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ABSTRACT

This study compared Project-based learning to conventional teaching methods of
class discussion, lab, video, and note taking to determine its effectiveness at helping
students understand Earth science concepts. Two ninth-grade Earth science classes were
given two different projects. The first project had students create a fourth-grade book
concerning weather related topics and they presented their books to local elementary
students. The second project had students prepare and present a PowerPoint to a
community panel by discussing climate change and specifically if they feel humans are
the cause. The community panel consisted of a United States Forest Service firefighter,
farmer, and mother. While one class did the project the other class was instructed using
conventional methods. Students were assessed and data was analyzed via pre and post
test, surveys, teacher observation, quizzes, and artifacts produced during projects. Results
showed an increase in understanding for students who had higher achievement levels and
were engaged during the course of the project.
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INTRODUCTION AND BACKGROUND

School Demographics

Duchesne High School is in a rural area two hours east of Salt Lake City in
Duchesne, Utah. Our school is 7-12 and | teach five different classes. | teach 8" grade
integrated science, 9" grade earth science, chemistry, physics, and 7" grade math. Most
teachers have three to five different subjects to teach as well as coaching and guiding
extracurricular activities. We have 367 students comprising grades 7-12 and fluctuate in
numbers depending on the local economy. The cultural makeup of our school is 91%
white, 7% Hispanic or Latino, 1% Native American, and the remaining 1% are either
Black or Pacific Islander. Our students range from very well off financially in the upper
middle class to those who come from the outskirts who, a lot of times, have no running
water or electricity. Twenty-five percent of our students qualify for either free or reduced
lunch. Fifteen percent of students have an IEP. Graduation rates excel at just over 96%.

Our school climate is unique in that there is a big emphasis on academics as well
as sports. Most athletes compete in two or three sports along with extracurricular
activities such as; Family Career and Community Leaders of America, Future Farmers of
America, Future Business Leaders America, Academic Decathlon, Speech and Drama,
and the school play. We are a well-rounded school and our staff works well to
accommodate each other to provide for successes in both realms. It is amazing how the
kids who are low achieving students in Jr. High change once they start into high school
and | often see a 180° change in how they respond and interact in class due to the

accountability that these activities provide.
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Students at Duchesne High School appear to have a dislike or fear of science and

show a disconnect between understanding core science concepts and current instructional
strategies such as; lab activities, direct instruction, and assignments. | suspect this is
from the fact that science has not been engaging but has been presented by rote teaching
practices that do not engage or challenge students’ abilities. I want all earth science
students to experience doing science where they use a project that has real world
application to learn science. To accomplish this, I will integrate project-based learning
(PBL) with current teaching strategies to overcome learning discrepancies.

The main question | am seeking to understand is: Does PBL enhance
understanding of science concepts compared to conventional instructional strategies?
Sub-questions include:

1. Does PBL motivate students to learn more than conventional teaching methods?

2. Can artifacts in a project or the project itself be used as the major assessment

during a unit rather than a summative test?
CONCEPTUAL FRAMEWORK

PBL has had a growing influence in the past few decades. | have been concerned, as |
have assigned projects, that there has not been deep understanding exhibited by all
students. The PBL approach requires many in depth and multi-faceted steps of planning,
design, and assessment to foster and encourage understanding. 1 will define PBL, discuss
its components, explain successes, barriers, and how to mitigate specific barriers
involved. In all that is said and done regarding the use of projects the most important
aspect involved is a deep understanding when used during science instruction. (Barron,

Schwartz, Vye, Moore, Petrosino, Zech, & Bransford, 1998; Kanter, 2010)
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PBL is a method of learning focused on a central project or series of projects.

According to Markham, Larmer and Ravitz (2003) “the project work is central rather than
peripheral to the curriculum” (p. 4). Tinker (1992) states that;

“Projects are what scientists do. Students who are thoroughly engaged in a

project-having selected the topic, decided on the approach, performed the

experiment, drawn conclusions, and communicated the results-are doing science.

They are seeing science not as a houn, an object consisting of facts and formulas,

but as a verb, a process, a set of activities, a way of proceeding and thinking” (as

cited in Colley, 2008, p. 24).

According to Krajcik, Blumenfeld, Marx, Bass, Fredericks, & Soloway (1994)
PBL is tied to the constructivist theory of learning in that students learn and make sense
of the world via active learning. The authors review literature concerning PBL and
explain that learning is a social experience. Group members can pull from others’
knowledge and experience to engage in the learning process. They state that the “project
attempts to build bridges between science content and real-life experiences” (p. 486).
The PBL model is used to integrate the science content learned and helps students
construct meaning, solve and engage in problems, enhance their cognitive processes, and
apply the knowledge gained during the course of project components.

Krajcik et al. (1994) gives the first of five major components stating that projects
should “engage students in investigating an authentic question or problem that drives
activities” (p. 486). The project is driven by essential questions that are complex and
relate to curriculum standards (Schneider, Krajcik, Marx, & Soloway, 2002). The

questions can be selected by the teacher or student generated. The questions must be
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molded so as to require more than one or two days to answer.

The project and its driving questions should relate to the students and the
community in which they live providing a real-world aspect, rather than being distant or
unrelated (Rivet & Krajcik, 2008). Speaking of these driving questions Barron et al.
(1998) states that these questions need to be “well crafted” (p. 274). This helps to pique
interest and desire to investigate the question or problems more openly. As students
pursue their driving questions via PBL, they generate new questions and take on the role
of the scientist as they do the work of a real scientist. These driving questions can also be
refined or changed as needed along the process (Krajcik et al., 1994).

Rivet and Krajcik (2008) explored contextualizing instruction in a PBL setting
and how it supports learning. Contextualizing refers to using certain situations,
questions, or problems that occur in the students’ world or real-life that are interesting or
meaningful and will also engage students. The study took place in two eighth grade
public schools in an urban Detroit area consisting of mainly African-American students.
Focus students were observed, actions noted, and assessed based on comments made in
class discussions, and small-group work. The course instruction was based on the
physics of collisions using the science concepts of force, velocity, and impulse. The unit
lasted 10 weeks and focused on the driving question: “Why do I need to wear a helmet
when I ride my bike?” Students then experienced two anchoring events. These are
events that are common to students that help memory recall and help students connect
existing information to new information (Sherwood, Kinzer, Bransford, & Franks, 1987).
Questions were asked about the two anchoring events and related to the initial question as

class discussion pursued. Following the driving questions were a series of activities, lab
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investigations, a concept mapping exercise, and a final presentation to sum up learning

during the project.

Students were assessed based on contextualization scores developed by the
researchers to determine the value of anchoring events in the PBL classroom. A
contextualization score focused on observations of how the students interacted in class
and used the driving questions or topics to develop their understanding of force, velocity,
and impulse. Students with a low contextualization score either made no response in
class or when they did the comments were short statements that provided lower-level
recall type responses. A higher contextualization score showed students elaborating on
concepts involved and were accurate in their responses. These responses were more
thought provoking or higher-order and often showed students initiating discussion and
applying their knowledge to deepen their understanding during the project activities.

To assess the relationship between learning and use of contextualization during
the project the researchers compared contextualization scores with those pre/post test
scores, which showed a significant correlation (r=0.61, p= 0.05). Those students who
received high scores on their posttest were also observed to show a high use of
contextualization features from the lessons. Rivet and Krajcik (2008) explains the
alternative, “Students who were not observed engaging with the contextualizing features
of the project during classroom observations did not achieve strong pre/posttest gains”
(p. 92). When anchoring real-world events with driving questions, students can better
connect new science knowledge to existing prior knowledge. This allows deeper

understanding and application of the new knowledge constructed.
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The second component of good PBL instruction “results in students developing a

series of artifacts or products that address the question or problem” (Krijcek et al., 1994,
p. 486). Sometimes the artifacts are the project itself, sometimes they are the assessment,
sometimes both; it depends upon the scope of the project. Artifacts can range from
homework assignments, storyboards, and lab assignments to multimedia presentations,
books, community outreach, and modeling (Barak & Zadok, 2009; Barron et al., 1998;
Kanter, 2010; Markham, 2003 p. 50).

Many projects are design-based in that they develop or create an artifact or
product. Barak and Zadok (2009) discuss how students can start by creating simple
artifacts like constructing a fishing rod out of Legos leading to a more difficult design
such as a computer controlled car that has to perform certain tasks. Liu and Hsiao (2001)
looked at students involved as multimedia designers where they first learn the software,
then created multimedia presentations such as PowerPoints or Photoshop, followed by a
larger project by creating a website. Barron et al. (1998) researched students designing
playhouse blueprints for small children with the winning design being used for an actual
playhouse in the community. In all of these design-based projects the use of driving
questions and referring to them often enhanced student learning.

A third and important component of PBL is that it “allows students to engage in
investigations” (Krijcek et al., 1994, p. 486). Rivet and Krajcik (2008) discussed using
contextualization to enhance engagement. This was done by making the investigations
relate to the students’ questions or real life so they could make connections between what
they were learning, new content knowledge, and then be able to apply that knowledge.

When engaging in projects, Kanter (2010) states that, “learners need to be active in
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constructing their understanding of science content” (p. 527). In all the examples from

component number two where students create or design artifacts, the artifacts were used
as the engagement tool where students must be actively involved in order to produce a
beneficial project and learn the content. (Barak & Zadok, 2009; Barron et al., 1998; Liu
& Hsiao 2001).

A fourth component of PBL “involves students, teachers, and/or members of
society in community as they collaborate about the problem” (Krijcek et al., 1994, p.
486). Barron et al. (1998) discuss integrating members of the community into projects.
They combine different projects with a feature called “Jasper Central” (p. 289). With
Jasper, community members take part in evaluating students’ projects. In this study fifth
grade math students are faced with the project of designing blueprints for a small
playhouse in the community. Once they design the playhouse to scale they prepare a
presentation where they must convince Jasper that their design should be used. Jasper
was used to evaluate for accuracy, safety, consistency, and how well the students
communicated design features in their plans and presentation.

The evaluators found that 84% of designs were accurate enough to be built and
used in the community. The article does not provide the rubric or specifics of how
students were graded, but observations showed that students “took seriously the need to
convince Jasper Central of the accuracy of their work. They included information about
safety requirements and their use of extra wood for trim, and they put forth effort to
convince their audience that it would be fun for 4 and 5-year olds to play in” (Barron et
al., 1998, p. 303). An important aspect of using an outside source rather than the teacher

to judge is that it freed up the teachers to become coaches along the process of the
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project. They could engage with the students as they created their designs and helped

students hone their presentation skills.

Another project was used in conjunction with an outside panel in a college food
science class (Lee, 2015). In this study the students were taught via lecture, class
activities, and lab activities. At the end of the semester a “Final Meal Project” (p. 61)
was done to apply all that was learned during the class and was worth 15% of their grade.
Students were to work in groups to produce a four-course meal and a sensory panel
evaluated their food quality as well as their food science knowledge. The panel consisted
of faculty and students from the college.

Lee (2015) explains that in a survey 71% of students strongly agreed that the
project “reinforced course materials covered in the lectures” (p. 63). Reporting on the
comment portion of the survey students said they benefited from the feedback provided
by the panel and that the “sensory panelists helped them to prepare food to a higher
standard.” (p. 63). Another comment states that the sensory panelists “were able to ask
us questions and explain concepts further. We were asked some challenging and thought-
provoking questions.” (p. 64). Through using a panel or members of the community
outside the classroom students are required to put more thought and real-world
application into what is presented compared to traditional methods of presenting to a
single teacher.

The fifth and final component for PBL involves students using cognitive tools
(Krijcek et al., 1994). In terms of cognitive tools, each project is unique and requires its
own set of tools for use in its design and learning goals or outcomes. Liu and Hsiao

(2001) speak of using “Cognitive aids” (p. 3) like storyboards and flowcharts to help
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design and guide students while completing a multimedia project. Krijcek et al. (1994)

discuss using computer software and applications to help analyze lab investigations by
obtaining information that can be more easily studied and revised with technology.
Students can simulate real-world data analysis, which makes the “environment more
authentic” (p. 488).

In the study by Barron et. al. (1998) a problem-to-project approach is used to help
build cognitions for large and more difficult projects like the designing of the
aforementioned playhouse In the problem-to-project approach, students watch a video
where a kid gets hit by a car. Next in the video, on career day an architect visits with the
students followed by a developer who wants to donate some land for a project. Using
student input, the architect, students, and developer decide that a playground should be
created to help solve the problem. A challenge is left for the students to design a site plan
for the playground, design a model of the playground, and give a view of the equipment
containing all the angles, lengths, and depths. They also have to take into account the
safety parameters for the ages of kids who will be playing on the playground. Once they
solve the playground problem they apply what they have done to the project, which
consists of designing a playhouse that will actually be built in a local community. To
evaluate the effectiveness of the problem-to-project approach students were assessed
three ways. First was a “design-a-chair” performance assessment. This assessment was
given via a pre and post test. The drawings were given to two viewers that had a rubric
and scored drawings based on the picture quality, measurements, scale relating to the

actual measurements, and measurement labels being consistent to scale.
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The reviewers were able to identify the pretest compared to the posttest drawing

correctly 97% of the time. Seventy-one percent of students improved from showing no
or unrealistic measurements on their pretest to using realistic measurements on the
posttest. Scores on a standards-based geometry test show that all students were able to
benefit from their problem and project-based work. Test results show the high-achieving
students with the largest test gains from ~28% correct answers on pretest to ~90% correct
on posttest. The low and average achieving student levels show gains of ~36% and
~55% respectively. The authors attribute the improvement of all students by imbedding
geometry concepts within the project. The last assessment used a presentation to Jasper
Central and indicated that 84% of the playhouses designed were judged accurate enough
to be built (Barron et al., 1998). Findings from Barak and Zadok (2009) indicate similar
gains through using the problem-to-project approach.

A major benefit of PBL is that it fosters use of higher order thinking skills and
provides motivation to use these skills. Stolk and Harari (2014) state that, “When
compared to more conventional and direct instruction, PjBL (Project-based learning) and
PBL (Problem based learning) promote better problem solving, more effective cognitive
skill transfer, and higher use of elaboration, critical thinking, and metacognitive
strategies” (p. 231-232). This only benefits students when the project is designed to
specifically address higher order thinking skills (Kanter, 2010).

Tiwari, Lai, So and Kwan (2006) compare the use of PBL (Problem-based
learning in this case) to Lecture-based instructional methods in a qualitative and
guantitative study involving undergraduate nursing students in Hong Kong. The study

specifically looks at the use of critical thinking disposition, which is defined in the article



11
as, “the consistent internal motivation to value and use critical thinking” (p. 548). They

found that disposition scores were higher for those involved in PBL than lecture and that
it was that way for two years after the courses ended to a small degree. They attribute
this disposition to the PBL process using case based problems from actual patients from
which they had to identify the problem, research it, synthesize, analyze, and apply the
new knowledge to help solve a problem in small groups. Students were more active and
involved in the learning process than the lecture students. Students also found the PBL
process “enjoyable, inspiring and self-fulfilling” (p. 551) whereas those in the lecture felt
negative towards their experience and that the lectures didn’t encourage them to think.
The authors speculate that the PBL method encourages critical thinking and state that as a
result of PBL self-regulated learning, self-efficacy, and motivation increases as students
continue in PBL methods.

Other benefits of PBL (Project-based learning) include teambuilding, teamwork,
collaboration, and cooperation skills that are all experienced and enhanced. Many
students enjoy working together because there is a built in support group and all can
share in the workload. Students learn to split up tasks and manage time while working
together. Teams of students can give each other feedback and help to revise different
aspects of their project or activities. Communication skills are taught and students learn
how to interact with their group to produce a product more efficiently and complete the
learning activities. Students might also come across negative results and learn about
conflict resolution. (Barak & Zadok, 2009; Barron et al, 1998; Filippatou & Kaldi, 2010;

Liu Hsiao 2001; Tawari et. al 2006)
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There are many benefits to using an outside audience, panel, or members of the

community in conjunction with the project (Barron et al., 1998; Lee, 2015). Barron et al.
(1998) indicate that using community members simulates more of how the real world
works or “work life” (p. 285). An external audience or panel makes the work more
meaningful and offers new opportunities for learning and can help students “learn about
more effective ways to communicate our ideas” (p. 285). As students present to a panel
they can learn via feedback and interactions with panel members. Lee (2015) says that
the panel used in their project research to judge food helped students produce food to a
higher standard than they otherwise would have done without the panel. Another benefit
of using an external audience and having to present to them is that it provides a “strong
incentive to prepare and revise” (Barron et al., 1998, p. 286). Students are required to put
more thought and make the project more meaningful.

In the Jasper program (Barron et al., 1998) students were able to utilize and
benefit from constant revision. Students understood that it was to be the norm as they
proceeded in the project. Setting clear expectations is important in regards to revision.
Teachers who were interviewed were surprised to see that students would actually revise
and wanted help from someone else. Interviewers in the research found that every student
made at least one revision to their blueprint. It is important to note that the curriculum
was designed so that students provided feedback to other groups and teachers filled out
evaluation sheets of student projects so they could make revisions as the project
proceeded.

Filippatou & Kaldi (2010) research the effect of PBL on fourth grade students

who show signs of learning disabilities in Greece. Students were learning about sea
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animals via direct instruction, visits to local markets, expert visits, hands on (specifically

with the sea animals), and other individual or group activities. They were given a pre and
posttest and on all seven units taught on sea animals students scored higher at the end of
the project. Self-efficacy increased regarding environmental studies for these students.
Comments from students indicate that the students found PBL more effective, fun, and
motivational than other forms of class instruction like lecture and using a textbook. The
authors state in the discussion that the PBL “approach applies better to their educational
needs for a multi-sensory teaching method” (p. 23). In this article PBL was integrated
with activities and helped to provide variety for the students that they were not
accustomed to.

In a study by Schneider et al. (2002) researchers assessed a school that had
restructured their science curriculum to use PBL and inquiry methods and compared them
nationally to other schools which had not implemented principles of PBL and inquiry.
The school, an alternative high school with 450 students, was situated in a Midwest
university town of approximately 100,000. Students had varying abilities and
backgrounds and were mostly white middle to upper class. The school was compared to
others in the nation by using the NAEP test results from 1996.

The test was a combination of multiple-choice, short answer, and a performance
assessment portion. Item difficulty was compared between the researcher’s test and
NAEP test indicating a close relationship with a coefficient of (r = .77, p <.001).
Conclusions from data show the PBL students outscored the national sample on almost
half of the test items putting PBL students in the 70" percentile of the national average.

Many test items in which the length of the response was extended scored even higher
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than the national average. Schneider et al. (2002) further explain that, “The format of

PBS (project-based science) instruction encourages students to extend their thinking.
Tasks and activities are designed to encourage students to express their ideas in a variety
of ways” (p. 419). With a test rich environment that currently exists this study shows that
PBL students can do well on standardized tests similar to other modes of instruction. An
interesting note in the data show patterns that science concepts which are difficult to
understand in the PBL group are also difficult to understand for those not involved in
PBL instruction.

In using PBL in science classrooms one can encounter some barriers to success.
One major barrier is the fact that there is disconnect between doing a project and the
project providing meaningful learning (Kanter 2010). Kanter (2010) states that the way
PBL curricula is designed can cause “tension between the doing and the learning”

(p. 529). Baron et al. (1998) explain that many get caught up in the “doing” of an activity
or project rather than “doing with understanding” (p. 273). In a study involving a
robotics experiment the instructor discovered that even after the change to PBL many
students would create the robots and then be unable to explain what they had learned by
doing the project (Barak & Zadok, 2009).

A solution to this challenge would be to create or develop driving questions that
relate to the project and fosters learning of the concepts involved. Many researchers view
scaffolding as vital to success for gaining deep meaning during the PBL process. These
scaffolding strategies must be age and content specific (Barak & Zadok, 2009; Barron et
al., 1998; Liu & Hsiao, 2001). Teachers need not be afraid to also interject some direct

instruction along the way when discussing deep concepts that students may otherwise not
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learn about while doing the project (Filippatou & Kaldi, 2010; Kanter, 2010). Barak and

Zadok (2009) commented that the students in his study actually enjoyed it and it helped
them focus their learning. Depending on the experience of students with the PBL method
differing scaffolding patterns will be needed along the way to ensure learning takes place
(Kanter 2010). Liu and Hsiao (2001) explain that in a study of Middle school students
using multimedia design projects used multiple scaffolds to guide students. Scaffolds
include the use of direct instruction, contact with multimedia experts, flow charts,
storyboards, multimedia tools, and technology in the project.

Barron et al. (1998) explains that a major scaffold to help focus students’ attention
during the more open ended projects is to use the problem-to-project method. This will
help students put their project into perspective and helps students analyze the specific
parts of the whole project. They give the example of monitoring a local river as a project
and then using a specific emergency problem to help teach certain aspects or components
of the project they are participating in. Another scaffold they explain is the use of
contrasting cases. Contrasting cases involve students analyzing two opposing cases or
situations and then discuss the differences and similarities. This allows students to ask
questions and find out more in depth about a topic within the larger scope of the project.

Assessment tools such as interviews, questionnaires, and reflection logs should be
used as scaffolding during the project. Liu and Hsiao (2001) in a summary statement
concerning scaffolding stated “findings indicated that these scaffolds were not only
necessary, but also critical for an implementation of this PBL” (p. 334). Students need
time to self-reflect on what they are learning before finishing the final project. Students

can use these assessment tools to finalize, fix, and prepare the final product to bring
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closure and ensure a high quality project. It is also important that students be allowed to

take ownership of their project by helping to create the assessments in certain instances
(Barron et al., 1998).

An interesting barrier to success regarding engagement was discussed in the
article involving students with learning disabilities. Filippatou & Kaldi (2010) state that
during the project on sea animals, students were engaged behaviorally and motivationally
speaking, but “these pupils did not seem to be cognitively engaged” (p. 24). They
explain that students went about learning in a “superficial way” (p. 24), giving the
example that the students wanted help to complete the task but not to understand the
content. To combat and help foster cognitive skills in these students the authors state that
one must teach them to use cognitive strategies by direct instruction more during the
project. It helps to shorten or adapt the PBL activities and provide more specific learning
goals. Text (magazines or textbook) materials used should be specific to and adapt to the
student’s reading level or level of understanding.

Another barrier to success of PBL is grouping of students and keeping students
accountable for individual as well as group learning. Barron et al. (1998) discuss some
solutions in research with fifth graders. The authors mention that the first priority in
group work is to establish group norms for individual accountability. An example is
given that group members must all come to a certain threshold of achievement in order to
move on to other more difficult aspects of the project. One must understand how a scale
model works before building the actual model that uses scale models. The researchers
explain that oft-times the students will teach each other and make sure that all understand

if this is the case. Liu and Hsiao (2001) say that another solution to helping student
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groups function is assigning students certain roles or responsibilities.

The way one assesses PBL can overcome the accountability barrier and help
ensure understanding has occurred. Rivet and Krajcik (2008) discuss some observations
as they reviewed a specific group and its individual members. A pre and posttest was
given along with two artifacts that were presented as the assessment. One individual
received one of the highest scores on the posttest while scoring low on his artifacts
presentation assessment that was more geared to higher cognitive levels. Although he
scored well on the posttest the artifacts show a better picture of his actual understanding
during the project.

If one is to assess the whole group on one product or artifact, then it will not
necessarily be an accurate view of an individual’s understanding. Rivet and Krajcik
(2008) elaborate on the Helmet project stating that, “Depending on the focus students’
role during group work, the artifacts may not be a reflection of their own understanding
but that of another, perhaps more dominant, group member” (p. 94). They give an
example of a student who received a good score on the artifacts, but while observing his
presentation and understanding during it that he looked to his group for help half way
through and stumbled through the explanation. They reviewed observations showing that
the student was quiet during small group discussions and that the group was dominated
by another student. The authors state that the posttest scores are a better indicator in this
situation of understanding than the artifact that was a product of group work. Thus, two
varying assessments for learning help get a better picture of understanding more than just
one final product. Barron et al. (1998) states that along with multiple assessments it is

important to allow and incorporate reflection and revision during the course of the project
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and during activities within the project.

A barrier to success, when using a sensory panel, is that students may feel nervous
or that the judging may be too “harsh” (Lee, 2015, p. 63). To mitigate, one may use a
mock panel or use teachers the students are familiar with. The students can also become
familiar with those who will serve on the panel if they have contact with them before they
present their project.

Other barriers with using the panel are: that the time of day will influence which
community members can participate and that the panel may not feel comfortable enough
with the content involved to make accurate evaluations of students (Lee, 2015). To
mitigate the situation, the teacher must take time to consult with community members
and solicit ideas as to how to go about grading or evaluating. One can sit down before
the project begins and provide the panel with an overview of the topics covered in class
and provide information given to the students in class so they are familiar with content.
Community members can be contacted by students and invited to sit in on developing the
project to build relationships of trust. All of these factors lead to good project design and
time outside of class to ensure contact is made.

One last barrier to success is time. PBL takes time and resources to implement!
Many teachers and researchers ask “Is PBL worth the time and effort?” Students
generally want more time to complete longer or more difficult projects (Liu and Hsiao
2001). In order to overcome this barrier; students must have a project that relates to them,
is interesting, and provides depth enough to maintain focus as well as provide a
meaningful learning experience that they will remember (Rivet & Krajcik, 2008; Short,

Lundsgaard, & Krajcik, 2008).
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Time constraints can be a barrier to the success during a project. Some projects

that are too long will find students losing motivation, while those too short will not
provide enough deep meaning. Sometimes the core curriculum is a barrier in and of itself
for integration of PBL into the class (Kanter, 2010; Liu & Hsiao, 2001). Liu and Hsaio
(2001) reference (Liu & Rutledge, 1997) stating that “the challenge for the teachers and
researchers is to keep the students interested while engaging them in the more important,
but less fun, tasks such as planning, designing and evaluating” (p. 6). Kanter (2010)
speaks about designing the project so that there is a balance between allowing the
students freedom to explore questions and natural phenomenon, while also getting at the
meaning of the content that one is to understand. How to do this remains a hot topic in
PBL research and is a continuing question many educators and researchers grapple with.
The use of the problem-to-project and contrasting case scaffolds can help with this barrier
as well (Barron et al. 1998).

Teachers will have to plan their tasking by breaking up the mundane planning and
designing features of the project. They can also interject useful demonstrations, videos,
models, and provide instruction where needed during times of confusion. PBL can be fit
to address the needs of students in whatever capacity and must be done to ensure success
(Barak & Zadok, 2009). Professional learning communities and collaboration with other
teachers will help in planning and developing successful, meaningful, and useful PBL
learning environments (Liu & Hsiao, 2001).

Barron et al. (1998) give an important reason for using PBL during sacred class
time. Students that had completed Jasper were asked what they remember about fifth

grade that made them feel proud and creative. Fifty percent mentioned the Jasper
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program and after being asked why many said that is was a “very important experience

for them” (p. 305). Jasper involved using the community panel to assess their blueprints
and presentation where they designed a playhouse for a local community park.
METHODOLOGY

For the intervention | used two freshmen Earth science classes. The first project
included the treatment of group one who created a fourth grade book on weather and
presented it to our local elementary students (Appendix A). The second group was the
non-treatment and were taught about weather using conventional methods including;
direct instruction, book assignments, lab work, video, lecture, and discussion. During the
second mini-unit on climate group two became the treatment while the other group
became the non-treatment (Appendix B). Students involved in the treatment researched
global warming, prepared a PowerPoint presentation, and presented to a community
panel for evaluation. Each unit lasted four weeks. The total duration of the study was
eight weeks. The research methodology for this project received an exemption by
Montana State University's Institutional Review Board and compliance for working with
human subjects was maintained.

My intervention cycled the treatment and comparison between two groups over the
course of units on weather and climate change. Figure 1 summarizes the intervention

sequence.
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Figure 1. Visual explaining methodology.

Both treatment and non-treatment groups began the weather unit using conventional
teaching methods. | showed a couple demonstrations in the lab relating to air pressure by
crushing a pop can and using air pressure to hold water inside an inverted beaker.
Students then viewed a video of air pressure crushing a 55 gallon drum by the same
method. Following the demonstrations students began a weather data collection lab that
taught them about low and high pressure, temperature, cloud coverage, and humidity. At
the end of the lab students drew conclusions using graphs of different weather parameters
and how they influenced weather. We specifically discussed air pressure and how
important a weather predictor it can be. Students performed a laboratory exercise that
involved analyzing dew point and reemphasized the relationship between temperature
and cloud formation.

Another series of demonstrations were used to present air masses and fronts.
Students used structured notes containing essential questions relating to the formation of
certain air masses and frontal boundaries. Assessment of air mass and front formation
was given via a “quick-write” where students wrote for five minutes concerning a teacher

generated prompt. A review assessment was provided the following day involving a map
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of North America and had students indicate the type of air masses that would form over a

specific area. Notes on global wind patterns, Coriolis effect, causes of wind, and pressure
belts were then given and discussed. Conventional instruction concluded using videos
and structured notes involving conditions that give rise to thunderstorms, tornadoes, and
hurricanes. A summative quiz was given regarding all weather content.

Students of the second group who were the control during the weather unit moved
into the climate unit where they would become the treatment group. Those of group one
involved in the weather treatment began work on the fourth grade book project. A rubric
was given involving all aspects and expectations for the project (Appendix A). Various
fourth grade books were shown and on hand for reference as students created their book.
Students were able to choose a partner and were then randomly assigned topics involving
air masses and fronts or severe weather. Separate rubrics were given to specifically
account for the differing content (Appendix A). Groups then surveyed fourth grade
students asking them for their preference in book types and ideas to use for the creation
of their book. Once books were finished, students took their book to the fourth grade
students and read them their stories. After each book was read students gave each fourth
grader a simple survey that asked them how the liked the book and what they learned
about weather (Appendix A).

The climate unit started with a launch lab where students used Google Earth to
gather latitude data. Students then used average temperature data of various locations
and analysis questions to compare different factors influencing climate around the globe.
A video using Extreme Ice produced by National Geographic was presented and students

noted the consequences of global warming. Other short videos were watched and
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analyzed and pertained to desertification, sea level rise, ocean acidification, and habitat

loss. A discussion web was given to help analyze conditions contributing to global
warming (Appendix B). The essential question asked in the center of the web was, “Are
humans causing global warming?”. On both sides of the discussion web there are boxes
for natural causes of global warming and also human causes of global warming. To
assess natural causes of global warming; students watched videos concerning
Milankovitch cycles, plate tectonics, and solar cycles. Students used book and internet
sources to analyze human factors linked to global warming such as; fossil fuel use,
deforestation, and the heat island effect.

Students performed a lab where they simulated the greenhouse effect. They then
did an activity where they measured and analyzed climate influence on tree ring growth
from trees spanning from the 1400’s to the 1960’s. They also analyzed graphs from ice
core data from the Greenland ice sheet and carbon dioxide levels from the Mauna Loa
Observatory provided by Northwestern University in a series of activities called data
detectives. Finally, a small PowerPoint was presented showing how sea level and
temperatures have changed in the last 500 million years.

Project work began for the second treatment group and a breakdown of the project
was handed to students along with the grading rubric (Appendix B). The project
consisted of researching global warming, creating a PowerPoint presentation, and sharing
with a community panel. Students discussed whether or not humans are the cause of
global warming or if it is happening through natural processes. The content of the
presentation consisted of the students showing the consequences of a warming planet: sea

level rise, desertification, ocean acidification, and habitat loss or gain. Students then
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discussed data gathered from ice cores, pollen, and alpine glaciers, and rock record to

show the way scientists tell how climate has changed in the past. Lastly, they were to
justify their position concerning the question of whether or not humans are the cause of
warming with data as well as answer questions from the panel.

Students were given three days to prepare their presentations and were to create an
outline of their presentation before they were to worry about slide transitions and
pictures. On the last day of work students used their grading rubric to do a peer review
and help a different group see how they could improve their presentation. In addition to
peer evaluation a class aid and | went to each group and showed them areas we thought
they could improve. We also helped them formulate responses to possible questions that
the panel would ask.

| put together the community panel and tried to use people with different
backgrounds. One panel member was a farmer and former agricultural science teacher,
another is a fire fighter for the forest service, and the last is a mother. | split up the
grading rubric between the three so they could focus on a couple of specific parts on the
presentation and then added their responses onto one rubric to calculate a score. This
allowed the panel time to formulate questions to ask the students when they were to
justify their position. Students who were not presenting were in the lab getting ready for
their presentations. The class that did not do the project went through the same sequence
of instruction minus the project. Both groups filled out a knowledge rating with all
weather and climate concepts to help review for their posttest.

Data was collected on both groups by first using a pretest. The assessment was

teacher generated and was given through Mastery Connect, which is a computer based
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testing website supplied by our District. During direct instruction | administered quizzes

to assess content knowledge as well as quick-writes following instruction. A quick-write
is simple writing prompt that assesses what is learned during an activity or lesson and
allows students to discuss any misconceptions they may encounter during the lesson. A
knowledge rating was used at the end of both units to help prepare for the posttest. This
is written in the form of “I can” statements that match content objectives. Class
observations and a teacher log served to assess the engagement level, attitude, and
general behavior of the class during the project.

The first treatment group was assessed on their fourth grade gook by a teacher
generated rubric. The fourth graders who read the book were given a simple survey
where they could rate the book on content as well as readability or if it was enjoyable to
read. These surveys were factored into the students’ grade. The second treatment group
that did the climate unit project produced a PowerPoint presentation for a community
panel. After students presented to the panel the panel members asked questions and
graded the presentation. | administered a summative exam after grading the projects to
see if test results paralleled or matched project grades.

In order to assess whether or not PBL motivates more than conventional instruction
| used three methods. | used a teacher log/journal to record my perceptions concerning
the effectiveness of how the project motivated students to learn compared to conventional
instruction. | also used a student survey to tell how they felt about the project compared
to other teaching methods. Surveys were administered by paper and tabulated by hand
(Appendix C). Semi-guided interviews were conducted at the end of both projects

(Appendix D). | randomly selected six students for the interview sessions. There were
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equal numbers of high, medium, and low achieving students. | wanted the students to

discuss their perception of the project and how they felt it helped motivate them to learn

the content.

To assess the question of whether or not a project or artifact would serve as an

assessment tool rather than a unit test | used the project rubrics and the post test data. |

compared their results to determine the correlation. 1 also used student grades during the

analysis. The data sources are summarized in Table 1.

Table 1
Data Triangulation Matrix

Focus Question

Data Source 1

Data Source 2

Data Source 3

assessment tool?

Presentation
rubric

Primary Question Pre-unit test Formative Class Observations
Post-unit test | quizzes and Teacher log

1: PBL’s effect on student quick-writes

understanding vs.

traditional methods?

Sub-Questions Student Student Survey Teacher
Interviews journal/log

1: Does a project motivate

more than regular

instruction methods?

2: Artifacts used as Book creation | Panel Summative test

DATA AND ANALYSIS

A variety of data collection methods were planned into the design of my

intervention. During the course of the treatment for both units on weather and climate

constant observations and notes from my teacher log served to help keep the projects on

track, aligned to the triangulation matrix, and helped to analyze qualitative and

quantitative data gathered.
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Influence of PBL On Student Understanding

I wanted to evaluate the affect of project-based learning on understanding of
science concepts compared to conventional instructional methods. To assess the question
a pre and posttest was given to both classes. The first treatment group, or weather project
class, showed a mean gain score of 0.15 (N=19) on the weather posttest. This was the
portion of the test for which the project was completed. That same group showed a mean
gain score of 0.17 (N=19) on the climate portion of the posttest. The second treatment
group, or climate project class, showed a gain score of 0.2 (N=22) on the weather portion
of the posttest, and a 0.36 (N=22) gain score on the climate portion (Figures 2 and 3).
The climate project class had higher gains on both weather and climate sections of the

posttest.

Pre & Post Test Class Mean Gain Scores

Gains Scores

Climate lsrojec( Class WeathernProject Class
B Weather Test B Climate Test

Figure 2. Mean gain scores from pre to posttest, (N=41).
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Figure 3. Posttest gain scores, (N=41).

Both treatment groups that scored gains at or above the median were higher
achieving students (Figure 3). Seventy-five percent of students in the weather test
treatment group and 78% in the climate test treatment groups with gains above the
median were A and B students.

There were six students overall that had negative gains scores. Half of those
students are F students. Two of the negative gains students were high achieving students
and showed negative gains for the test that coincided with the conventional instructional
methods while showing positive gains for the test in which they did the project. There
were no students from the climate project class that had negative gains on the climate

portion of the posttest for which the project was completed.
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The climate class; which scored higher gains and contains students with higher

achievement levels, tend to do better on formative quizzes and show more depth of

knowledge in their quick-writes (Table 2). Student mean scores on two quizzes given

during the weather unit were 75% and 78% for the climate project class. The same two

quizzes given to the weather project class were 80% and 64%. The second quiz was

more summative in nature and covered all weather content presented over two weeks of

class. A simple formative air mass quiz showed climate project students scoring 76%

with one or less mistake while the weather project students had 38% with one or less

mistake.

Table 2

Comparisons of Weather Project Class and Climate Project Class

Weather Project Class

Climate Project Class

Gains from Preto | Weather Unit Climate Unit Weather Unit Climate Unit
Posttest 15 17 2 .36
Formative Quiz Quiz1 | Quiz?2 Quiz 1 | Quiz 2
Scores from 80% 64% 75% 78%
weather unit only
Formative Air 1 or less Mistake 1 or less
Mass Quiz Mistake
38% 76%
Discussion Web No Depth No Depth
(Depth of Content Depth Depth
in notes). Climate 67% | 33% 33% | 67%
unit only
Achievement 7 students are A and B students 15 students are A and B students
Levels 7 D and F students No D and F students
High Posttest gains | 67% 56% 89% 89%
+ High
Achievement
Levels

Observations from
Teacher Log

Almost half unprepared

Deadlines met.

Poor Group Communication

Good Group Communication

Peer Evaluation Not Used

Peer Evaluation Tool Used




30

Didn’t follow instructions or use Followed instructions and used
rubric well rubric well

Poor class attitude and behavior Good class attitude and behavior

The discussion web used during the climate unit were analyzed by categorizing
responses as either no depth and erroneous notes to very deep and specific. The weather
project class showed 67% of students showing no depth with 33% of students showing
depth and were more specific. The climate project class was just opposite with 33%
showing no depth and 67% being more specific.

Observations (Table 2) show the climate project class was engaged in their project
75% on one day and 82% on another day while the weather project class engaged 30%
and 50% of the time respectively. The lower gains group for the weather project had four
of ten groups fail to complete the project compared to only one group in the other class.
Table two shows a comparison of other observations between the two groups from my
teacher log. All students that scored at or above the median gain score were also fully
engaged during their instructional time either for the project or during conventional
instruction. Engagement observations on Table 3 show 90% of the low gain students
from the weather project class were unengaged at some point during their project. Eighty-
three percent of weather project students that have low gains on both weather and climate
sections of the posttest were also unengaged during their project work. The higher
achieving climate class had 69% of students that received low gains on both weather and
climate posttest sections with 46% of those students unengaged at some point in their

project.
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Table 3
Comparison of Posttest Low Gain Scores and Engagement
Low gains
Low gains Low Gains | on both post
and on both tests and Mode of
Low Gains Unprepared | weather and | unengaged low gain
and on project climate post | during students'
Unengaged | due date test project grades
Weather
Project
Class 90% 60% 60% 83% F
Climate
Project
Class 38% 0% 69% 46% C

Note. Low gains students listed were at or below median score in both classes, (N=41).

Impact of PBL On Student Motivation

The second question | am seeking to answer is; Does a project motivate students

to learn more than current teaching methods? I interviewed both classes of different

achievement levels. | created a list of students for each class and separated them

according to yearly average grade. The groups were randomly selected by placing names

in a box and having a student aid choose them. The interviews for both classes were

conducted at the end of the climate unit of study. Students were told that the interview

would be done as mentioned and that they would have no bearing on their grade. During

a class activity | brought each student into the chemistry lab and conducted the interview.

Most interviews took approximately fifteen minutes.

Students commented positively when asked about their overall impressions

concerning the different projects. Sixty-four percent interviewed were positive, 18% had

negative comments, and the other 18% were indifferent or had neutral feelings. The

negative comments were geared towards having a hard time integrating science content

into a story for the fourth grade book project and not wanting to speak in front of people
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for the climate panel presentation, which were expected concerns. Observations showed

the fourth grade book project being more difficult to accomplish and many students had
issues coming up with a story line that could accurately integrate correct science content
along with a story that a fourth grader would find interesting. Survey results show that of
those who did the book project 68% said they either strongly agree or somewhat agree
that they enjoyed their project overall compared to the climate project students with 58%.
Observations and teacher log of the two projects indicate the book project students
struggling, unengaged, and with negative attitudes during the course of the project
compared to the climate project class.

When asked how students felt the project motivated them to learn the concepts of
weather or climate better than regular teaching methods, nine of eleven students indicated
that it did help. Comments regarding how it motivated included the fact that they could
dig deeper into the content, get to experience it more than taking notes, lecture, or class
discussion, and it helped summarize the content material. One student commented that;
“while looking up stuff about hurricanes, it helped me understand it in an easier way”.
Fifty-three percent of students who did the climate panel project agreed that it helped

deepen their understanding compared to 32% in the other class.
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Figure 4. Survey results comparing project to traditional methods, (N=41).

Surveys (Figure 4) show that students strongly prefer projects over taking notes,
lecture, and in-class discussion. In all surveys with both classes that compared some
form of note taking to doing a project only one student disagreed that they liked notes
more than projects. Videos involving severe weather were more popular than the projects,
but videos involving global warming issues were not enjoyed. Observations for both
classes show more enjoyment during labs than projects, but close to half of students said
they preferred the project to the dew point lab.

All interviewed indicated that using the outside audience to present their project
helped to motivate and deepen their understanding of their respective content. When

asked why, students said they didn’t want to look like an idiot or confuse the audience
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when they presented or shared their project. It helped to motivate students to be more

specific with their project content, in the case of the 4" graders, because they did not
know the content. One student commented that he felt he had a “commitment to them”.
He felt he had to make the book good so they would learn while also making it fun.

When asked further about using the elementary students in the project they
indicated that it was a good change of scenery from the same old class room activities.
Some found it fun to speak with the 4" graders and said that they really got into their
story, while others were nervous and did not want to mess up. Some difficulties from
working with the fourth graders were that they provided some feedback that was not
helpful. Some students wanted jokes integrated into the book and the student who
interviewed found it difficult to find and use jokes in his book. Observing him create his
book showed that he got it in his head that he had to make a joke book causing him and
his partner to differ in opinion resulting in stress and difference of opinion among them.

It was difficult for some groups to receive feedback on their books from the 4%
graders indicating that they did not make sense or did not understand their book. One
student observed that one of the fourth graders was not giving good feedback for any of
the books. observations upon grading the books show that this fourth grader was right in
many cases. The majority of the books were poorly put together, not much effort was put
into much of the work, and many stories just did not flow well.

Using people from the community to present global warming issues yielded very
positive results from interviews, surveys, observations, and post test gains scores.
Students indicated that they felt more drive by using community members for

presentations. When asked why the panel was better than using regular students in class
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they said that there were less people making it easier than in front of a class. Other

factors from using classmates to present to are that they can make you laugh, are
unfocused, and it is not realistic. One student commented that using the community
panel made it feel that it was a “more serious line of work”. Another said it was more
meaningful because they experience it in their jobs first hand and usually when you are
presenting to a class you do not care, but with the panel coming in they wanted to know
the material better. When surveyed regarding whether students prefer presenting to the
community panel compared to me or the class 63% said they agree that using the
community panel was better. The same amount of students also said that using the
community helped them create a better and more in depth power point presentation than
just presenting to the class or a regular teacher.

Using an outside audience produced various caveats during the course of the
project. One student surveyed said that he would like more time developing the project.
During the book project two days were used going to the elementary to survey and then
present to the students. During the first elementary visit students did not know what to
expect and many did not use the results of the survey to incorporate into their story line.
Efforts were made to use the rubric, but many struggled to integrate the content into the
storyline. The panel project seemed less intense due to the fact that both the students and
| are used to PowerPoint presentations.

In all but one interview, students agreed that they prefer working in groups and
prefer project work rather than the regular instruction I usually provide. Comments to
this regard included: it is active; less stressful; you don’t have to remember all the

material at once; you have time to learn at your own pace and time; and have time to
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think about the content. A shy girl stated that there is support during a presentation when

you do not know what to say. When asked why they liked the project more compared to
regular teaching methods one student commented: “I take more in on projects than
regular class... because it is more hands on and have to work with it”.

Students were allowed to choose their partners and all interviewed had positive
remarks. Weather project students said that they were not worried about their partner,
already had a connection, got along, got more done, caught mistakes, and that it was
easier to create an idea. Students involved in the panel project presentation commented
that they could share the work load and get it done quicker while learning at the same
time. One student mentioned that they knew with the partner they chose that they were
going to get it done, and because they were picky people they could talk to each other and
form a better presentation. Another indicated that they already had a connection, got
along, and that they were not worried about their partner. Alternatively, some students
had some issues with their partners and had some issues to resolve. One student said that
he thought his partner would help more, but was gone a lot and did not help. He owned
up to his mistake and said that he would be more selective in choosing a partner next
time. Other groups had one person doing the work while others failed to turn it in until
two weeks after the due date.

When asked what could be done better to keep group members more accountable,
mention was made that I could have given group members a specific role during the
project. Others stated that they would like a time limit on the rough draft that was to be
turned in. In going from weather project to climate panel project | found myself

correcting many mistakes that | had made on the first project. | better informed them of
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deadlines with a printed calendar showing project due dates and better utilized the peer

review system for the PowerPoint. Most importantly, | specifically sat down with each
group and went through the rubric and their PowerPoint and found areas | thought they
could do better. 1 feel that this aspect helped students to produce a more thorough
presentation with deeper and better content compared to the book project in which I did
not provide this aspect.

PBL and Assessment. My third question was to determine if a project alone can

be used as the major assessment tool during the unit rather than a summative test. Plotting
test scores against rubric scores indicate a weak correlation for both classes. A scatter
plot for each class compared the posttest scores within their respective unit in which they
had a rubric score for their project. The plots show an R value of 0.16 for the book

project and 0.28 for the panel project indicating a weak correlation.
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| further broke down each class and their respective rubric score to try to better

answer the question and provide more feedback (Table 4). | wanted to see if a good score

on the test yielded a good score on the rubric or if a poor test score showed a poor rubric

score. | used two different percentage scales and found exactly the same results. When a

rubric score and test score were both within the same range | determined it to be a

positive correlation.

Table 4
Comparison of Posttest and Project Rubric Scores (N=41)
Posttest vs. Rubric Score
Rubric vs. Post Test Scores (Scale 1) Rubric vs. Post Test Scores (Scale 2)
Good Score 75-100% Good 80-100%
Mid-Range Score 50-74% Mid-range 51-79%
49% & 50% &
Poor Score below Poor below
# of % of # of %
Students students Students Students
Poor/Poor 8 20% | Poor/Poor 8 20%
Mid/Mid 7 17% | Mid/Mid 9 22%
Good/Good 6 15% | Good/Good 4 10%
Positive Correlation 21 51% 21 51%
Poor/Good 4 10% | Poor/Good 1 2%
Poor/Mid 9 22% | Poor/Mid 10 24%
Mid/Good 7 17% | Mid/Good 9 22%
Poor or No
Correlation 20 49% 20 49%

Only 51% of the time (N=41) did both scores show a positive correlation. Twenty

percent of the time did a poor test score yield a poor rubric score, compared to 12.5%

good versus good. This indicates a slightly better predictor that those who score poorly

on the test will also score poorly on the rubric. For the climate project the students who
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had the top ten scores on the rubric also scored 70% or better on the climate portion of

the post test. The top eight students for the book project ranged from 82% to 35% on the
weather portion of the test showing a very poor relationship between project to rubric
grade. Seven students from the panel project and nine students from the book project all
had a difference of 20% or more between their rubric or test score from their respective
unit post test. Five of those students had a discrepancy of 30% or greater. Even with a
late penalty for students who did the weather project, all test scores were lower than the
project rubric score. Better indicators of test outcomes seem to be engagement during a
project, and achievement level or yearly average grade.

INTERPRETATION AND CONCLUSION

This study provides evidence that PBL can enhance understanding of science
concepts more than current instructional strategies. PBL provides students with
motivation to understand science concepts deeper than regular teaching methods alone.
The type of project, project design, project implementation, engagement level, use of
scaffolding, and achievement level of students will determine the success of posttest
gains and what is retained. Projects; coupled with regular instruction; if done right, can
engage, deepen content knowledge, and provide students a unique learning experience
that regular instruction alone can not reach.

Quantitative and Qualitative data show that the climate project class exceeded the
weather project class in almost every aspect. They had higher gains scores on both post
test sections and did not even do the weather project. Levels of engagement during the
project was a big factor for the learning discrepancy between the two classes.

Engagement determined the success on the project scores, and the gains scores during the
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use of PBL. The majority of students that scored low on both the posttest and the project

rubric were the students that were unengaged during the project. When they were
engaged many of these students fell victim to the problem encountered by Baron et al.
(1998) where they got caught doing the activity rather than doing it to understand the
science content involved. Many weather project students were frantically making up for
squandered time and they were solely focused on the look of the weather book rather than
the science content behind it, and a well developed storyline.

Observations and post test scores indicate that higher-achieving students who are
more engaged in projects achieved higher gains scores. Lower-level students tend to be
more distracted, are engaged less, and through doing a project show lower gains scores
than their counterpart. Similar to the study concerning contextualization and engagement,
students who were observed to engage more in the driving questions of the project
received higher gains scores (Rivet & Krijcek, 2008). This has taught me the value of
overseeing and getting students engaged in every aspect of the project and throughout
any learning activity.

In the book project | realized what Kanter (2010) meant when he stated that the
way PBL is designed can cause “tension between the doing and the learning” (p. 529).
The nature of the projects and project design influenced the gains from the two different
project classes. All students who did the climate project showed at least some gain for the
climate portion of the posttest. Only 74% of the weather project students who took the
weather posttest showed gains on the test for their respective project. The climate project
was more all encompassing than the weather project. Everyone had the same rubric and

same expectations so there was less confusion than the book project. The climate project
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contained elements of review from each aspect of regular instruction integrated into it.

The discussion web helped to focus students daily on the driving question. Creating a
PowerPoint presentation was also more familiar to the students than writing a children’s
book as well as being not quite as cognitively challenging for the age of students
involved. The weather project did not contain the same elements and was fragmented in
regards to focusing on more specific content from the weather unit. This was the first
time doing the weather book project, but | have done the climate project for the last five
years.

| planned to use the peer review for the weather project as a form of review where
other students could read content from the different topics. This was designed poorly and
due to such a large portion of students being unprepared they did not have an opportunity
to review all the different aspects of weather that | had assigned. Peer review for the
climate project was better integrated and worked well due to a change in my approach
from the first project to the second. Students used it to make corrections and
improvements to their presentations. They had more time and | was able to individually
meet with each group to provide the needed scaffolding for the success of this project as
explained by Baron et al. (1998).

Low-achieving students did not benefit as much from project work and need extra
attention during the project process. Scaffolding efforts that helped were the use of the
discussion web to guide students during conventional instruction. Students were able to
compare the natural and human causes of climate change and were able to see the driving
question for the project daily. It also helped to sit down with the students and examine

the rubric noting where they could make needed corrections. Use of a knowledge rating
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as a test review and annotating it helped a student with learning disability receive the top

score in the climate project class. The presence of a para-educator in the climate project
class helped to spread the work load and yielded better gains scores and higher rubric
scores. More importantly it helps keep students engaged and provides support when one
teacher is spread thin.

Answering the question of PBL motivating students to learn more than current
methods provided mixed results. Survey and Interview results indicate that close to two
thirds of students enjoyed the projects they were involved in. When asked if weather
project students felt the project actually helped to deepen their understanding only 32%
said that it helped. This finding matches their gains score as well as observations during
the course of the project. Surveys show that in every instance almost 90% of the time
they enjoy doing a project compared to taking notes. They liked interacting with others
and working with other people whether it be classmates, fourth graders, or people from
the community. The book project was more stressful for me and the students. | felt the
students did not take ownership in the project and looked at it as something they had to
do rather than a project that would help them learn and understand the science content. It
was difficult to get students motivated to get the product finished in the timeline allotted.
| was surprised to see that these students surveyed and interviewed found the book
project more enjoyable than regular instruction because of the negative observations and
feelings during the project and even after the project ended.

The weather project matched findings by Filippatou & Kaldi (2010) where
students were engaged behaviorally and motivationally, but not cognitively. Students

enjoyed interacting with the fourth graders, and their group members but it was more
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social than cognitive. | could have been more specific in instructions to provide a

storyline with content before worrying about pictures and the frills of the book. A firm
timeline with due dates for rough drafts and final drafts would have helped keep students
more accountable and help guide with the cognitive aspect.

All surveys, interviews, and observations, and gains indicate that understanding
occurred on a deeper level more than just providing regular instruction for the project
involving the community panel. These results matched those produced by Lee (2015),
and Baron et al. (1998) in that the students put more thought into their presentation due to
the real world aspect. The members of the community were able to interact with the
students and they were able to learn from each other. | was free to observe and evaluate
the effectiveness that the project had upon the understanding of students more than if |
had to grade each aspect of the presentation. 1 felt as though | was more of a guide
helping the students prepare for their presentation rather than just an authoritative
evaluator of their final presentation.

Higher achieving students seem to be more motivated to learn and the use of a
project helps to deepen their understanding more than regular instruction alone. Two
students showed negative gains scores on posttests for which they did not do a project.
The same two students showed major growth on the post test in which the project was
done. Both students were high-achieving students and their gains scores were among the
highest in their class showing again that PBL works well to deepen content knowledge
for these students.

Quantitative and qualitative data show a weak correlation between using the

artifacts and projects in place of a summative test. Using the two scores is useful in that
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many times the higher the score on the rubric the more likely the student will score higher

on the post test. This does not necessarily mean that they will show higher gains scores
by using a project. Nine percent of students had posttest scores that were poor while the
rubric was score good or visa versa. Only about half the time will a student’s scores on
both show a direct relationship of good to good, or poor to poor. In assessing content
knowledge when using projects there should be both a grading rubric for the project as
well as a summative assessment. This will keep all students more accountable during the
PBL process.
VALUE

Common themes of PBL found in literature highly correlate to the use of PBL in
my classroom. Project design, driving questions, use of an external audience, and
engagement of students all combine to influence outcomes involved with understanding.
Kanter (2010) states that the way PBL curricula is designed can cause “tension between
the doing and the learning” (p. 529). Baron et al. (1998) explain that many get caught up
in the “doing” of an activity or project rather than “doing with understanding” (p. 273). I
feel that both projects fell right in line with both statements. The climate project was
driven by the idea that they would have to speak with an outside audience and have to
justify their position concerning global warming. This helped them to focus on doing the
project while also understanding the science content. They also had a more direct and
simple driving question. The book project got caught in the doing of the project and were
hung up so much on how to integrate the weather content with an easy and fun to read
story that it caused tension between the project and the learning of the project content.

The driving question was different for each group and | could have done a better job of
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emphasizing it.

| have done projects in the past, but not to the extent of which I have been
involved in with this research project. A major help to my teaching strategies and which
| have already integrated into my practice is the use of observations. More specifically
noting engagement during all learning activities. We are currently in the process of
implementing standards based grading into our school and observations have been a big
factor weighing on my mind when contemplating using the system. | see observational
data as a key to making the shift. My fear is that the students will see assignments, labs,
and projects as unimportant and will not put as much effort into them if they are not used
in their grade. Alternatively, | am fed up with students so worried about an assignment
and doing the assignment that they cheat, copy, and think that because assignments are
handed in that it relates to learning the science content. | plan to use the results of this
study to research further the use of observing engagement during learning activities and
somehow experimenting with using those observations to drive me to help students
further engage in the science content. | see value in using these observations to keep
students accountable for their learning, and use these observations when students have
concerns about their grades or scores on assessments. Many students will want to retake
a test without having to meet with me and find where they are lacking. With these
observations | can use them to show how their engagement influences their test scores.
During instances where parents may have issues | can turn to these observation data to
explain why.

Great gains were made in using the community panel and have found great value

in using them to help in grading. | tried using another teacher to help in grading another
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presentation in a different class and it just did not mean much to the students. Statements

made during interviews and just before presenting helped to motivate me to want to use
them more in the future. It took some work to get schedules arranged and set up, but
helped to free me to listen more closely to the content they were presenting and the way
that they were presenting. Instead of me focusing on making a judgment for each part of
the rubric | was able to note some observations as to who seemed to really understand the
climate content. I could just kick back and enjoy the fruits of all our labors.

In the book project we used a personal and group evaluation sheet where students
rated themselves and their group members. Some group members gave each other a
perfect score even when it was observed they did not get along or had issues during the
course of the project. There were some who were really hard on themselves and not their
group members, while others gave themselves a much higher score than they deserved.
Interviews helped me see the value of using group members rate themselves and their
group members on a simpler scale of one to ten. | asked them why they rated themselves
and their partners the way they did and each time their statement matched their
observations. One student said that he should get a ten while his partners got a seven
because he did all the work. Another student rated himself as a five and his partner as a
seven because he did not feel he did a lot. This showed me that students are quite frank
and honest when asked about the work they do and are cognizant of their behavior in
group work when interviewed.

Creating two projects at the same time proved very stressful and time consuming.
| learned that when a large project is planned and implemented there should be a smaller

introductory project to help build up to the more complex one. Teacher motivation and
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student motivation is a big factor when using PBL. One must weigh the benefits of the

project to the sanity of both the teacher and the class. Motivating students to work on a
project is simple, especially when they get to choose their own group. Motivating
students to deepen their understanding of content is a different story. Engaging students
in PBL so that they learn and learn well takes practice, time, and patience.

| am interested to see if the book project would have better results with a different
class. Ithink with a few adjustments and a different group of students the project would
produce far better results. | would also like to see whether the climate project would help
the lower achieving class more than the book project did. One question | have wondered
is what the gains would have been for the book project class had they not done the
project. Maybe they would have fewer gains. | would also like to know how they would
have done had they took the post test right after the project rather than wait until after the
climate project. I would like to investigate what learning gains would occur if | went
completely to PBL without any direct instruction. This would help to alleviate the time

factor that is involved in class discussion, lecture, and various activities.
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FOURTH GRADE BOOK PROJECT
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Earth Science: Weather Unit
4™ Grade Book Project

Driving Question: How can we create a 4" grade book that can teach Severe Weather
(Thunderstorms, Tornadoes, Hurricanes, and El Nino), Air Masses & Fronts to 4™
graders in a meaningful way?
1. Groups of 2-3
a. Even numbered groups: Severe weather (T-storms, Tornadoes,
Hurricanes, and EI Nino).

I. Must find a way to integrate the conditions that give rise to these

severe weather phenomenon and how low/high pressure is related.
b. Odd numbered groups: Fronts & Air Masses (Cold, Warm, Occluded, and
Stationary).

i. Must find a way to integrate a diagram and be able to describe two
different fronts in the book as well as how low/high pressure is
related.

2. Criteria: See attached handout with grading rubric.

3. 4™ Grade Quick visit: 1 member from each group will go to the 4™ grade class
that will be reading your book. You will give a survey that will find out a little
about what students are reading and if they know certain weather concepts that
you will be writing about.

e While with 4" Graders: We will have the class in groups where you will
give them a survey and then you will take a couple minutes talking with
them about what they like to read and make a couple notes that will help
you create your book.

4. Book Creation: You will have 2 and ¥ class periods to create the book and
develop it. You will have to use time at home to work on different aspects to
make it work.

a. Story line and typed text before pictures/diagrams!

b. Ilustrations: create/draw your own or use printed ones. Be sure to
reference them at the end of the book!

c. Refer to your plot/book helps given to create a good story.

5. Peer Review (¥ class period): Each group will spend time critiquing another
groups book via the grading rubric.

6. 4" Grade Visit & Book Reading
a. Groups will share their book with 4" graders
b. 4™ graders will fill out a simple grading rubric for each book.

7. Final Grade: 1. Content rubric grade, 2. Book rubric grade, 3. 4" grade survey.
4. Participation self-evaluation & Group evaluation of participation.
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Sample Grading Rubric for Scientific Content:

Grading 0 1 2 3
Criteria for
Severe
Weather
Conditions No conditions | 1 conditionis | Most conditions | All conditions
giving rise. are discussed discussed are discussed discussed
Pressure Not mentioned | Briefly Mentioned and | Mentioned
mentioned explained and explained
somewhat in depth.
Associated Not mentioned | Briefly Mentioned and | Mentioned
weather mentioned or explained in and explained
poorly covered | some detail in depth.
FThAAAAAAAAh*xk *kkkkkkkkikkk KTEAIAIAAAXAAAA* K R T 2 e o v o E X T e e e o o
*k*k **k* *k*k *k%k **k*
Grading 0 1 2 3
Criteria for
Fronts & Air
Masses
Air Masses No mention of | One air mass is | Air masses Air masses
air masses briefly involved are involved are
mentioned explained in explained in
some detail and | depth and
illustrated. illustrated.
Fronts No mention of | One front is Both fronts are | Both fronts
fronts briefly explained in are explained
mentioned some detail in depth and
and/or are illustrated
illustrated in in book.
book.
Weather No mention of | Weather is Weather is Weather is
associated with | weather mentioned explained and explained and
fronts involved. briefly in one illustrated in illustrated in
type of front. some detail with | detail with
both fronts. both fronts.
Pressure No mention of | Pressure is Pressure is Pressure is
pressure mentioned explained in explained in
briefly some detail detail

regarding both
types of fronts

regarding both
types of fronts
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Grading 0 1 2 3
Criteria for
Fronts & Air
Masses
Air Masses No mention of | One air mass is | Air masses Air masses
air masses briefly involved are involved are
mentioned explained in explained in
some detail and | depth and
illustrated. illustrated.
Fronts No mention of | frontis briefly | fronts is frontis
fronts mentioned, explained in explained in
but not some detail depth and is
explained and/or illustrated in
illustrated in book.
book.
Weather No mention of | Weather is Weather is Weather is
associated weather mentioned explained and explained and
with fronts involved. briefly. illustrated in illustrated in
some detail. detail.
Pressure No mention of | Pressure is Pressure is Pressure is
pressure mentioned explained in explained in
briefly. some detail or | detail and
illustrated. illustrated.

Cold Front: Cold Air mass moves into Warm Air mass & pushes out of way
e Weather: 1. Short lived storms or thunderstorms 2. Fast moving 3. Temperatures
cool down 4. Windy
e Low Pressure
Warm Front: Warm Air mass moves into cooler air mass & pushes out of way
e Weather: 1. Long lasting showers/snowstorms 2. Slow moving 3. Temperatures
warm 4. Humidity can increase
e Low Pressure
Occluded: Cool air mass pinches out warmer air mass and moves into another cooler air

mass.

e Weather: 1. light, moderate or heavy continuous precipitation or showers 2.
Temperatures get cooler 3. Can be slow or fast depending on warm/cold type air
masses 4. Lower dew point temps behind 5. Thunderstorms at times.

e Low Pressure

Stationary:

e Weather: 1. Usually clouds, 2. prolonged precipitation, and 3. storm trains are
found there. 4. When there is a lot of water vapor in the warmer air mass,



https://en.wikipedia.org/wiki/Cloud
https://en.wikipedia.org/wiki/Precipitation_(meteorology)
https://en.wikipedia.org/wiki/Storm_train
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significant amounts of rain or freezing rain can occur. 5. Slow moving/Not

moving.

e Low Pressure

Group Names & Topic:

Grading Rubric for Severe Weather:

e 1. Lightning/Thunder 2. Rain/Hail 3. Wind

Tornadoes:
Conditions

Grading 0 1 2 3
Criteria for
Thunderstorm
s
Conditions No conditions | 1 conditionis | Most All
giving rise. are discussed | discussed conditions are | conditions
discussed discussed
Pressure Not Briefly Mentioned and | Mentioned
mentioned mentioned explained and
somewhat explained in
depth.
Associated Not Briefly Mentioned and | Mentioned
weather mentioned mentioned or | explained in and
poorly some detail explained in
covered depth.
skkskskskkoksk sk kkskkkk Skskoskokokskoskkoksk sk kok sk Skskoskokoksko sk ksksk sk ksk sk skkkokskkk ok sk sk kok sk kk skskskokskskkkoksk sk kok
k * % *
Thunderstorms:
Conditions
e 1. unstable/rising air 2. Condensation 3. Thunderclouds
Pressure:
e Low
Weather Associated

e 1.unstable/rising air 2. Condensation 3. Thunderclouds 4. Cool dry air mass
meeting warm moist air mass 5. Rotating air column

Pressure:
e Low

Weather Associated
e 1. Lightning/Thunder 2. Rain/Hail 3. High Speed Wind 4.
Tornado/twisters
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Hurricanes:
Conditions
e 1.unstable/rising air 2. Condensation 3. Thunderclouds 4. Warm Ocean
Water 5. Rotating Clouds/Trade winds 6. Coriolis deflects winds & rotates
Pressure:
e Low
Weather Associated
e 1. Lightning/Thunder 2. Excessive Rain 3. High Speed Wind 4. Storm Surge
5. Eye: calm/no wind 6. Flooding

El Nino:
Conditions
e 1. Trade winds weaken/reverse 2. Warm pile of warm water moves to East
Pacific
Pressure:
¢ 1.Low in South America 2. High in Australia & West Pacific
Weather Associated
e South America: 1. Rain 2. Mudslides 3. Intensified storms/hurricanes 4.
Upwelling stops/poor fishing off Peru coast
e North America: 1. Warmer than usual winters 2. Wetter than normal in
places. 3. Flooding in California
e Australia/West Pacific: 1. Dryer than normal 2. Drought

4™ grade book introduction survey:

Place a check in the column that best answers the question.

Survey Questions Yes No

I like to read?

I like pictures in books that | read?

I like to read books with big words?

I know what air pressure means?

I know what an air mass is when speaking about weather?

I know what a front is when speaking about weather?

I know what causes thunderstorms?

X N O~ wN e

I know what causes tornadoes?
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9. | know what causes hurricanes?

10. | know what El Nino is?

Write any other ideas you have that would make an interesting book about weather.

4th Grading Survey
Book Title:

Book Authors:

Survey Questions

Yes

No

1. | liked this book?

2. This book made sense to me and was not confusing?

3. lunderstood the story?

4. 1 learned something new about weather by reading the book?

5. | liked the pictures and diagrams in the book?

FEAAAEAAIAAAkAEAAkAAAkAAhkAArhkhrhkhrhkhkihkhihkhihkhkihhihhiihiiiikikx

*khkhkhkhkhhhkhkkk

*hkkhkkikkk

**

*hkkkkikkk

**

What was one thing you liked about the book?

What is one thing you thought could be better about the book?
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APPENDIX B

CLIMATE PANEL PRESENTATION PROJECT
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Climate Change Panel Presentation

Objective: Understand the issues involving Global Climate change. We will understand
natural causes and human causes for climate change. Groups will present to members of
the community and be able to defend position regarding the question: Are humans
causing Global Warming?

Presentation Guidelines
1. Create a Power point or Prezi presentation
2. Groupsof2or3
3. Each member of group must take part in presentation
4. Content of Power point:
a. Consequences of Global Climate Change (What is happening today?)
i. Sea level Rise & its implications
ii. Ocean acidification
iii. Desertification
iv. Habitat loss
v. Other?
b. Past/Present Climate Change
i. Present what has happened since the dawn of time via the geologic
record.
ii. Present data as to what is happening today with climate change and
data from ice cores, tree rings, pollen, and alpine glaciers.
c. Present Natural and Human causes for climate change.
d. Introduce the question: Are humans causing Global Warming?
e. Propose your position to the question of human causes vs. natural and be
able to justify it with data!
f. Q & A period from community panel.
5. You have 3 class periods to prepare presentation.
a. Produce some cue cards to help you present so you know exactly who is
presenting which part.
b. Graphs, Data, Images etc. obtained must be referenced & used from
credible sources.
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Sample Grading Rubric for Science Content:

Grading Criteria 0 1 2 3
for Content
Sea Level Rise | Not Briefly Mentioned and | Mentioned and
mentioned mentioned explained explained in
somewhat. 1 depth.
example given. | Examples
given.
Ocean Not Briefly Mentioned and | Mentioned and
Acidification mentioned mentioned explained explained in
somewhat. 1 depth.
example of Examples of
implications to | implications to
habitat. habitat.
Desertification | Not Briefly Mentioned and | Mentioned and
mentioned mentioned or explained in explained in
poorly covered | some detail. 1 | depth.
example given. | Examples of
where it
happens.
Habitat Loss Not Briefly Mentioned and | Mentioned and
mentioned mentioned explained explained in
somewhat. 1 depth.
Example given. | Examples
explained
Other Not Briefly Mentioned and | Mentioned and
consequences. mentioned mentioned explained explained in
somewhat depth.
Geologic Not Briefly mention | Mentioned and | Geologic
Record & Past | mentioned that climate has | explained record is
Climate Change changed in the | somewnhat. explained in
Data past. Brief mention depth. Datais
of geologic shown and
record. Data is | explains
shown, but not | relationship to
explained climate change
over time.
Present Day No mention | Briefly Data mentioned | Data shows
Climate Change mentioned. and explained | trends
Data Data from 1 of | in some detail. | occurring
4 sources is Data from 2 of | today, and
presented (ice 4 sources is students
cores, tree presented (ice | explain in
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rings, pollen, cores, tree depth what the
and alpine rings, pollen, data means.
glaciers.) and alpine Data from ice
glaciers.) cores, tree
rings, pollen,
and alpine
glaciers is
present
Natural Causes | No mention | Briefly Mentions 2 or 3 | Milankovitch,
of Climate mentions 1 or 2. | natural causes | Solar
Change Milankovitch and explained Fluctuations,
discussed. cycle, solar in some detail. | and Plate
fluctuations, Tectonics all
plate tectonics discussed in
forest fires etc. detail and
others are
mentioned.
Human Causes | No mention | Briefly 1 or 2 Human 3 Human
of Global mentioned but | causes are causes are
Warming not explained. presented and presented and
discussed. explained in Fossil Fuel use
some detail. is explained in
detail.
Question posed: | No mention Mentioned
Are Humans
Causing Global
Warming?
Group position | No mention | Position stated | Position stated | Position stated
on global but not and explained | and explained
warming explained. in some detail. | in detail as well
discussed. Backed by one | Backed by one | as data.
piece of or two pieces of | Backed by at
data/evidence. | evidence. least 3 pieces
of evidence and
evidence used
justifies
position well.
Question 1: Question not | Question briefly | Question Question
answered answered to answered in answered in
author’s liking | some detail and | detail and data
data is used to support

mentioned.

answer.
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Question 2: Question not | Question briefly | Question Question
answered answered to answered in answered in
author’s liking | some detail and | detail and data
data is used to support
mentioned. answer.
Presentation 0 1 2 3
Grading
All participate 1 person 1 person does % | All present, but | All present and
and dominates of the one is show

knowledgeable

presentation

presentation

knowledgeable

understanding

while partner and appearsto | during
does 1/4 understand presentation
while other and during
group members | questions
show asked.
inadequate
knowledge
during
presentation or
questioning.
Overall Poorly Presentation has | Presentation Presentation
Powerpoint created a few issues mostly flows flows well, has
flow, text, and | presentation | with the flow. well, has almost | the right
graphic features | with little or | Background the right amount of text,
no data. clashes at times | amount of text, | background
Background | with text and background works well
clashes with | graphics. Could | works ok with | with text and
text and use less text in | text and graphics.
data. Too places. graphics.
much text.
Spelling & Presentation | Presentation has | Presentation No noticeable
grammar is plagued errors every has a couple errors
with errors other slide. errors
throughout .
Works Cited No citations | 1 or 2 citations | Citations Citations
and mostly present but present and
search engines | have a few cited correctly.
cited rather than | search engines
correct web cited or not

pages.

correctly done.
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APPENDIX C

LIKERT PROJECT SURVEYS
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Survey involving how you felt about doing the Book Project with the 4th Grade Students.

This survey is completely voluntary and will in no
way affect your grade or class standing.

Strongly

Agree

Somewhat

Agree

Neutral

Somewhat

Disagree

Strongly

Disagree

1. I enjoyed creating the childrens book.

O

O

O

O

2. | enjoyed creating the childrens book more
than gathering weather data
and graphing the data.

O

O

elle)

O

O

3. | enjoyed creating the childrens book more
than the dew point lab.

4. | enjoyed creating the childrens book more
than taking notes on
air masses.

5. 1 enjoyed creating the childrens book more
than taking notes on cold,
warm, and occluded fronts.

6. | enjoyed creating the childrens book more
than taking notes on
air pressure.

7. 1 enjoyed creating the childrens book more
than taking notes on
global wind patterns.

8. I enjoyed creating the childrens book more
than watching videos

involving thunderstorms, tornadoes, and
hurricanes.

9. The childrens book project motivated me
to gain a deeper
understanding of weather

10. The childrens book project motivated me
to learn about weather

more than regular things we did to learn about
weather concepts.
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Survey involving how you felt about doing the Climate Panel Presentation Project.

This survey is completely voluntary and will | Stron | Somew | Neutr | Somew | Str
in no way affect your grade or class standing. gly hat al hat ong
ly
Agree | Agree Disagre | Dis
€ agr
ee

1. | enjoyed the climate panel presentation 0] 0] 0] (0] 0)

project.

2. | enjoyed presenting to the people in the 0] 0] 0] (@) 0)

community more than | would

have by presenting in just the classroom to the

teacher.

3. | enjoy projects in general more than lecture o o o 0 0]

and discussion.

4. 1 enjoyed the project more than filling out o o o 0 o

the discussion web involving

the question asking if humans are the cause of

global warming.

5. I enjoyed the project more than discussing o o o 0 0]

and looking at graphs

in class through Mr. Torgerson's powerpoint

presentation.

6. | enjoyed the project more than viewing o o o 0O 0]

video discussing the global

warming issue in class.

7. 1 enjoyed the project more than doing the lab o o o o o

activity where we tested

greenhouse gasses influence on the atmosphere

(beakers & saran wrap).

8. The panel presentation project motivated me o o o o o

to learn about climate

more than regular things we did to learn about

climate concepts.

9. The panel presentation project motivated me o o o o o

to gain a deeper

understanding of the issues involving climate

change.

10. Presenting to people in the community o o o O o

motivated me to create a

better and more in depth power point
presentation than just

presenting to the class and to a regular teacher.
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APPENDIX D

SEMI-GUIDED INTERVIEW
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Semi-Structured Interview Questions for Weather Mini-Unit Project:

1. Discuss some of your thoughts concerning the Book Project. What were some of
your overall impressions of how it went?
a. Positive comments (Likes):

b. Negative comments (Dislikes):

c. Follow up questions asked as needed:

2. More specifically tell me how you feel the project motivated you to learn the
concepts in our weather unit compared to the way | present and do material that
isn’t related to a project (PBL vs. Reqular Instruction)?

a. Did motivate?

b. Did not motivate?

c. Possible follow-up questions:
i. Why do/did you like the project compared to regular methods?

ii. Why do/did you like the regular methods compared to project?
3. How did working on the book project and sharing your book with the elementary

students motivate you to deepen your understanding of weather topics?
a. Did motivate:

b. Did Not motivate:

c. Possible follow-up questions:
i. How did it motivate you to deepen understanding?

ii. Why didn’t it motivate you to deepen understanding?
iii. How did the project affect your learning?
4. What are your thoughts on working with the elementary students and using them

in the project?
a. Positive

b. Negative

c. Follow-up questions:
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i. Did knowing that you would be sharing your book with the 4t
graders help drive you to understand the weather content
more than if we had not used them?
ii. How could they be involved more/less in the project?

Iii. Was there some nervousness in presenting to them
5. How did the student grouping for the project influence the creation and sharing
of your book?
a. Positive:
b. Negative:
c. Follow up questions:
i. What could be done better (or done well) to help keep you/group
members more accountable during the project process?
ii. Did you contribute to the project (yes/No)
1. How do you feel your group members would rate you as
providing help and input into your project?
a. Why do you say this?

2. How would you rate your group members in their
participation? (Highly involved/somewhat/little/none)

3. Do you like working in groups? (Yes/No)
a. Why do you say this?

6. If you could improve one aspect of the Project what would it be? Explain
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Semi-Structured Interview Questions for Climate Mini-Unit Project:

1. Discuss some of your thoughts concerning the Panel Presentation Project. What
were some of your overall impressions of how it went?
a. Positive comments (Likes):

b. Negative comments (Dislikes):
c. Follow up questions asked impromptu:

2. More specifically tell me how you feel the project motivated you to learn the
concepts in our climate unit compared to the way | present and do material that
isn’t related to a project (PBL vs. Regular Instruction)?

a. Did motivate?

b. Did not motivate?

c. Possible follow-up questions asked:
i. Why do/did you like the project compared to regular methods?
ii. Why do/did you like the regular methods compared to project?

3. How did working on the panel presentation project and sharing your power point
with the community people motivate you to deepen your understanding of
climate, specifically global warming topics?

a. Did motivate:
b. Did Not motivate:
c. Follow-up questions:
i. How did it motivate you to deepen understanding?
ii. Why didn’t it motivate you to deepen understanding?
iii. How did the project affect your learning?

4. What are your thoughts on working with the community panel and using them in
the project?
a. Positive

b. Negative

c. Follow-up questions:
i. Did knowing that you would be presenting to the panel and
having to justify your power point to them help drive you to
understand the content more than if I had not used them?
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ii. How could they be involved more/less in the project?

iii. Were their some nervousness in presenting to them

5. How did the student grouping for the project influence the creation and
presentation of your project?
a. Positive:
b. Negative:
c. Possible follow up questions:
i. What could be done better (or done well) to help keep you/group
members more accountable during the project process?

ii. Did you contribute to the project (yes/No)
1. How do you feel your group members would rate you as
providing help and input into your project?
a. Why do you say this?
2. How would you rate your group members in their
participation? (Highly involved/somewhat/little/none)
3. Do you like working in groups? (Yes/No)
a. Why do you say this?

6. If you could improve one aspect of the Project what would it be? Explain



