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Abstract

Cooperative learning has been one of the mostiywided instructional practices
around the world since the early 1980’s. Smalldeay groups have been in existence
since the beginning of the human race. These groaps grown in their variance and
complexity overtime. Classrooms are getting moveidie every year and instructors
need a way to take advantage of this diversityrjprove learning. The purpose of this
study was to see if heterogeneous cooperativeifgpgnoups based on student
achievement can be used as a differentiated iriginad strategy to increase students’
ability to demonstrate knowledge of science corgapt ability to do engineering
design. This study includes two different groupsienap of two different middle school
science classrooms of 25-30 students. These stidené given an engineering design
problem to solve within cooperative learning graupse class was put into
heterogeneous cooperative learning groups basstlidant’s pre-test scores. The other
class was grouped based on random assignmenttdderseasured the difference
between each class’s pre-post gains, student’'®mesg to a group interaction form and
interview questions addressing their perceptiorth®imakeup of their groups. The
findings of the study were that there was no sigairit difference between learning gains
for the treatment and comparison groups. Thereansagnificant difference between the
treatment and comparison groups in student peepof their group's ability to stay on
task and manage their time efficiently. Both thenparison and treatment groups had a

positive perception of the composition of their perative learning groups.
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CHAPTER 1: INTRODUCTION
I ntroduction

Classrooms in the U.S. are becoming more diveask gear and instructors are
in need of strategies to organize their classrosorhat cooperative group work can be
done effectively. Differentiation is a method usgdmany instructors to try and account
for these changing classrooms (Tomlinson & Strickt|a&2005). One means of
differentiation can be cooperative learning growpisich were discounted and ignored
prior to the early 1970’s, but have now becomeaftee dominant instructional
practices throughout the world (Johnson & John2609). However, there is a wide
diversity in the way instructors group their stugehe issue at hand is how to make
these cooperative learning groups more effectivaediverse classroom. Heterogeneous
cooperative learning groups based on student astment can be a way to address this
issue (Gillies, 2008). Students demonstrating geaf different levels of achievement
will show more improvement in knowledge of sciesoacepts while working in
heterogeneous cooperative learning groups companeshdomly assigned cooperative

learning groups.

Although small group learning has been practicetdumans for eons, there have
been times in which cooperative learning has entevad considerable cultural
resistance. There was a period of time from thedOEo the early 1970’s when the
culture of the classroom in the U.S. revolved atbtragged individualism.” This was

the view that strong individuals were constructggloving that they could learn by



themselves without help from their classmates. @aatpve learning did not start to

become widely practiced again until the early 18§0bhnson & Johnson, 2009).

Instructors have been widely using this practiceiad the world since it began to
gain popularity again in the 1980’s. The new isthat has become prevalent is how to
use cooperative groups as effectively as possilile.way in which an instructor
comprises learning groups within their classroom lva considered a differentiated
instruction strategy. Tomlinson & Strickland (20@&fine differentiated instruction as a
systematic approach to planning curriculum andumsion for an audience of
academically diverse learners. Our classroomsecerbing more diverse every year.
This diversity comes in the form of language, #pilgender, home environment, race,
ethnicity etc. Instructional practices need to g®ato account for these ever changing
variables within the classroom. One way in whids ttan be done is by using
heterogeneous cooperative learning groups in teskadom. Gillies (2008) concluded
that students within heterogeneous cooperativaileggroups demonstrated more
cooperative and on task behavior compared to theaagroup, which was an

unstructured learning group.

Johnson & Johnson (2009) suggest that social iepenaddence theory plays a
major role in the success of cooperative learnimogigs. Social interdependence theory
suggests that the outcomes of individuals are t#teloy their own and others’ actions.
This is the basis of cooperative learning groupserative learning groups tend to
function ideally well because students are not eolycerned about how their work is

going to reflect the instructor’s opinion of thebut also how their contributions to the
2



group are going to affect the way their peers peecthem. Failing oneself is not the best
feeling, but failing one’s peers as well in additto oneself is even worse. Johnson &
Johnson (2009) also found that an individual's sesfgesponsibility increases when
there is group and individual accountability onigeg task. Group accountability is when
the work of the group is graded against a clasgwtdndard. Individual accountability is
when the individual student’s work is also gradad taken into account when giving an
overall grade for a group project or report. Thas bheen seen to increase overall student
performance within groups. When creating theseggauis also essential that group
sizes are not too large. As group size increassisfpar to five students, individual
student performance goes down because individaaldike their voices and input are

not being heard (Johnson & Johnson, 2009).

The proposed study will observe how students perfom an engineering design
unit in a classroom comprised of heterogeneouseratipe learning groups based on
student achievement from pre-test scores. Thisam will be compared to a different
classroom completing the same unit but assignedbraty to cooperative learning
groups. The independent variable is the methodudliesit assignment to learning groups
within the classroom. There are two dependent bkesathat will be looked at in this
study. The first dependent variable is studentdewstanding of science content/process
skills as measured by pre and post tests. The daEpendent variable is students’
positive or negative perceptions of their groupsisaeed by a group interaction form.

My hypothesis is that students in heterogeneouparadive learning groups will have



significantly greater pre-post gains and more pasttitudes towards the composition

of their groups compared to the students in thdaoamzed cooperative learning groups.

The reasoning behind my hypothesis is that stsdartteterogeneous cooperative
learning groups will have students from all achreeat levels on this particular subject.
This will allow students who know more about theesce concepts in this unit more
chances to teach their classmates these conceptgeSely, students who do not
understand the concept as much as their classstadeil have many more questions
about how to solve a particular problem sparkiregadjue within the group. When
presented with an engineering design problem, stsdeom all achievement levels
should have thoughts about how to go about solfiegoroblem. This diversity should

create a rich pool of ideas to start solving thebfgm presented to the students.



CHAPTER 2: LITERATURE REVIEW

Review of Literature

There are three areas of literature relevantitostiudy: differentiated instruction
as a strategy to help all students, cooperativaileg groups as a specific differentiated

strategy, and engineering design as a means t $es@nce content.

Differentiated I nstruction

Tomlinson and Strickland (2005) define differergthinstruction as “a systematic
approach to planning curriculum and instructiondoademically diverse learners”
(Tomlinson & Strickland, 2005, p. 6). The researshstress the need for teachers to use
differentiated approaches to address their clagssaghile also accounting for both the
complexity of their students’ lives as well as ttagiety of their individual learning needs
and or styles. There are five aspects of the dassithat teachers can differentiate, or
modify to increase the likelihood that their stuidewill learn more efficiently. The first
being the content, followed by the process of tewrthe content and students must be
able to demonstrate their understanding. How stisdark thought and feeling within the
classroom consists of the affect aspect. The lastent refers to the learning
environment, which consists of the feel and ovdtalttion of the classroom as a whole.
Tomlinson and Strickland also suggest that qualityiculum is essential, all tasks
should be respectful of each learner, studentsldlaways be challenged, make groups
variable, be flexible in assessment practices,l@aee room for growth (Tomlinson &

Strickland, 2005).



Mastropieri et al. (2006) conducted a study tedwutne whether differentiated
curriculum enhancements that were relevant todpe tof the scientific method could be
developed for an inclusive eighth grade sciencgesctaom. The researchers tested these
enhancements by using a class-wide peer mediatedfaoo determine that if in a
randomized field trial these enhancements wouldavg classroom test scores and
scores on high-stakes tests. The researcherseskEgtighth grade science classes that
were matched to teachers and then randomly asstgeeatiasses to either the control or
experimental group. There were a total of eightheegs in this study, four were general
education teachers (GET) and four were specialaahucteachers (SPED). Each teacher
taught at least one experimental and one contassobom. Of the 13 classes, five were
co-taught by a GET and a SPED, and eight classestasght by a single teacher (6
GET and 2 SPED). All GET held licensure as scigreehers. There were 213 students
in this study, 44 of whom were classified with digisies (37 with learning disabilities
and 7 with emotional/behavioral disorders) and 8§liEh language learners. Students in
the control group were subject to teacher lecttless notes, laboratory-like class
activities and supplementary textbook materialshenscientific method. The
experimental group had a differentiated curriculumthe same material but had three
different levels of material scaffolded for diffetestudent abilities. The results showed
that the difference between pre and post test sadrstudents in the experimental group
and students in the control group were statisticatinificant (p <.05) and favored the
experimental group. The results also showed afggnt difference in the state's high-

stakes test scores (Mastropieri et al., 2006).



In summary Tomlinson and Strickland (2005) stateegal strategies to
differentiate classroom instruction practices. Tieed for differentiation in the diverse
modern classroom is essential to the growth dftatients. The educational system in the
United States was set during a time of much lessrgiity and the system does not
account for current or future levels of diversiyfferentiation is going to be a key tool
for educators of the future. Mastropieri et al.q@Pconducted a study in an inclusive
middle school science classroom that showed pramigsults for differentiating
curriculum. Students in the experimental group, wdaeived differentiated instruction,

on average did better than their peers in the obgtoup.

Cooperative Learning Groups

Johnson, Skon and Johnson (1980) conducted a witidyhe purpose of
comparing the relative effects of cooperative, cetitipe and individualistic conditions
on problem solving performance. The researchers @aiso interested in examining three
possible influences on the problem-solving sucoéseoperative groups. These
included the quality of the strategy used, how &wl medium ability students benefit
from having a high ability peer in their group ahthere was increased incentive to
succeed resulting from peer support and encouragieioreachievement. The study was
also set up to provide further validation for asinstructional strategies. The sample
consisted of two first-grade classes from a largrigban elementary school in a large
Midwestern suburb. These two classes were madé 4 students (27 male, 18
females). Groups were constructed using a strdtthedom sampling procedure making

three groups (cooperative, competitive and indiglgtic groups), each group was made



up of 15 students of mixed ability and gender. Tbeperative group was made up of at
least one high, one medium and low ability studenivell as at least one female. The
competitive group was structured to maximize coitipet setting up situations for
winners and losers. The individualistic group haalents work alone and students were
instructed to ignore others. All students partit@olain six instructional sessions of 60
minutes each, with each session being on a diffel@yn Each group was asked to
complete three different learning tasks, the tfstvhich was a “categorize and retrieval”
problem, followed by a spatial reasoning problend inally a verbal problem solving
task. Results show that students in the coopergtvep performed significantly better in

all three categories.

In Kagan's 1989 article "The Structural ApproaziCboperative Learning”,
Kagan suggests that there needs to be a distinotitveen cooperative learning
structures and activities. He defines structuresoasent free ways of organizing social
interaction in the classroom. In other words, gtres are ways to organize students into
cooperative learning groups that could be applbeahty type of content. He defines
activities as a social context created for specifiotent, or cooperative learning groups
that would only work for a particular lesson. Araexple of a structure would be a
"Roundrobin”. The function of this structure ishave team members express ideas and
opinions; a way of getting acquainted with teammalte this structure, each student
takes turns sharing something with his or her teateamin a circular fashion. There are
several different types of structures that candmlat different points in the cooperative

learning process. One particular structure thatuftifunctional is called "Co-op Co-op".
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In this structure, students work in groups to peala particular group product to share
with the whole class. This structure enforces imhlial accountability which creates an
environment where every student makes a particalairibution to the group (Kagan,

1989).

Kagan & Kagan (1998) use the acronym PIES whiahds for the four basic
principles of cooperative learning in the structaaproach: Positive Interdependence,
Individual Accountability, Equal Participation, agimultaneous Interaction. Kagan
suggests that when PIEs are incorporated in a catpe learning setting, learning and
other positive outcomes are more likely to occlowidver, if an aspect is left out,
positive outcomes cannot be guaranteed. When pesitierdependence occurs, students
view the success of a peer as a success of thairtbi enhances collaboration.
Individual accountability is also vital becausevery individual in the group is not
accountable for their own learning, a large portbthe groups responsibility can fall
onto one or two individuals. Equal participatiomdze attained by giving every student
in the group a role that has equal value withingtaup. This can be hard to implement if
roles are not switched on a regular basis soudlestts can try certain roles.
Simultaneous interaction means that all studemtsetively engaged in the activity at the
same time, meaning no individual is left out durihg collaborative process (Kagan,

1998).

Robert Marzano, Debra Pickering, and Jane Poltoe&uthored a book in 2001
called "Classroom Instruction that Works". The authsummarize research and theory

and use that information to generalize classrocastime. They describe nine different
9



teaching strategies which have been proven to pasiive effects on student learning.
Among those strategies is cooperative learning. @lee key themes that kept coming
up in the literature was that organizing studentis cooperative learning groups has a
powerful affect on learning, regardless of whetbrenot the groups compete with one

another (Marzano, Pickering & Pollock, 2001).

Research by Dean, Stone, Hubbell, & Pitler (2Gikd)ed to the work of Marzano
et al. (2001) in their second edition of "Classromstruction that Works: Research-
Based Strategies for Increased Student Achievemehis$ recent publication reviewed
literature from several different areas of instimtal practice, including cooperative
learning. The authors cite Johnson and Johnsord(&9809), as well as Kagan (1989),
and several other authors work on cooperative iegrisome essential elements to
cooperative learning that they found in their rewi the recent literature were that
positive interdependence and individual accountgiale the two most important of the
five elements identified by Johnson and Johnso@9qRAnother keynote highlighted
was the importance of small group size, and theotiseoperative learning groups
consistently and systematically. The authors stete"cooperative learning provides an
environment in which students can reflect uponrthewly acquired knowledge, process
what they are learning by talking with and activigyening to their peers, and develop a

common understanding about various topics" (Deah. £2012).

Gokhale (1995) conducted a study whose purposdona@samine the
effectiveness of individual learning versus collative learning in enhancing drill-and-

practice skills and critical-thinking skills on tkabject of parallel dc circuits.
10



Collaborative learning is defined as an instructioethod in which students work in
groups toward a common academic goal. Criticakihimpis defined as thinking that
involves analysis, synthesis, and evaluation otepts. Drill and practice items are
items that pertain to factual knowledge and comgmslon of concepts. The questions
Gokhale was addressing were: will there be a st difference in achievement on a
test comprised of “drill and practice” items betwestudents learning individually and
students learning collaboratively? Will there b&gnificant difference in achievement
on a test comprised of “critical-thinking” itemstlx@en students learning individually
and students learning collaboratively? The treatrrethis study was made up of two
categories: individual learning and collaboratigarhing. The outcome variable being
measured was how well students performed baseldeinpost test score. The study was
conducted on undergraduate students in indusgécainology at Western lllinois
University. The students were enrolled in a bakdcteonics course. The study was
conducted on two sections of the course; eachasebtid 24 students making a sample
of 48 students. The study focused on the differdrat@een a pretest administered to all
subjects prior to the treatment and a post tesiragtared at the end. A nonequivalent
control group design was used in the study. Thairigs of the study were that there was
no significant difference between students’ scorethe drill and practice test (p value
.09) using a t-test. The results for the t-testollaborative learning showed a significant
difference that collaborative learning groups hdlptidents improve their critical

thinking skills with a p-value of <.001. It was fodi that students who participated in

11



collaborative learning had performed significaritter on the critical- thinking test than

students who studied individually.

Gillies (2008) conducted a study whose purposetwasvestigate if there are
differences in how students behave, interact aadhlevhen they work in groups that are
structured and groups that are not structured dwaence-based inquiry. A structured
group was defined as a group where tasks are estathlso that all members know how
they can contribute, and small group skills areimegl to help students communicate
effectively with their peers, manage conflict, alite resources fairly and make decisions
democratically. An unstructured group is one whbese elements are not present.
Participants in the study were 164 grade students (77 students in the structuredbgrou
and 87 students in the unstructured group) fronhgjk schools in Brisbane, Australia.
Groups consisted of four students unless a stwda@stabsent during the time the
research team visited to videotape. This meantsibvaie groups only had three members.
Both groups were made up of students that testeitbsly on an achievement scale
before the intervention began. The groups were mpad# one student from the upper
guartile of achievement, one student from the lowed two students from the middle or
average achievement level. The study was donen@period for four to six weeks each
term across the school year. The structured gradptee unstructured group were given
a task to organize their knowledge of local telewigprograms into specific categories
and sub-categories and to indentify additional categories based on specific attributes.
The student’s behaviors were measured by behavbsarvations and verbal

interactions. The results showed that studentswdr@ed in structured, cooperating

12



groups demonstrated more cooperative behavioressdmdividually-oriented behavior
and off task behavior than the students in theruagtred groups. The limitations of this
study were that the students’ behaviors were oollgcted at one point in time, during
the last two weeks of their instructional unit,caléhe teachers were never observed to
see how well they instructed their students in bh@wollaborate in small structured

groups.

In summary there is strong evidence that cooperdiarning groups support
student learning in the classroom. These grougsdikestudents who participate, from
the students who are below average to the higleaefrs. When conducted correctly, all
students have knowledge to bring to the situatoneip the group as a whole. This
aspect of learning can be very important to stugleio may not be as confident as their

peers.

Engineering Design

Gattie and Wicklein (2007) conducted a survey #uatressed three key issues
related to technology and engineering design irctagsroom. These issues include: the
current practices of technology teachers in retatioutilizing engineering design
practices within the high school technology edusatlassroom; the value of an
engineering design focus for technology educatmadt the instructional needs of high
school teachers of technology education relateshgneering design. An instrument
used was a survey of high school teachers coneetheéir use of technology and

engineering design. The study began with a pomaif 1063 in-service high school

13



technology instructors who were members of thert@igonal Technology Education
Association (ITEA) and selected for this study. frthis initial sample, 583 teachers
were selected from four different areas arounccthentry. The sample was made up of
only ITEA members so the results cannot be gerzexdlio the entire population of
technology teachers. The researchers receive@leofd283 usable surveys that were
analyzed. Results from the survey show that tmspda of teachers expressed confidence
that an engineering design curriculum focus would @alue to the field of technology
education by clarifying the focus of the field (928reement); providing a connection
with other school subjects and content (96.7% ageed); elevating the field to higher
academic levels (92.7% agreement); improving icsibnal content (88.4% agreement);
increasing student interest in mathematics anahseié89.3% agreement); and providing
additional learning opportunities for students 494 .agreement). Engineers work in
groups to design solutions to real world probleitss survey found that teachers believe
there is value in engineering and technology edmcaand that there is a need for
engineering design to be taught at the high sclewel. Cooperative learning can be a

means to teach the design process.

Mehalik, Doppelt, and Schunn (2008) were tryimdgind out which approach to
teaching a unit on electricity would be more affest scripted scientific inquiry or the
systems design approach (engineering design). liéstigns that the researchers were
trying to answer were; will the systems design apph increase student performance
compared to scripted scientific inquiry? Will theseems design approach benefit any

specific demographics? The researchers used algaiperimental/contrast design in

14



which 10 teachers and 587 students (26 classe&@nmepted the system design approach
with the Alarm System module (design group), and feachers and 466 students (20
classes) followed the scripted inquiry approachnwhie scripted inquiry Electricity unit
(inquiry group). Both groups are from the same mdd7 science teachers at the 8th
grade level in an urban district in the Northeas$.I'he researchers pointed out the main
difference between the two groups of teachersgdéseggn group was provided with more
incentives to partake in the study compared tartheiry group. These incentives
included paid professional development (PD) andifteon to earn continuing education
credits for their participation in the systems dadPD. The teachers who made up the
inquiry group had already been trained in how &zlethe unit by the district for the
previous three years; making this group more ablantary group. Each group has
students matched nearly evenly in the high socio@tic status (SES) range but the four
lowest SES schools in the district are in the degigup. However, to try and offset this,
the researchers put a lower proportion of studierise middle SES range (14% vs. 38%)
in the design group. Students were given pre astitpsts to measure changes in student
knowledge of electricity concepts. The researcherated a knowledge test that was
designed around the core concepts in electricityder to make sure that both the design
group and the inquiry group would be evaluatedhencontent knowledge for which the
guided inquiry approach focused. Both groups wererga pre-test the day before the 4-
5 week unit began and a post test the day aftet-theveek unit finished. The design
groups' pre-post scores were twice as high anthery group. The design group showed

an average gain of 16 percent versus the inquoymgain of 7 percent. The systems

15



design approach was most helpful for low-achievfitcan American students,
although it was at least as good as and typica&tiebthan scripted inquiry for all

students.

In summary educators at the high school level eltag the middle school level
express the need for the engineering design pracdsstaught in technology courses,
and to be blended with science content. Engineetasign can be an effective way of
teaching science content in a hands-on way thegipealing to students who would like
to express their creativity in solving a problerheTprocess allows students to think
critically about science content while also focgsim solving real world problems that

bring relevance to content.

This study will combine aspects of cooperativenesy groups, differentiated
instruction, and the engineering design proce$®lp students better understand science
content through the engineering design processqubstion the study will address is:
does the method of student assignment to coopenaiiwning groups (heterogeneous vs.
random) in an inclusive middle school science ctams make a difference in students'

ability to use the engineering design process augrstand science concepts?

16



CHAPTER 3: METHOD
Overview

This was a quasi-experimental mixed-methods stodyldress the question: does
the method of student assignment to cooperativeilgggroups in an inclusive middle
school science classroom make a difference in statability to understand the
engineering design process, science concepts aedameeffect on student perceptions of
their groups? Two intact classes were involvedestudy, and students in both the
experimental and treatment groups were assigneddperative learning groups for this

unit.

The independent variable was the method of stuaEsignment to learning
groups within the classroom. In one class, studeete assigned randomly. In the other
class groups were assigned based on pre-test ssoréggt each group was composed of

students with a range of knowledge on the topithefunit.

The first dependent variable was student-abilityse engineering design to
understand science content. The data collectegpveasnd post-test scores for both
groups, which measured student understanding efiseiconcepts based on the content
covered in the unit in which this study was conddciThe second dependent variable
was students’ positive or negative perceptiondeir tgroups measured by a group
interaction form. The collected data was studegmesteptions of their groups based on a
group interaction form, which asked two survey gioes based on a one to four scale.
Qualitative data was also collected using stud@etviews to see what the strengths and

weaknesses of the group teaching method were; aether or not there was a difference

17



from the students’ point of view in how studentgevassigned to groups. The

experimental design is shown below.

Table 1: Timeline and experimental design of thisly

Experimental Group (N O X1 O234
Comparison Group () O, X2 O34
Na=Non-Randomized Study Group Ap,NNon-Randomized Study Group B;©Pre-
Teston Content. @=Post-Test on Content.3© Interviews. Q= Perceptions for group
interaction. X= Cooperative Group (Pre-Test Scores)y Xooperative Group (Random
Assignment)

Participants

The participants in this study were eighth gradelants from a K-8 school within
a large urban school district located in Portladcegon. This school is located in a
predominantly middle class neighborhood. The glessds were 65 minutes long and
met Monday through Friday unless there was a hylwldield trip. The participants
were from two different class periods covering $hene content. The treatment group
consisted of 22 participants and the comparisonguoonsisted of 10 participants.
Overall, the student body this K-8 school is magei7.5% African American, 11.4%
Asian/Pacific Islander, 7.6% Hispanic, 1.9% Nat\aerican/Alaskan Native, 67.2%
White, and 4.4% of students belong to multiple miities. The school also has 14.6% of
their students in the Special Education prograBf/®are TAG, and 38.7% are on free

and/or reduced lunch (PPS, 2011).

These groups were selected based on my studehingglacement through
Portland State University in partnership with th&trict. This particular school only had
two periods of 8th grade science, and the contahicarriculum of this grade band was a

good match for this project. Students were assigoeither the comparison or treatment
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group based on their class schedule. The compagieup consisted of the third period,
while the treatment group was fifth period. Papi#sits were assigned to cooperative
learning groups based on their pre-test scordseitreatment group, and randomly for

the comparison group.

Treatment

Both classes were taught the same science undartimeiakes and earthquake
safe homes. In addition, both classes were orgamizemall groups during the unit,
which was completed in three weeks. The unit inedlan engineering design project as
the main task. Students were presented with a@molihd had to work collaboratively in

their groups to design a solution to that problem.

All students took a pre-test at the start of the:. (Btudents in the experimental
class were assigned to cooperative learning grbaped on their pre-test scores.
Students were grouped based on their knowleddgeea$cience concepts and engineering
design process that was evaluated by their denatiwgtrof knowledge on a pre-test.
Each group was made up of low, medium, and higél Istudents based on their pre-test
scores. This method of assignment is designecettedifferentiated cooperative
learning groups so that students who have more lauge of the topic can help others.
The control (comparison) class was randomly assigmemall groups using a random
group generator. The purpose of this treatmenttavase if groups intentionally
comprised of students who have a varying rangenofedge about the topic, could help

all students do better collectively within the sead an engineering design project. The
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treatment was implemented at the start of theafter the students had completed a pre-

test on science concepts related to the enginedeasign project.

Another difference between these two groups waistkie treatment group
consisted of some students who were taking Algefmahigh school credit and students
who were in regular eighth grade math. These staddgo have science directly after
their lunch break. The comparison group consistandf students who are in regular

math and have science before their lunch break.

| nstruments

Three separate instrument types were used toctgilalitative and quantitative
data. Student learning gains were measured byiffieeethce in pre-post test scores. The
pre test (Appendix A) and post test (Appendix Byeveonstructed based on the science
concepts and the engineering design process kallsed during the unit. The pre-test
was a quantitative measurement tool used to grugests in the treatment group based
on their ability. The post-test was also used gsamtitative tool to measure the learning
between the start of the unit, the intervention tiredend of the unit. At the end of the
unit, after the post-test was given, participangsergiven a Group Interaction Evaluation
Form (Appendix C). This form was used to collecthbguantitative and qualitative data
on student perceptions of their groups. The lagtument used was a questionnaire
(Appendix D) that was used as a means of collecjuaditative data. Interviews were
conducted using a questionnaire to measure stadktote towards the composition of

their groups compared to the students in randontupeg@erative learning groups. The
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guestions within the questionnaire left room fa thterviewer to ask follow-up

guestions based on student response to the sedajuestions.

Pre-Test:

Appendix A is a copy of the pre-test administeasiethe beginning of the unit.
The test consists of six questions and is brokenthree parts. There were three multiple
choice questions and three short constructed reggofart 1 is the design process which
consists of two questions that address the coorelerr of the process and the difference
between information that is a piece of criteriamamonstraint. The questions in Part 2
address science concepts related to building asakeysafe homes which will be taught
during the course of the unit. The last sectiotheftest has one question that is related to
types of stress. The concept of stress, partigutarision and compression, were taught
in a previous unit; but related to the surfacehefearth and not to building materials.
This question was used to see if students coulcerttakconnection to their previous
learning. This pre-test was developed with the N&ameration Science Standards
(NGSS) and the Oregon Department of Education (Cfetence standards in mind. The
guestions were designed to be aligned with the MSE2 content standard and the MS-
ETS1-1 engineering design standard from the NG&8s& ODE science standards were
also taken into consideration: content standarg.2.2nd the engineering design

standard 8.4.

The document within Appendix A also shows the nsnfkeme used to assess the

test for all of the questions except the last. [Blsé question was worth three points,
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which required them to correctly label areas of pogasion and tension. | was looking to
see if the students could correctly draw the sugpogcessary to alleviate stress while
still having a practical design. The question wieglgd on a proficiency scale. Students
earned one point if they attempted but were missiagr parts or the ideas were too far
off, two points if they had the right idea but kagints were still missing, and three
points if they demonstrated that they knew wherem@ssion and tension were taking

place and what kinds of supports that would pradifialleviate the stress.

This instrument was used with each study grouprieghe intervention. Students
in the treatment group were placed into cooperdéaming groups based on their pre-
test scores. The test was out of ten points andifiest score on the test in the treatment
group was a seven out of ten. | used this highesttocreate a means of breaking up the
class into high, medium and low cooperative leagmroups of three to four students. If
students scored a 1-3, they were put into the "loat&gory. If they scored a 4-5, they
were put into the "medium™ or "average" categongd d they scored above a 5 they were
put into the "high" category. This process followeldat Gillies (2008) had done when
they grouped their students into upper, middle,laner quartiles and making sure that

each group had at least one student from the wppklower quartiles.

Reliability of this instrument was taken into cmlesation by making copies of
five different participants’ pre-tests and having mentor teacher and | grade those five
tests independently. My mentor teacher and | thetudsed the scores we gave for each
guestion and calibrated our answer key accordiriglis helped make the instrument

more reliable. Face validity was determined byjtitggment of two education
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professionals in science at my placement schoolagmneed that the instrument provided

a satisfactory measurement of student understamdilegrning targets for this unit.

Post-Test:

Appendix B is a copy of the post-test with an agsskey which was administered
at the end of the unit. The test consists of testjans. There were seven multiple choice
guestions and three short constructed responsedir§hseven questions on the test
address student understanding of the engineerisigrdprocess and the scientific
concepts presented in the unit. The first two coestd response questions assess
student knowledge of concepts presented duringdbese of instruction for the unit. The
last question on the assessment had studentsahowk their teams and how well each
team worked together to solve the problem. The-festtwas worth 14 points, each
multiple choice question was worth one point arelfitst two constructed response
guestions were worth two points each. The lasttqures/as broken into three parts and

was worth one point for each part for a total aééhpoints.

This instrument was used to assess the learniegaf student in both groups
over the course of the unit. The scores from #8$ Were compared to each participant’s
pre-test score to see how their learning improveat ghe treatment and a unit of
instruction. All participants in both the treatmamid comparison group were initially
categorized into a low, medium, or high quartileeTpost-test scores were compared to
the pre-test scores for each student in each tgyawtiich allows for comparison between

the two groups.
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This post-test was developed with the Next Germra&cience Standards (NGSS)
and the Oregon Department of Education (ODE) seist@ndards in mind. The
guestions were designed to be aligned with theetrstandard MS-ESS3.2 and the
engineering design standard MS-ETS1-1 from the N&&Bthe content standard 8.2E.2

and the engineering design standard 8.4 from thE €dence standards.

Reliability of this instrument was taken into cmlegation by making copies of
five different participants’ post-tests and having mentor teacher and | grade those five
tests independently. My mentor teacher and | thetudsed the scores we gave for each
guestion and calibrated our answer key accordiriglis helped make the instrument
more reliable. Face validity was determined byjtitggment of two education
professionals in science at my placement schoolagmneed that the instrument provided

a satisfactory measurement of student understamdilegirning targets for this unit.

Group Interaction Evaluation Form:

The Group Interaction Evaluation Form can be vévwmeAppendix C. This form
asks students to evaluate the way that their girttepacted and cooperated with one
another. The purpose of using this form was to @sklthe question of how student
perception of their learning groups was affectedh®ycomposition of their group.
Students were not aware of the composition of t@up at any point in this study.
However, | wanted to see if there was any conne¢b@ositive perception and
heterogeneous grouping. This particular instrumextst adapted from the Science

Education for Public Understanding Program (SEP&®)iculum (Bellantoni et. al,
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2012). The instrument asks students to answer tnwe@yg statements with a rating of 1-4.
The students are then asked to write two short anquestions that unpack and explain

their answers to the survey statements. The tweratnts are:

1. Group stays on task and manages time efficiently.

2. Group shares opportunities to contribute.

These answers were used to determine whether dretetogeneous grouping made a
positive impact on students’ perceptions of theaugs. The reliability of this instrument
was determined by its use in the SEPUP curricuMgnmentor teacher was asked to

review the adapted document for face validity.

I nterview Questionnaire:

The interview questionnaire can be viewed in AgipeiD. Six students were
interviewed at the end of the instructional unifl. siudents had received three full weeks
of experience working with their team to solve aljfem, and instruction on concepts
related to the unit. All of the students had cortedleéheir post-test and Group Interaction
Evaluation Form prior to the interview. Five operded interview questions were asked
of the participants, with follow-up questions féarification if necessary. The six
interviewees did not represent a statistically isiggnt proportion of the study sample
size and responses were used to add qualitativib tiepesponses to the evaluation form.
These interview questions were designed to evahiatient's perceptions of the
interaction within their groups and a basic underding of the problem we were trying
to solve. The following questions were asked ohestadent:
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1. Do you remember the question your group was triongddress in our design
activity? If so, can you explain it to me? (Folloywy with a reminder if student
cannot answer)

How did your group go about trying to solve thelpem?

What did each of the members of your group conteibwhile trying to answer the

problem? What did you contribute?

4. Can you imagine trying to design a solution torailsir problem by yourself?
What are some of the pros and cons of solvinggioblem as a group compared
to solving it on your own?

5. Is there something that you learned from a groumbes that you did not know
before you started this project?

wn

Interview responses were evaluated for recurtegies and used for a more in
depth look at student answers to the Group Intema¢torm. The validity of these
interview questions was evaluated by peers in mgarch cohort and by a science
education research professional. Three students wiarviewed from each experimental
group. Students in the comparison group were saldzdsed on availability to be pulled
out of class and having submitted a permission f@&tuadents in the treatment group
were selected based on availability and being agfdhe same heterogeneous

cooperative learning group.

Procedure

This study took place during a three-week penothe 2012-2013 school year
coinciding with my student teaching. It is designedake place at the beginning of a
new unit of instruction. Two different classes weetected based on similar student
demographic characteristics to the extent possithlese classes were labeled as the
experimental group ()l and the comparison groupgNBoth groups were given a pre-
test on the content related to the new unit. Bottugs had class periods that were 65

minutes in length.

26



The pre-test scores for,Mere used to create eight differentiated cooperati
learning groups for an engineering design unit. gitweips were comprised by selecting
high, average, and low scoring students basedetegt scores to be in the same group.
Ideally these groups would consist of no more tloan students. In this study, groups

consisted of three to four students depending asscdize. This is the treatment)X

The comparison class was split into seven cooperkgarning groups based on a
computer program that randomly assigns studergsoigps of four. The groups were also
cross checked with their pre test scores to makeethat they did not end up with a
similar structure to the experimental group. Theugis consisted of a variety of different
compositions and were not heterogeneous as a whakeis the treatment @Xfor the

comparison group.

Students were notified of their new group assigmshen the first day of their
engineering design project. They were instructefthtbtheir new teammates by locating
their own name at one of the table stations irctassroom. No information on how the
groups were created was communicated to the stdEme students worked in these
groups during the duration of the engineering depi®ject, solving a problem of
creating an earthquake safe home with a limiteglsupt materials that could withstand
shaking for a specific time on a shake table. Pphigect was laid out and completed
within a packet that had a low rate of return atehd of the project, so the data within
the packet was not used. After the completion efuthit, students were also given a
group interaction form to complete. This form waedito measure student perception of

their groups as being positive or negative.
27



Both the experimental and comparison groups wienga post test on science
content related to their engineering design uni).(Ohese post test scores will be
compared with pre-test scores to see if theresigraficant difference between the
implementation of Xand »%. Student interviews (§) were conducted within one week
after the conclusion of the engineering design. Unito students from Nand three from
Np were selected for interviews based on positivaxghan pre-post scores, or lack
thereof. The interviewees were asked questiontekta how they felt about the

configurations of their groups and their abilitydo the engineering design process.

Data Analysis

Descriptive and inferential statistics were caltediafor the collected data.
Learning gains were calculated for both contrastigs. This was done by finding the
difference between post-test scores and pre-tes¢séor every individual student. These
scores were then averaged to find the mean. Thedata deviation was also calculated
for both contrast groups. A t-test was calculatedtiese two groups to see if the results
were statistically significant. Tables and graplesewcreated for this data and can be

viewed in the results section.

A second form of analysis was done by disaggregdtie data into the three
different categories: "low", "med", and "high" feach contrast group. The same analysis
was performed on the disaggregated data to findnen, and standard deviation for

each category. A table and graph were createdtterbbepresent the analyzed data.
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To calculate students’ perceptions of their coapee learning groups interaction
with one another, the scores from the Group Intemad&valuation Form (Appendix C)
were analyzed. For each contrast group, the medstandard deviation was calculated
for the first two questions on the form. A t-tesisnalso used to see if the perceptions

were statistically significant for each question.
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CHAPTER 4: RESULTS

Learning Gains

Overall gains in students' learning over the coofdbe unit were determined by
the difference between the post-test and pre-teses. For class results, all student pre
and post test scores were averaged for both thearison and treatment groups. This
information can be viewed in Table 2 below. Thedttfor the learning gains for the
treatment and comparison groups resulted in ayevaill 0.42. The mean post-test scores

for the comparison and treatment groups were 68péand 69 percent respectively.

Table 2: Average Students’ Scores on the Pre- asd-Pests with Students’ Learning
Gains

Comparison Group Treatment Group
(n=10) (n=22)

Pre-Test

Mean 35% 40%

SD 2.01 1.60
Post-Test

Mean 63% 69%

SD 2.47 2.19
Learning 28% 29%
Gains

*Note p>0.05

The data in Table 2 is represented visually in Feédubelow. The comparison and
treatment groups mean pre-test scores were fivaepedifferent and their mean post-test

scores were six percent different.
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Averages Based on Pre-Post Data for
Comparison and Treatment Groups
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Figure 1: Graph of Contrast Groups Average Pre-PData

The disaggregated average learning gains bashdterogeneous cooperative
learning groups are represented in Figure 2 beliiwaverage, the students in the "low"
category of the comparison group scored eight petoetter than the students in the
treatment group. The sample size for the "low" gattg for the comparison group was
five students, compared to the 11 students indheescategory of the treatment group.
The "med" category had similar results in the ogpatirection. On average, the students
in the "med" category for the treatment group hadercent higher learning gains
compared to their counterparts in the comparisonmrThe learning gains for students
in the "high" category of the comparison group weereegative six percent compared to a

positive 12 percent for the treatment group.
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Learning Gains
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Figure 2: Graph of Average Learning Gains for Casr Groups

Table 3 below shows the data that is representétkeigraph above. The sample
size for the "high" category was made up of twalstis, compared to the five students
in the treatment group. One of the two studenteéncomparison group had a -24
percent learning gain when comparing the pre arsti test scores. The other student in

the group had a positive 11 percent learning gdiithvaverages to negative six percent.

The mean post-test score for students in all caiesg) of the treatment group were
greater or equal to that of the comparison. The-fgs$ averages for the "low" category
for both the comparison and treatment groups haddime value of 62 percent. The
average post-test score for the "med" categorki@treatment group was 77 percent

compared to the 67 percent of the comparison, @et€ent difference. The post-test
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averages for the "high" category of the treatmeotig were 76 percent compared to the

59 percent of the comparison group, a 17 percéiareince.

Table 3: Group Pre-Post Mean, Learning Gains, abdR®sults by Quartile

Comparison Treatment
Pre-Test Post-Test | Average Pre-Test Post-Test | Average
Average Average Learning Average Average Learning
Gains Gains
LO [M=20% | M=62% |42% M=27% |M=62% |34%
W SD=1.22| SD =3.42 SD=0.65 | SD=1.99
n=>5 n=>5 n=11 n=11
ME |[M=40% | M=67% |27% M=43% |M=77% |33%
P SD=0 SD =0.58 SD=0.52 | SD=1.54
n=3 n=3 n==6 n==6
HIG | M=65% | M=59% |-6% M=64% |M=76% |12%
: SD=0.71| SD =2.47 SD=0.55 | SD =2.54
n=2 n=2 n=5 n=5

The data in Table 4 below represents the averageitgy gains for the
comparison and treatment groups broken down byilegutargets for the pre and post
tests. Overall the comparison group scored sligttiper than the treatment group in
both the “Engineering Design” and “Earthquake Cotitearget categories. Data for
“Stress” is not available because the content wasemt on the pre-test, however not on
the post-test.
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Table 4: Average Learning Gains Based On Learniagyéts

Learning Comparison Group Treatment Group
Targets (n=10) (n=22)
Engineering 23% 21%
Design

Earthquake 41% 36%
Content

Stress N/A N/A

Learning gains for each individual student andgteip to which that student
was apart can be seen in Tables 5 & 6 below. Tditig shows each student in the context
in which their cooperative learning group took j@achis information will be helpful
when looking at interview data later in this sectidable 5 represents data for the

comparison group and Table 6 represents datadaréatment group.
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Table 5: Group Composition for Comparison Group

Group Student Category Learning Gain
1 301* N/A N/A
302 MED 24%
303* N/A N/A
304* N/A N/A
2 305 MED 24%
306* N/A N/A
307* N/A N/A
308* N/A N/A
3 309 LOW 44%
310 HIGH -24%
311* N/A N/A
312 HIGH 11%
4 313 LOW 56%
314* N/A N/A
315* N/A N/A
316* N/A N/A
5 317* N/A N/A
318* N/A N/A
319* N/A N/A
320 MED 31%
6 321* N/A N/A
322 LOW 44%
323* N/A N/A
324* N/A N/A
7 325* N/A N/A
326 LOW 45%
327* N/A N/A
328 LOW 21%

* This student did not submit a permission form



Table 6: Group Composition for Treatment Group

Group Student Category Learning Gain
1 501* N/A N/A
502 MED 29%
503* N/A N/A
504 MED 31%
2 505 LOW 36%
506 HIGH 43%
507 MED 28%
508 LOW 56%
3 509 LOW 41%
510* N/A N/A
511* N/A N/A
512* N/A N/A
4 513 LOW 34%
514 HIGH 19%
515 MED 20%
5 516 LOW 49%
517 HIGH 1%
518* N/A N/A
519 LOW 27%
6 520* N/A N/A
521 HIGH -20%
522 MED 24%
523 LOW 41%
7 524 LOW 9%
525 HIGH 22%
526 MED 41%
527* N/A N/A
8 528 LOW 24%
529 HIGH 40%
530 MED 46%

*This student did not submit a permission form
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Student Perception of Cooperative Learning Groups

The first two questions on the group interactiomf were used to compile the
data for this section. The questions were in thmfof statements with four options for
students to choose from. The first statement wasufsstays on task and manages time
efficiently. The second statement was: Group shapesrtunities to contribute. The
options to choose from can be seen in AppendixH2. data can be viewed in Table 7
below. A t-test was performed to see if the datahe two groups was statistically
significant. When looking at the data for the fetsitement, the p-value was <0.05, and
the t=2.29. This indicates that there was a stedi$y significant difference between
student answers to the first question betweenvtbecbntrast groups. On average, the
treatment group felt that their groups stayed sk tand managed their time more

efficiently than the comparison group.

For the second question, the means were nearkatine between both groups.
The comparison group had a mean of 3.22 and thgreant group had a mean of 3.18.
Both values correlate to a "l agree with this staget" from the Group Interaction
Evaluation form. Both the comparison and treatngeotips agreed that their cooperative
learning groups shared opportunities to contriblitere was no significant difference
between the two groups on this statement. Theigaiaually represented in the bar

graph in Figure 3.
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Table 7: Group Interaction Form Mean, SD and t-testults

Comparison Treatment t-test

QL | M=29 M=34 t=2.29

(4) | sp=0.33 SD = 0.58 p= 0.0148
Statistically
Significant

Q2 |M=3.22 M =3.18 t=0.15

) SD = 0.67 SD =0.66 p= 0.4395
Not Statistically
Significant

Average Response to Group Interaction
Questions by Group

3.36
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Figure 3: Graph of Average Response to Group Irdéoa Questions by Contrast
Groups



I nterview Data

Interviews were conducted one week after both sgrdyps had received the
treatment and had completed their post-test assggsn©On the day of the interview, five
students had submitted their permission forms frleencomparison group. The three
students from the comparison group were selectedaltheir submission of a
permission form and their availability on the ddyte interview. The three interviewees
that were selected from the treatment group wdeetsel because each student was a
part of the same heterogeneous cooperative leagnoup and present during the
interview day. Interviews took place during reguahool hours and lasted around 10
minutes each. The responses given to interviewtipumesumber four were the only
responses analyzed for this study. This questioitezl responses that are best aligned
with the research question posed by this study.fél@ving quotations represent the
responses from three students who were all inréifitegroups within the comparison

group. Refer back to Table 5 to see the conteraoh students cooperative learning

group.

Question 4Can you imagine trying to design a solution torailsir
problem by yourself? What are some of the prascams of solving this
problem as a group compared to solving it on ywn?

Student 312's Responsécould have done this on my own but | would
have needed a lot more time. The pro's of workitg my group were
that there was less of a need to multitask and/are able to get the
project done a lot quicker.  The cons were tbhatetimes we would
argue what would go where and who would be deihgt. More hands
could be more sloppy because people aren't pagrapse of attention to
what they are doing."

Student 322's Respongkcan imagine designing a solution to a similar
problem by myself. Some of the pro's were thaha@ more design ideas
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to choose from with four people in our groughihk four people is the
ideal amount for a group on a project like thm) get more help building.
Some of the cons were that some of us would ffji¢hsk and talk because
we did not have a job to do."

Student 326's Responsécould do it on my own but it would be a lot
harderThe pros were that we were able to build a lotfaahd it was
easier to work and we had more ideas. The cons that sometimes
people in my group would not contribute, not geee had a job. | think
the project would have been completed betteeifvere working in
partners."

Common themes from the three interviews in the @mspn group were that working in
a group was more efficient than doing it on younamd that working in a group can

create some off task behavior when not everyonalhais.

The following quotations represent the responsé3uestion 4 from three
students who were all in the same heterogeneouysecaiive learning group within the
treatment group. Refer back to Table 6 to seedhé&est of each student within this

cooperative learning group.

Question 4Can you imagine trying to design a solution torailsir
problem by yourself? What are some of the prasams of solving this
problem as a group compared to solving it on youn?

Student 528's Responsedon't think | would have been able to do it on
my own, | get pretty easily distracted. | wousy she pros were that we
had more ideas to choose from, and we could éetph other out when
needed. The cons were that our group was kirstnall and we only had
one glue gun. | also missed a couple of daysudding during the first
design and we were not able to finish building staucture on time. |
think having more people in the group would hbhekped."

Student 529's Respons¥eah, | would have been able to do it on my
own but | would have needed more time to comptetéth the same
criteria and constraints. The pros were that ae more ideas, faster
building, | guess more efficient, and we couldsat with our group
members. The cons were that we did not alwayseagith one another
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and we would get stuck on one problem and spamanuch time on that
when other things could be done at the same'time.

Student 530's Respons¥es, but it would not be as efficient or well done
as it would be if it were done in a group. Praaild be having group
members be able to keep you on track, we had idess with more

heads, it was faster and there was more indigiihk cons to working in

a group were that there were more distractiodstla@ size of our group
was too small, whersS(udent 528)vas sick we really fell behind only
having two people to do all of the work."

The common themes represented by individuals withi;ione group were that working
in a group presents more ideas and a way of wottkirapigh problems with help from
others, and building is more efficient with morarnione person. The common themes
within the responses to the cons of working in@ugrwere that the size of the group

may have a positive or negative effect on the gsaugcomes.

Summary

There was no statistically significant differermween the class results of the
comparison and treatment groups. The mean scarésefpost-test of the treatment
group were greater or equal to those of the corepamgroup in all three categories. All
groups showed an increase in learning except eoditaggregated data for the "high”
category of the comparison group. There was astitatily significant difference between
student answers to question one on the Group bttenaEvaluation Form. Students in
the treatment group felt like their cooperativehéag groups stayed on task and

managed their time efficiently more than the coriguer group.
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CHAPTER 5: DISCUSSION

This study was designed to answer the researchiguedoes the method of
student assignment to cooperative learning graups iinclusive middle school science
classroom make a difference in students’ abilitynderstand the engineering design
process, science concepts and have an effect dangtperceptions of their groups? To
answer this question, the question was brokentiboparts: content (engineering design

process and science concepts) and group perception.

Interpretation of Findings

The data shows that there was not a statistisailyificant difference between the
comparison and treatment group learning gains (5)0Figure 1 graphically depicts
these results and shows that there is not mucérdiite between the comparison and
treatment group pre-post scores. For both grohpsniean pre-test scores were fairly
close, with a five percent difference between th€he mean post-test scores only had a
six percent difference between the two groups. freetest and the post-test were
designed to measure student understanding of tfigemring design process and science
concepts related to the unit. The data suggestgtbaping students into heterogeneous
cooperative learning groups has no significaned#hce than grouping students

randomly.

The student who was categorized into the "higblgrbased on their pre-test
score and who did very poorly on the post-test apgaeto have not fully read the short
answer guestions before answering them. The anshatrthe student provided on the
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test were not as thoughtful as he or she has typimevided. There could have been a
variety of reasons for this anomaly. This anomalgoants for the negative learning

gains that were shown in Figure 2.

On average, all students in treatment group hadipe learning gains when
looking at the disaggregated data based on grosipivag were established by
achievement on the pre-test. This shows that gartrent was not necessarily
ineffective, but the method of grouping may notgpas much of a difference as using

cooperative learning groups themselves.

To address the second part of the research qnedealing with student
perceptions of their groups, the data suggestdhbaitudents in the treatment group had
a more positive perception of how well their co@tiee learning groups stayed on task
and managed their time efficiently (p<0.05). Theaméor the treatment group was 3.4
and the mean for the comparison group was 2.9.imtisates that the majority of
students in the treatment group agreed with thersint or strongly agreed with the
statement. The mean of 2.9 in the comparison giudipates that there was a mixture of
students who agreed with the statement and whgmisd with the statement. There was
no significant difference between the answers éosdttond statement; group shares
opportunities to contribute. On average both grdwgabanswers that either agreed with
the statement or strongly agreed with the staten@wdrall, it appeared that both classes
had relatively positive perceptions of how theiogps worked together over the course
of this engineering design project. Based on studeswers to these two statements, one

being statistically significant and the other nbis hard to say that there was a major
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difference between the two contrast groups peraeptof their cooperative learning

groups.

Limitations

The purpose of this study was to examine two difiegrouping methods of
students into cooperative learning groups andédfdbe method of grouping had a
positive effect on their learning and perceptiohtheir group interaction over the course
of an engineering design unit. An initial assesgnoétthis study was evaluated through
the preceding data analysis section, however, aklmitations are discussed to consider

implications of this study on teaching in a midgdé#ool science classroom.

The small, non-randomized sample size used irsthidy (=32) limits the scope
of the findings. The two contrast groups also hasstantially different sample sizes. The
comparison group had arof 10, and the treatment group hadhasf 22. The sample
within the comparison group makes up about a thiral of the students that took part in
the same learning experience in the class. Thelsgmpulations consisted of two intact
eighth grade Earth and Space Science classesvamliriot able to control how many
permission slips were turned in for either claggsBmall sample size may not be
representative of larger student populations oatsfdhe school to which | was assigned.
The implications of only having two eighth gradasdes to choose from, one in which
half the students were placed in a higher levehrokgss could also have had an impact

on the results of this study.
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Student absences were another possible limitaidims study. Students were
working in their cooperative learning groups foe eimtirety of the three weeks of
instruction for this unit. Some groups experienaesdrain when they had members of
their group that were absent and those studentsveéra absent missed out on key

instructional time that could have shown up indaéa.

Finally, the pre-test and post-test instrumentddcpose as a limitation of this
study. The tests were designed and created by fraysilwere only validated by my
mentor teacher and one other science teacher athioel by a brief glance and read
through. The questions posed on these two exantd baue been structured to be more
clear and straightforward. Confusion of the questiould have lead to inaccurate
answers. The questions were also not aligned ghrfecm pre to post test. This was due
to constraints with time to complete the projeatainted to teach students about different
types of stress, specifically tension and compoesdiowever did not have enough time

to teach these concepts and have students conipde¢mgineering design experience.

Conclusion

Although the findings of this research are notststent with the current literature
studying the positive effect of heterogeneous caipe learning groups on all student
learning (Gillies, 2008), there are still many piog implications for my own practice.
Through my research, | did find that cooperativaméng groups were an overall positive
experience for my students as suggested by Jolambdohnson (2012). My treatment

group, which was grouped heterogeneously, had gedearning gains that were not
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statistically significant when compared to my commgan group which had students
grouped randomly. These cooperative learning grdogsrovide an excellent means of
differentiated instruction for a diverse classroand there is a variety of different

methods to grouping students that can be affeligenlinson, 2005).

This experience was a great opportunity to re$etaching strategies and
implement and measure their affect in my classrdéwen though | did not experience
the same results as the literature suggests,dvaethat heterogeneous cooperative
learning has a variety of possibilities in evergsdroom, not just a middle school science
classroom. When done correctly, this type of grogman allow higher level learners to
use their knowledge to teach lower level learn&ifli€s, 2008). In turn, these lower
level learners can raise questions that mid or lagel learners may not have thought of
but expand the discussion on a deeper level. Myvigw results alluded to this when
Student 528aid "l don't think | would have been able to dornitmy own, | get pretty
easily distracted. | would say the pros were theatwad more ideas to choose from, and
we could help each other out when needed.” Thuestt, who was in the "low" category
based on their pre-test scores, suggests thatideas are generated within his group
which can be helpful when coming up with a refimedign, and discussing the designs

on a deeper level.

The role of engineering design in this researdjegt played a large part in the
high engagement factor that | observed while ims$itng this unit. The fact that we were
able to go through almost the entire engineerirgygieprocess was something that not

many students get to experience. In most classrobymu do a design project you just
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get to make one model, sometimes you don't evetodest it. My students were able to
create an earthquake safe home model, test isbake table, see where their designs
failed or needed improvement and were able to coctshn entire new structure and test
it. This is a long process, and presents challeagesteacher to ensure that not only do
my students get to build, but they are also rengiustruction and most of all, are
learning. For the most part, my students had p@siéarning gains over the course of the

unit, and the few students that did not, could hdmee so for a variety of reasons.

Based on my research, | have several more quedtiah have sparked my
attention on cooperative learning. In the futuregulld see myself conducting similar
studies comparing homogeneous groups to heterogsmgoups, adding a component of
structured roles within learning groups, and sedititere are any benefits to self
selected groups. | will definitely continue to imporate engineering design as an element

of my curriculum, even though it proves to be a/méne consuming process.

My students were organized into cooperative legyigiroups for the whole year
of instruction. | believe that they are an impottpart of a science classroom and plan on
structuring my future class in the same way. Evugh students are seated in groups,
there is always opportunity to require individusio tasks on their own, but the

opportunity to have students share ideas with oo¢her is always at your fingertips.

In conclusion, my study did not produce statiglycsignificant results based on
pre-post comparison. However, this will not deter fnom using this strategy as a means

of differentiated instruction in my classroom. Hetgeneous cooperative learning groups
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have shown to have positive learning gains comptr@alividualized learning. My data
did not mirror these findings but my interview riéswo support this. For example each
student in the heterogeneous cooperative learnimgpghad a comment about how they
felt there were more ideas present when workinggnoup. Each student also felt like
the process was more efficient than doing it ofir tn. From my experience with this
project | could see benefits to taking the timantentionally group my students based on
their abilities. | collected data that allowed roertterpret my results and answer my
guestion. The answer was not what | was expectingléfinitely informs my practice

and has made me a better educator.

Recommendations

For those that wish to conduct a similar studyave a few recommendations.
The time of year in which you conduct the study Hredparticipants that make up your
could play a significant role. My study was conauacwith eighth grade students near the
end of their eighth grade year. The pre-test wasrgin early May and the post-test was
given during the first few days of June. At thismipomy students only had a few days
left of being in middle school and it was hard &eg them engaged with the content

portion of the unit.

In addition, | would recommend constructing intew questions with more of a
focus to tease out anomalies in the data. Unfotélyany interviews did not add as
much insight as | had hoped. However, | still wake do acquire information that helped

strengthen my study.
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Finally, | would recommend assigning roles to stud within their groups and
using this as an instructional technique while h&ag students how to function in a
cooperative learning group. Both Kagan (1989) astthdon et al. (1980) suggest
assigning roles to members of cooperative leargmgps as a means of accounting for
individual accountability, equal participation asichultaneous interaction. These three
concepts are three of the four elements of PIEg#Ka.998). | decided to leave this out
of my study because | was curious to see how stademnmed their own roles within the
group and who would end up taking the leadershm dowever, | could see the affects
of this decision early on when some students witiegsback feeling like they could not
contribute and | had to spend a lot of time andgnexplaining to the class that every
member of their group should be doing somethingrder to complete the project on
time. | would also recommend that you pick an eagrmg design project where you as
an instructor or researcher can have a lot of fageoving your students working

cooperatively together with peers of mixed abiitimiilding incredible things.
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APPENDIX A: Pre-Test
Earthquake Engineering Design Pre-Test
Part 1. The Design Process

1) You are an engineer who was just hired asthelead engineer on a particular
project. What isthe correct order in which you would go about solving the problem
the project was funded to address. (1 point)

a. | dentify the problem, identify criteria and constraints, conduct background research,
brainstorm possible solutions, select a solution that best matchesthe criteria, build a
model or prototype, test the model, and refine the design if needed.

b. Identify the problem, build a prototype, stayhstruction on the project.

c. Identify the problem, identify criteria and ctiagnts, build a model, brainstorm ideas,
conduct background research, select a solutiorbésttmatches the criteria, test the
model, refine the design if needed.

d. Conduct background research, identify the probleuild a prototype, test the
prototype, redesign if needed.

2) Read the following passage, identify the criteria needed to solvethe problem: (2
Points)

You and your team have been hired to design a hbatevill withstand an earthquake

up to a 9.0 on the Moment Magnitude Scale (MMS} fibme will be built in a
subdivision on the outskirts of Portland, Oregohe Dase of the home must be 20ft by
20ft and will be at least two stories tall. The fgmvho has hired you wants tall ceilings
on the first floor, the ceiling height must be 2@igh. The family has bought the plot of
land and is eager to see the home of their dreanieinear future. They also require that
the home be constructed at a cost no more than @250

Criteria:

Criteriaarethingsthat arerequired for a successful solution but do not limit your
design freedom.

-The homewill be built in a subdivision on the outskirts of Portland, Oregon.

-Must be constructed in the near future.
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Part 2: Constructing Earthquake Safe Homes
3) It isbetter to build ahome on top of ... (1 Point)

a. a thick layer of soil
b. sand

c. solid rock

d. a thin layer of soll

4) Which of thefollowing is not a hazard that you should keep in mind when
designing an earthquake safe home (1 Point)

a. soil liquefaction
b. Aftershocks

c. fire

d. price

5) Explain why using the base isolation technique between the foundation and the
first floor helpsbuildings withstand power ful earthquakes. (2 Points)

-Increased shock absorption
-Increased flexihility, lessrigid

Part 3: Design - Tension and Compression

6) View the following diagram, imagine the 300 Ib weight is placed on top of theflat
board, label areas of tension and ar eas of compression. Draw in supportsthat would
relieve this stress. (3 Points)

Flat Board

Wooden legs

300 Ib Weight
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APPENDIX B:Post-Test
Earthquake Engineering Design Test
Multiple Choice: Choose the best answer

1) You are an engineer who was just hired as thedegtheer on a particular
project. What is the correct order in which you Vdogo about solving the
problem the project was funded to address?

a. ldentify the problem, build a prototype, start doastion on a project

b. ldentify the problem, identify criteria and constraints, conduct
background research, brainstorm solutions, select a solution that best
matches the criteria, build a model or prototype, test the model, and
refine design if needed.

c. ldentify the problem, identify criteria and con&tita, build a model,
brainstorm ideas, conduct background research;tseegolution that best
matches the criteria, test model

d. Conduct background research, identify the problamid a prototype, test
the prototype, redesign if needed.

2) Which of the following are ONLY criteria for a swessful design

a. Durable design, practical design, base isolatiOR22 cm base

b. 20x20cm base, first floor must be 20cm high, tb&ght at least 35 cm
tall, must be constructed in two class periodess |

c. Durabledesign, practical design, baseisolation, must be constructed in
two class periods or less

d. 20x20cm base, first floor 20cm high, total heighteast 35 cm tall, 1 door
and at least two windows

3) Which of the following are ONLY constraints for aceessful design

a. Durable design, practical design, base isolatiOR22 cm base

b. 20x20cm base, first floor must be 20cm high, th&ght at least 35 cm
tall, must be constructed in two class periodess |

c. Durable design, practical design, base isolatiamstrbe constructed in
two class periods or less

d. 20x20cm base, first floor 20cm high, total height at least 35 cm tall, 1
door and at least two windows

4) Itis better to build a home on top of...

a. A thick layer of sall

b. Sand

c. Solid rock

d. A thin layer of soil
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5)

6)

7)

8)

9)

Which of the following is not a hazard that you sliokeep in mind when
designing an earthquake safe home

a. Solil liquefaction

b. Aftershocks

c. Fire

d. Price
What type of seismic waves were we simulating inraadel

a. P-waves

b. Tidal Waves

c. Surface Waves

d. Swaves
What is the difference between a P and S wave

a. S waves arrive first and travel at faster speeds thwaves

b. Pwavesarrivefirst and do not cause as much up and down or side to

side movement as S waves

c. There are no such things as seismic waves

d. None of the above
What type of earthquake were we trying to simuéatd how long were the
intervals of shaking? (2 Points)

A mega-thrust earthquake. Theintervals of shaking were a 90 second main
earthquake with two 15 second after shocks.

Explain why using the base isolation technique betwthe foundation and the
first floor helps buildings withstand powerful dagtiakes. (2 Points)

Baseisolation allows the building to be moreflexible, and lessrigid. The
rubber padsor springshelp the building absor b some of the shock from the
intense ground shaking.

10)Describe how your group used teamwork and cooperéd complete the project,

how successfully did you cooperate, and would yaxehbeen able to complete
the project with the same criteria and constraigtgourself? (3 Points)

1. Describes how their group used teamwork and cooperation to complete the
project.

2. Describes how successfully they cooperated with their group

3. Describes how they would have not been ableto complete the project with
the same criteria and constraints on their own because there would not be
enough time among other things.
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APPENDIX C Student Interview Questions
The following questions will be asked of each mapant:

1. Do you remember the question your group wasdrio address in our design activity?
If so, can you explain to me? (Follow up with a neder if student can't answer)

a. Student can restate the problem accurately
Comments:

b. Student can somewhat restate the problem
Comments:

c. Student does not remember the problem presented
Comments:

2. How did your group go about trying to answer phablem?

3. What did each of the members of your group doute while trying to answer the
problem?

What did you contribute?

Group Members Interviewee

Student A:

Student B:

Student C:

4. Can you imagine trying to design a solutionitilar problem by yourself? What are
some of the pros and cons of solving this problera group compared to solving it on
your own?

5. Is there something that you learned from a grmember that you did not know before
you started this project?
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APPENDIX D: Evaluating Group Interaction Form

This form was adapted from Group Interaction Sta@reet 1, from the SEPUP
Curriculum. All students in both groups with be @dko evaluate their groups at the end
of the unit.

NAME DATE

Procedure;

Use the table below to rate your group's perforraambe score is based on a 4 point
scale. Read the statement in bold and then ciiel@hswer that you feel answers the
statement. Give evidence for your scores by anggduestions 1 and 2 below.

Statement: Group stays on task and manages time efficiently
Score Meaning

1 | strongly disagree with the statement

2 | disagree with the statement

3 | agree with the statement

4 | strongly agree with the statement

Statement: Group shares opportunitiesto contribute
Score Meaning
1 | strongly disagree with the statement
2 | disagree with the statement
3 | agree with the statement
4 | strongly agree with the statement
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1. Give some examples of how you managed the taskime efficiently.

2. Give some examples of how your group shared roypities to contribute to the
activity. Your examples might include times whemya your group members: respected
and treated others with courtesy; helped each diihvéine work; shared the work (not
having one person do all of the work alone); oyetlopen-minded and willing to
compromise.
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APPENDIX E: IRB Application and Approval for Hum&ubjects
Human Subjects Research Review Committee
Proposal Application for Arman Werth
Project Titleand Prospectus

Grouped to Achieve: Are there benefits to assigsiniglents to heterogeneous
cooperative learning groups based on pre-test seore

Small learning groups have been in existence ghedeginning of the human race.
These groups have grown in their variance and cexitglovertime. Cooperative
learning has been one of the most widely useduasitmal practices around the world
since the early 1980’s. Classrooms are getting rimexse every year and instructors
need a way to take advantage of this diversityrprove learning. The purpose of this
study is to see if heterogeneous cooperative legmgrioups based on student
achievement can be used as a differentiated irigirustrategy to increase students’
ability to demonstrate knowledge of science corsapt ability to take part in the
engineering design process. This study will incltwie different groups made up of two
different middle school science classrooms of 25t8@dents. These students will be
given a problem that they will need to design aisoh for in cooperative learning
groups. One class will be put into heterogeneoope@tive learning groups based on
student’s pre-test scores. The other class wifirbeped based on random assignment.
The study will measure the difference between etass’s pre-post gains and student’s
responses to interview questions addressing thgrdpeocess and the interaction
between group members while participating in th&gteprocess. Every student will
evaluate their group interaction and these resuilt@lso be examined in the study.
Findings from this study can contribute to the entrbody of literature on best practices
for instruction of diverse learners in cooperate@ning groups.

Type of Review

This research qualifies for an exemption of reviawijt only involves research on the
effectiveness of instructional techniques in aalds&hed educational environment.
Student confidentiality and anonymity will be pitaed and managed through password
protected computer files and locked cabinet stothgrighout the collection and
analysis of all participation data, interviews, augveys.
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Subject Recruitment

This research will take place in two to four middt#hool classes at Roseway Heights
School in the Portland Public School District. Sttiparticipants will be in the"6or 8"
grade with demographics representative of the gréadrtland metro area. Intact classes
with pre-assigned students will make up the studygs as opposed to a random
assignment. These classes typically have a styagntiation of approximately 30
students, giving a total sample size of approxitgd@ to 120 students. All students in
each 6th grade Life Science class period dhdrade Earth and Space Science class
period will be invited to participate in the resgawia personal correspondence (in-class)
and letters to take home in late April, 2013. Alldents who return a signed Informed
Parental Consent Form will be included in the study

First-Per son Scenario

Student X (male, 12yrs old)Right after spring break | took home a letter abawmnew
research study about science education and my maair sould participate. | didn't
know what the study was about and we didn't dohamytdifferent in class except we
switched seats into new table groups at a diffetieme of the month than we normally
do. We took a pre-test before we started our naty amd then a test after we were done
with the unit. My score on the pre-test was not graat since | am not really into nature
and stuff. We took a similar test at the end ofuthié and | did a lot better. Then, Mr.
Werth, the Life Science student teacher, askeel ¢blld interview me about the
engineering design project we had done. | saidayeklater in the week he pulled me out
of core for 15 minutes and we went to Mr. Linderanisyclassroom. There were 5 other
students in Mr. Lindenmeyer's class who said theynterviews with Mr. Werth too, but
we didn't do them at the same time. We sat dowwssadrom each other at my usual
table group so | could sit in my usual seat. Thaés \@uring Mr. Lindenmeyer's free
period and he was sitting at his desk and the otess door was propped open. Mr.
Werth asked me a few questions about how my dayweekl were going and then asked
me 5 questions about my group and what we leamosal €éach other and about the
design process. | talked for a while about how moupg interacted and how | learned a
lot from my classmates while they also listeneghyadeas. At the end of the interview |
thought it was really cool that Mr. Werth took timae to ask me questions about how |
felt about my group and | was really glad | had ttance to participate.”

Potential Risks and Safeguards

There are no potential risks anticipated for sutigj@cthis study. Students will not be

academically or socially penalized if they opt ti participate in this study and those

students will still be a part of the treatment. Hwer, their data will not be included in
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the study. Safeguards for risk prevention includengmity and privacy of all student
personal information in data collected regardingisnt participation and
interview/survey responses.

Potential Benefits

All students will benefit from increases in sciemt&ssroom learning, regardless of their
participation in this study. Those students pagstiting in interviews will benefit from the
opportunity to share their personal thoughts andiops of the learning environment and
teaching methods. No academic or material rewardsmpensation will be available to
participants, including but not limited to graden@ases or extra credit. The benefit of the
study to the professional community of science athrs includes an increase in
knowledge about the role of cooperative learnirqugs as a means of differentiation in a
science classroom.

Confidentiality, Records & Distribution

Any information that is obtained in connection witlis study and that can be linked to,
or identify student participants will be kept caténtial. This information will be kept
confidential by replacing students’ names with weidgdentification numbers in all
reported data and results. All information will &tered in a locked cabinet or password-
protected electronic format during and after dat&ction. Interview recordings and
transcripts, using voice-to-text software will als® maintained in a password-protected
electronic format. Secure transportation of recérais) the classroom to the researcher’s
home or campus will occur by using a locked brisécholding all paper and computer-
based information. Data and records shall be kefil@at the Portland State University
Center for Science Education in a locked cabineafminimum of three years after the
completion of research and will be destroyed thhosigredding of paper documents and
permanent deletion of electronic files.

Training and Experience

This researcher is being trained through the PSadiGate School of Education and
Center for Science Education to work with secondahpool students, assess them
properly and employ the most current teachingesgiias found in professional literature.
| will be working with a veteran, cooperating teacin the classroom in addition to
being observed by a University Supervisor and advisy the PSU faculty on my
advisory committee.
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Educational Research on Science Learning

Your child is invited to participate in an educatb research study conducted by Arman
Werth from Portland State University. The Portl&ublic School District has welcomed
this research to gain a better understanding ehsei teaching and learning. In
partnership with Portland State University, thetRod Public School District, and
Roseway Heights K-8, the purpose of this studg isnprove science instruction and
provide an opportunity for an enriching experiefareyour child.

The researcher hopes to learn how a specific teagehethod might influence students’
understanding of science. Thudy is being conducted in partial fulfillmenttbe
requirements for a Master’s degree under the siggenvof William BeckerPh.D. Your
child was selected as a possible participant mghidy because of his/her enroliment in
Mr. Lindenmeyer's Life Science or Earth and Spagertge course at Roseway Heights
School.

All students enrolled in the class will participatehe same learning activities. This
study will analyze student work collected duringehweeks of instruction. By signing
this consent form, you give permission for yourdasiwork to be analyzed. Your child
may also be asked to be interviewed by the reseafchabout 15 minutes during school
hours. Any information that is obtained in connectwith this study and that can be
linked to your child or identify your child will beept confidential. This information will
be kept confidential by replacing students’ naméh wnique identification numbers. All
information will be stored in a locked cabinet password-protected electronic format.
After the completion of this research project, da¢a will be kept on file for a maximum
of three years at Portland State University.

Your child’s participation is voluntary. He/she da®ot have to take part in this study,
and it will not affect his/her final grade, relatghip with the teacher, school or with PPS.
Also, you may withdraw your permission for yourldhio participate from this study at
any time. Likewise, your child may withdraw his/leemsent at any time.

If you have questions or concerns about your chipdirticipation in this study, please
contact Patrick Lindenmeyer at Roseway Heights 8ichi@34 NE Siskiyou St.,
Portland, OR 97213, phone #503.916.5600. If yolele@ncerns about your child’s
rights as a research subject, please contact Rbsaad Strategic Partnerships, Market
Center Building 8 floor, Portland State University, (503) 725-4288.

Thank you for considering this request.

Sincerely yours,

Arman Werth

Please keep this page for your records.
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Consent Form
Please sign this page and return it to Mr. Lindeyene

Your signature indicates that you have read an@nstand the above information and
agree to let your child’s work be analyzed as phthis study. Your child will participate
in classroom activities regardless of the inclusabtheir work in the study. The
researcher will provide you with a copy of thisrfofor your own records.

Child’s Name Life Science Period: AM or PM
(circle one)

Earth & Space Period : AM or PM
(circle one)
Signature of Parent/Guardian Date

Print name of Parent/Guardian
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Informed Student Consent Form

You are invited to participate in an educationakgach study conducted by Mr. Werth
from Portland State University. The purpose of #tigly is to improve science teaching
and provide an opportunity for an engaging expegdor you.

My goal is to learn how a specific teaching methagdht influence your understanding
of a scientific concept. This study is part of ndpeational experience at Portland State
and will help me earn my Master's degree in Sciéfthgcation.

You will still be participating in all of the sankearning activities as other students even
if you decide to not sign this form. However, ifuydo sign the form, you are giving me
permission to use data that I collect in my rede@roject while keeping your identities
private. You may also be asked to be interviewedbkyfor about 15 minutes during
school hours to ask you some questions about gauning experience.

Your participation is completely voluntary. If yaio not take part in this study, it will not
affect your relationship with me, or your gradeaimyway. If at any point you decide to
not to allow me to use your data after signing tors, | will not use that data.

Thank you for considering this request.
Sincerely yours,

Mr. Werth

Your signature indicates that you have read an@nstand the above information and
agree to participate in this study. You will paggte in classroom activities regardless of
your participation in the study. | will provide yauth a copy of this form for your own
records.

Name: Life Science BeAM or PM (circle one)
Earth & Space Period : AM or PM (circle one)

Signature: Date:
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These interview questions are designed to evakiatient’s perceived
effectiveness of the strategies used in the traatriide validity of these questions will
be evaluated by two science education researclkgsiohals. The following questions
will be asked of each participant:

1. Do you remember the question your group wasg@ryo address in our design activity?
If so, can you explain to me? (Follow up with a neder if student can't answer)

a. Student can restate the problem accurately
Comments:

b. Student can somewhat restate the problem
Comments:

c. Student does not remember the problem presented
Comments:

2. How did your group go about trying to answer pheblem?

3. What did each of the members of your group doute while trying to answer the
problem?

What did you contribute?

Group Members Interviewee
Student A:

Student B:

Student C:

4. Can you imagine trying to design a solutionitoilar problem by yourself? What are
some of the pros and cons of solving this problera group compared to solving it on
your own?

5. Is there something that you learned from a grmember that you did not know before
you started this project?
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This form was adapted from Group Interaction Sta&reet 1, from the SEPUP
Curriculum. All students in both groups with be @dko evaluate their groups at the end
of the unit.

NAME DATE

Procedure;

Use the table below to rate your group's perforraambe score is based on a 4 point
scale. Read the statement in bold and then ciiel@hswer that you feel answers the
statement. Give evidence for your scores by anggduestions 1 and 2 below.

Statement: Group stays on task and manages time efficiently
Score Meaning

1 | strongly disagree with the statement

2 | disagree with the statement

3 | agree with the statement

4 | strongly agree with the statement

Statement: Group shares opportunitiesto contribute
Score Meaning
1 | strongly disagree with the statement
2 | disagree with the statement
3 | agree with the statement
4 | strongly agree with the statement
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1. Give some examples of how you managed the taskime efficiently.

2. Give some examples of how your group shared roypities to contribute to the
activity. Your examples might include times whemyar your group members: respected
and treated others with courtesy; helped each dihvéine work; shared the work (not
having one person do all of the work alone); oyetlopen-minded and willing to
compromise.
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Portland State University Portland State
HSRRC Memorandum

To:  Melissa Potter/ Arman Werth

From: Todd Bodner, Chair, HSRRC 2013

Date: February 20, 2013

Re:  Your HSRRC application titled, “Grouped to Achieve: Are there benefits to
assigning students to heterogeneous cooperative learning groups based on pre-test

scores” (HSRRC Proposal #132488)

In accordance with your request, the Human Subjects Research Review Committee has
reviewed your proposal for compliance with DHHS policies and regulations covering the
protection of human subjects. The committee is satisfied that your provisions for protecting
the rights and welfare of all subjects participating in the research are adequate, and your
project is approved.

Please note the following requirements:

Changes to Protocol: Any changes in the proposed study, whether to procedures, survey
instruments, consent forms or cover letters, must be outlined and submitted to the Chair of
the HSRRC immediately. The proposed changes cannot be implemented before they have
been reviewed and approved by the Committee.

Continuing Review: This approval will expire February 20, 2014 , one year from the approval date,.
It is the investigator’s responsibility to ensure that a Continuing Review Report (available in RSP)

of the status of the project is submitted to the HSRRC approximately two months before

the expiration date, and that approval of the study is kept current.
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Adverse Reactions: If any adverse reactions occur as a result of this study, you are required
to notify the Chair of the HSRRC immediately. If the problem is serious, approval may be
withdrawn pending an investigation by the Committee.

Completion of Study: Please notify the Chair of the Human Subjects Research Review
Committee (campus mail code RSP) as soon as your research has been completed. Study
records, including protocols and signed consent forms for each participant, must be kept by
the investigator in a secure location for three years following completion of the study.

If you have questions or concerns, please contact the HSRRC at hstrc@pdx.edu or
(503)725-2243.

cc: graduate studies
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