test has a SD of 9.8 for treatment and 16.6 for the non treatment.
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The analysis of the post test revealed there was not a significant change in student achievement.
There is not a significant difference between the treatment and non-treatment assessments. The
percent change is also very similar. In Figure 8 the percent change for each test revealed that
they were very similar between the two classes with the classification text being the only test that
has a different percent gain.

Figure 8. Percent gain for Treatment and Non-treatment.
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One important aspect to keep in mind is that the student test scores for the treatment
groups were based on half the traditional exposure to content versus the non-treatment group,
and yet achievement scores were quite similar overall (Fig. 8). There are some possible
explanations for this; the activities I had the non-treatment students working on may not have
been beneficial or the students in the treatment group were more focused and retained the
information in less time. When surveyed the students were almost 50/50 on whether or not they
thought they learned more because of the CBL project. In Figure 9 you can see their responses
to their post treatment achievement survey.

Figure 9. Student Achievement Survey Appendix B.
Again we see that many students perceived that they learned less from the CBL approach,
but the assessment results were similar to those of the non-treatment group.
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The final assessment tool was using a pretreatment assessment to compare against the
assessments during the treatment. The scores were fairly close with the students scoring higher
on the treatment assessments but a larger percent gain in the pre-treatment assessment. The
pretreatment test was over macromolecules. The treatment test were over ecology, classification,
and evolution. Figure 10 shows the average treatment scores to the pre-treatment assessment.
When looking at the figure you see that there is a slight improvement in the treatment scores but
it is not a significant change. The percent gain was lower in the treatment scores than the pretreatment scores but I wonder if this was just a consequence of a single test that had a large
percent gain. This is because the largest percent gain was the classification test. There results
were inconsistent on the percent gain but I believe that is caused by the variance in the prior
knowledge of the students and what they had learned in previous classes.

Figure 10. Treatment class comparison of non treatment assessment vs treatment assessments.
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Student Impact
My final question was to assess whether or not students could make a difference and
complete their challenge. The three ways that I assessed this question were student interviews,
post-treatment survey, and a survey filled out by the people who assisted the students. We
encountered a variety of problems and not all of the groups were able to complete the challenge
in the given time period. The largest problem we faced was the time constraint, so we changed
the question to focus on the potential to accomplish their goal rather than what they actually
accomplished in the time frame. To adjust for the fact that we were constrained by time on the
project I asked what they thought the opportunities were to make a difference in the survey.
Although some groups ran into issues with response times and others seemed to not believe that
the students were working on actual projects the vast majority of the students had extremely
positive experiences working together with members of the community. I sent the students a link
to a survey and every time they worked with an adult outside the classroom they needed to send
them a link and instruct them to please fill out this survey. We did run into troubles getting the
survey returned from some of the people. Figure 11 has the results of the survey given to the
adult contacts.
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Figure 11. The average response for the external contact survey, (N=7). For each statement they
were asked if they: 1 Strongly Disagree, 2 Disagree, 3 Neutral, 4 Agree, 5 Strongly Agree
All of the external contacts answered with either an agree or strongly agree for all of the
statements. All of the external contacts also said that they would be willing to help in the future.
I felt like this reinforces the fact that although we do not always take advantage of the experts
within our communities, the community is always happy to assist in the education of our
students. The people who responded all thought the students could accomplish their goals that
they had set out to accomplish.
The treatment class was given a CBL impact survey at the end of the treatment to
evaluate their views of what they accomplished and if they found the CBL project worth while.
The results showed that the students on average thought that they either could or had the
potential to make a difference on the task that they had set out to accomplish. The responses for
the survey were fairly consistent. The students were ask a series of statements and they had to
choose which most fit their opinion from strongly disagree to strongly agree. Figure 12 shows
the average response for each question.
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Figure 12. The average response for the CBL impact survey, (N=19). For each statement they
were asked if they: 1 Strongly Disagree, 2 Disagree, 3 Neutral, 4 Agree, 5 Strongly Agree

Figure 12 shows the responses for each statement. The first point that stuck out from the
CBL impact survey and had a higher average than the other statements was the statement the
CBL was a positive experience for me. The majority of the students agree with that statement.
79% of the students either strongly agree or agree with that statement while only 10% disagree
with that statement.
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Figure 13 CBL impact survey Statements, (N=19) They were asked if they: 1 Strongly
Disagree, 2 Disagree, 3 Neutral, 4 Agree, 5 Strongly Agree

25

When asked if they were able to make something relevant in the CBL project 75% of the
students agreed with that statement (Figure 13). Sixty-three % of the students thought that the
CBL allowed them to make a difference in their community (Figure 13). This number is a little
lower, although there were 21% that were neutral on that question, because of some of the issues
that we ran into throughout the treatment. Most notably students became frustrated waiting for
responses from our external contacts to allow the students to move on to the next step.
When interviewed the students gave a variety of answers evaluating their impact on the
community. One student thought they made a major impact based on the number of individuals
that heard their radio interview. There project was to raise awareness about the Raptor Rehab
Program at the Bramble Park Zoo. The students met with an animal care taker and interviewed
him about the raptor rehab program. After they gathered their information they arranged a time
to go on the radio. They went on the What’s Up Watertown morning show and the radio station
interviewed them on Air, with the potential for thousands of listeners each morning. Another
group worked on improving the number of people using our single stream recycle program in the
city of Watertown. They were able to make flyers and get them out to different members of
their communities. When interviewed one student stated “that they were excited to do something
they felt worthwhile during class.

INTERPRETATION AND CONCLUSION
Even though the students and I ran into some problems, the CBL was a very enjoyable
process. Some of the problems included lack of time, issues with contacts not returning emails
or calls, and complication associated with working with group members. Throughout the project
we talked about how these issues represent real world challenges in research and team building.
I believe that part of the success of the project was based on the fact that it was easy to explain
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why they need to know 21st century skills of communication, collaboration, technology skills,
creativity, and critical thinking and why they were important.
The CBL project did improve the motivation of the students. In figure 2 there was an
increase from 2.8 to 3.7 on the average score for the student motivation survey. I felt like they
were more connected to the content and they cared more about how they did in class. The
students really like coming to class and working on the project. They cared about how they did
in class. I offered an extra credit review session before school during the treatment for all of my
classes, one sophomore and two freshmen biology, and 9 of the 11 students that showed up for
the review session were from my treatment class. The reasons the CBL improved their
motivation based on interview responses included; the feeling of ownership in the project, being
part of a team with other students relying on them, and that the project focal area was
something relevant for their community. Based on the post-treatment survey, student
achievement was not necessarily changed by the CBL project. In figure 5 I showed a
comparison between the treatment and non-treatment scores, which were very similar for all
three unit assessments. Figure 8 also shows that there was not much change during the treatment
versus the pre-treatment assessment. However, I argue that student achievement, or at least
student efficiency in studying, was increased by the CBL project because the students were able
to achieve the same scores in half the time. They had to work more efficiently, and with more
focus, to achieve the observed results in nearly one half the study time. It is also important to
point out that the achievement instrument measured “traditional” content knowledge, so it could
not measure if students had more depth of knowledge or developed more connections between
concepts. There was also development of real world skills and additional learning throughout the
CBL that could not be measured within the CBL achievement measures.
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Although the students were not all able to reach all their goals they set out to make, the
students were able to have the opportunity to make, or potential to have an impact in their
community. The survey and interview results support the idea that they were able to accomplish
their goals. Figure 11 shows that 74% of the students thought they could produce something
relevant while 63% thought they could make a difference. The community members that the
students worked with were all very supportive of the process and appreciated the work the
students put into their various projects.
I learned from this that motivation is a critical part of the classroom. The CBL acted as a
hook for most of the students. The CBL gave them some ownership in what we did everyday.
The students mentioned in their interviews that the collaboration was a big reason they were
motivated. Collaboration also has been shown to increase student’s achievement.
Knowledge accumulates as the students share their experiences and work together to find
solutions to their CBLs (Bell et al. 2010). This also helped the students learn the content
throughout their CBLs because the differences in perception between the students allowed them
to work out their own understanding (Ching & Kafai, 2008). The result was that students were
able to maintain their achievement levels even thought they were only doing traditional learning
methods half of the time.
The combination between ownership and collaboration gave the students something to
look forward to and I used that as a motivating factor to get them to work on their normal class
work. I found that the students are willing to work hard if there is something they believe in that
they can put their time and energy into. The normal daily grind creates a disconnect from what
the students understand as reality and for the unmotivated or disconnected students in my class
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they were able to create something that was meaningful, relevant, and for some they were able to
accomplish their goal in a short period of time.
VALUE
Our teaching responsibilities in the Watertown School District classrooms extend far
beyond the science curriculum standards. All teachers in the District have technology standards
that are designed to be integrated into curriculum. We also need to focus on 21st century skills.
Challenge Based Learning provided a way for me to engage the students in a real world projects
in addition to the traditional science content.
As I discuss issues with other teachers at Watertown High School, one of the most
common comments about the students is that they are often apathetic and lack motivation. In a
world of instant feedback and information for multimedia sources students struggle in the
classroom. The CBL did motivate the students in the classroom on the traditional classwork and
provided them an opportunity to work on 21st century skills. The hurdles that students
encountered during the treatment lead to other questions that would be interesting to further
study. For example, I let the students choose their own groups, but how would random groups
effect their motivation? Would a shorter class period extended over a semester or year effect
how the students perceive the CBL project? Or, what about greater than 30 min sessions, so that
students were not rushed? In the CBL survey some of the students thought that the CBL reduced
from their learning and students stated that there was too much time during the class period spent
on the CBL and not on the content.
I was hoping for evidence of increased student achievement. The students were able to
maintain their achievement level even though their traditional classroom time was reduced
almost half. The impact of the increase in motivation was that the students put forth more effort
during their normal class time. The fact that the students had half the time had a significant
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impact on the student achievement. If the students had more time they may have been able to
raise their achievement scores. The students were able to maintain their achievement on the
normal curriculum even though they were given half of the time. There were various things that
the students learned out side of what I measured in the CBL assessments. In the interviews the
students mentioned the real world skills that they developed as an important part of the process.
If I were to reapply the treatment I would also put a survey together that would assess student
development of 21st century skills. I also would attempt to asses the learning the students did
outside of the current class content. The actual assessments also did not provide any feedback
regarding the durability of the content. Would the students in the treatment retain more
information than the students in the non-treatment class?
This project revealed that instructional strategies have a large impact on student
motivation. As a new teacher directly out of college, I recall not realizing that you have a lot
more to teach other than the content. This project really made me reflect on what is important in
the classroom. Many of the skills I observed the students using I value as much as the content
we do in class. To see 9th grade students develop, plan, perform, and evaluate a project
completely designed by themselves is a constructive instructional outcome. One group
researched a local program, lined up a meeting with an animal care taker, conducted an
interview, established a time to be on the radio and took part in a radio show to raise awareness
about our raptor rehab program at our local zoo. The skills required and developed were
amazing to watch. The students worked on organizational skills, collaboration skills (there were
some bumpy moments), and communication skills within the project and they also had to create
several different technical pieces to go along with the project such as a two iMovies and a
concept map on inspiration. These skills were just as important as the content learned in class.
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The students enjoyed having something that was self directed. It was very frustrating at
first for the students because they were not use to being in charge of their learning. In addition, I
learned a lot about how to effectively administer the CBL project during this project. The
application of the CBL does take time but one cannot condense it into a shorter time frame.
What would have been more successful would have been a shorter amount of time each class
period 15-20 min and completed over a longer time frame from a semester to all year.
I will take what I have learned during this project and set up all of my classes to run
CBLs that run the entire length of the class. The ability to build relationships with the
community and allowing community members to help educate the students provides amazing
opportunities for learning. Using the evidence gathered during this process was very beneficial.
To take the time and have evidence that what you do and how you do it has an affect on every
student is very humbling. I think to how often I see teachers that are stuck in the same routine
and never stop and reflect about how they can improve their instructional strategies. The CBL
also allowed me to ask for student input in their learning. The students were eager to share their
insights in how the project affected their learning. We as teachers can learn with and from our
students. There were many times during the CBL treatment that a student would ask me a
question and I would not know the answer. This allowed me to model life long learning and that
we could learn together. Collaboration is a powerful tool. This helped build a relationship with
the student has continued through the rest of the semester.

31

REFERENCES CITED

Bell, T., Urhahne, D., Schanze, S., & Ploetzner, R. (2010). Collaborative Inquiry
Learning: Models, tools, and challenges. International Journal of Science
Education, 32(3), 349-377. DOI: 10.1080/09500690802582241
Benware, C., & Deci, E. L. (1984). Quality of learning with an active versus passive
motivational set. American Educational Research Journal, 21,755–765.
Boaler, J. (1998). Alternative Approaches to Teaching, Learning and Assessing
Mathematics. Evaluation And Program Planning, 21(2), 129-41.
Bridgeland, J. M., DiIulio, J. r., Morison, K., Civic, E., & Peter D. Hart Research, A.
(2006). The Silent Epidemic: Perspectives of High School Dropouts. Civic
Enterprises,
Ching, C. C., & Kafai Y. (2008). Peer Pedagogy: Student Collaboration and Reflection
in a Learning-Through-Design Project. The Journal of Learning Sciences. 10(3), 323363. Retrieved April 13, 2010, from http://www.tcrecord.org/library ID Number: 15198
Curtis, D. (2002). The Power of Projects. Educational Leadership, 60(1), 50-53.
Dewey, J. 1988. Experience and education. In John Dewey, volume 13: 1938–1939, ed. J.
Boydston. Carbondale, IL: Southern Illinois University Press.
Dunlap, J. (2005). Changes in students' use of lifelong learning skills during a
problem-based learning project. Performance Improvement Quarterly, 18(1), 5
33.
Fosnot, C.T. (1996). Constructivism: Theory, Perspectives and Practice. New York:
Teachers College, Columbia University.
Gottfried, A. E. (1981, August). Measuring children’s academic intrinsic motivation: A
psychometric approach. Paper presented at the annual meeting of the American
Psychological Association, Los Angeles.
Grolnick, W. S., & Ryan, R. M. (1987). Autonomy in children’s learning: An experimental and
individual difference investigation. Journal of Personality and Social Psychology, 52,890
898.
Kanter, D. (2010). Doing the project and learning the content: Designing project-based
science curricula for meaningful understanding. Science Education, 94(3), 525551.
Kroll, L., & LaBoskey, V. (1996). Practicing What We Preach: Constructivism in a
Teacher Education Program. Action In Teacher Education, 18(2), 63-72.

32

Lam, S., Cheng, R., & Ma, W. K. (2009). Teacher and Student Intrinsic Motivation in
Project-Based Learning. Instructional Science: An International Journal Of The
Learning Sciences, 37(6), 565-578.
Lebow, D. (1993). Constructivist Values for Instructional Systems Design: Five
Principles toward a New Mindset. Educational Technology, Research And
Development, 41(3), 4-16.
Marlowe, B.A. & Page, M.L. (1998) Creating and Sustaining the Constructivist
Classroom Thousand Oaks, CA: Corwin Press
Mioduser, D., & Betzer, N. (2008). The contribution of project-based-learning to
high-achievers' acquisition of technological knowledge and skills. International
Journal of Technology and Design Education, 18(1), 59-77.
Perlmutter, L. C., & Monty, R. A. (1977). The importance of perceived control: Fact or fantasy?
American Scientist, 65, 759–765.
Savery, J. R., & Duffy, T. M. (1995). Problem Based Learning: An Instructional Model
and Its Constructivist Framework. Educational Technology, 35(5), 31-38.
Venville, G., Sheffield, R., Rennie, L., & Wallace, J. (2008). The writing on the wall:
Classroom context, curriculum implementation, and student learning in
integrated, community-based science projects. Journal of Research in Science
Teaching, 45(8), 857-880.
Vygotsky LS (1978) Mind in society: the development of higher psychological processes.
In: Cole M, John-Steiner V, Scribner S, and Souberman E (eds) (Original work
published in 1930, 1933 and 1935). Cambridge, MA: Harvard University Press.

33

APPENDICES

34

APPENDIX A
STUDENT MOTIVATION SURVEY
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This will be put into a google form and completed by the students on their computer.
Please rate the 7 items below using the following scale 1 Strongly Disagree to 5 Strongly
Agree.
7. _____ In general, the coursework was useful to me.
8. _____ The knowledge I gained in this course is important for my future.
9. _____ Throughout the course, I felt that I could be successful on the coursework.
10. _____ I enjoyed the instructional methods used in this course.
11. _____ The coursework was interesting to me.
12. _____ The instructor cared about how well I did in this course.
13._____ I felt more motivated in class because of the CBL project
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APPENDIX B
STUDENT ACHIEVEMENT SURVEY
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Do you feel the addition of your CBL project has increased your ability to learn the
material?
1 it has taken time away and I have learned less,
2 it has somewhat hindered my learning,
3 it has had no impact on my learning, 4
4 I have learned more because of the CBL,
5 I have learned much more because of the CBL.
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APPENDIX C
CBL IMPACT SURVEY
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Please fill out this form using this scale.
5 Strongly Agree, 4 agree, 3 Neutral, 2 Disagree, 1 Strongly Disagree
1. What I did in class/CBL was meaningful to myself and others
2. I felt that the CBL will/allowed me to produce something relevant
3.CBL will/was a positive experience for me.
4. The CBL will/did allow us to make a difference in our community
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APPENDIX D
STUDENT INTERVIEW QUESTIONS
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1.Did you feel like the CBL process was productive? (Why or Why not)
2.What is your overall evaluation of the CBL project?
3.Did you feel motivated in class because of the CBL project?
4. Did the CBL give you an opportunity to make a difference in the environment?
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APPENDIX E
COMMUNITY MEMBER SURVEY
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Will be sent through email as a google form.
Please rate these statements on a scale of 1-5
5 Strongly Agree, 4 agree, 3 Neutral, 2 Disagree, 1 Strongly Disagree
1.The students were engaged and helpful.
2.The students were able to assist and make a difference within their chosen topic.
3.The students were knowledgeable about the topic I assisted with.
4.The CBL project made a cooperative learning environment in which I felt welcome.
5.I would be willing to assist in the future.
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APPENDIX F
ECOLOGY TEST
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APPENDIX G
CLASSIFICATION AND TAXONOMY TEST
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APPENDIX H
EVOLUTION TEST
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