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ABSTRACT

Diana I. Probasco
The Construction of Effective Cooperative Learning Groups
For Successful High School Biology Instruction
1996
Prafessor Richard Meagher
Master of Arts in Subject Matter Teaching Biological Sciences

The purpose of this project was to determine the effect of balancing
learnmg styles in the construction of cooperative learning groups., The
investigation attempted to determine if science instruction and subsequent
achievement can be enhanced by sstablishing effective cooperative learning

groups. The Leaming Style Inventory was used fo determine learning styies.

‘Then groups were formed based on either construction of batanced or
unbalanced cooperative leaming groups. Students then completed group
activities as contained in the Celebrate Immunity Team Pack. Pre test and paost
tests were administered in order to measure cognitive gains. A statistical
analysis of the resulis of the groups showed a significant difference in post test
scores in one group of students whose groups consisted of a balance of
Jearning styles. In ancther class that consisted of an imbalance of leamning
styles no statistical significance was found in their post test scores. This was as
expected. Group construction must consist of students who can work together
effectively. In determining leaming styles, this balance can be achieved.
However, in one group of students which consisted of groups of balanced
learning styles, no statistical significance was found in their post test scores.
They did show an increase in their post test scores, but further study is needed
to determine what other variables determine the construction of effective

learning groups.



MINI-ABSTRACT

Diana |. Probasco
The Construction of Effective Cooperative Learning Groups
For Successful High School Bislogy Instruction
1986
Professor Richard Meagher

The purpose of this project was to determine the effect of balancing
leamning stytes in the construction of cooperative leaming groups. Siudents
were placed in either balanced or unbalanced leaming style groups and
completed the Celebrate Immunity Team Pack activity, In one group consisting
of balanced cooperative learning styles, significant results were cbtained in
post test scores. However, further studies must be done to determine other

variables involved in group instruction.



TABLE OF CONTENTS
ACKNOWLEDGEMENTS
CHAPTER I. INTRCGDUGTION
Statement of Problem
Definition of Terms Used
Need for the Siudy
Purpose of the Study
CHAPTER li. REVIEW OF THE LITERATURE
Studies of Cooperative Learning
Siudies of Cooperative in Science Instruction
Studies of Leaming Styles
CHAPTER Ill. DESIGN OF THE STUDY
Rationale
Hypothesis
Tasting of Leaming Style
Determination of Pre Test Scores
Team Learning Pack Activity
Determination of Post Test Scores

Evaiuation of Cooperative Learming Group

CHAPTER V. PRESENTATION AND ANALYSIS OF DATA

Intraduction

10

13

21

21

21

21

23

24

26

27

28

28



Results of Learning Style Inventory

Pre Test

Pre Test Answers

Pre Test Scores

Analysis of Pre Test Scores

Post Test

Post Test Answers

Comparison of Pre and Post Test Scores

Analysis of Post Test Scores
CHAPTER V. SUMMARY
BIBLIOGRAPHY
APPENDIX

Part A: Team Pack-Teacher Edition

2art B; Group Evaluation Form

29
34
37
38
39
40
43
44
47
49
51
54
54
55



LIST OF TABLES

Table | Learning Style-Period 2

Table Il Learing Style-Petiod 7

Table Il Learning Style-Period 9

Table IV Pre Test

TableV  Pre Test Answers

Table VI  Pre Test Scores

Tabte VI Analysis of Pre Test Scores

Table VIl Post Test

Table X  Post Test Answers

Table X Comparison of Pre Test and Post Test Scores Period 2
Table X Comparson of Pre Test and Post Test Scaores Period 7
Table Xil Comparison of Pre Test and Faost Test Scores Period 8

Table Xill Analysis of Post Test Scores

30
31
32
a4
37
38
39
40
43
44
45
468
48



ACKNOWLEDGEMENTS

Without the help, advice and encouragament of many individuals this
project would never have taken place. First, | would like to thank Dr. Chris
Johnsan for her dedication to teaching and sincere affart fo haip me become &
betier educatar. Her concapt of effective cooperative group instruction and her
developrnent of the Leaming Style Inventory were instrumental in inspiring me
to attempt this study. She willingly gave of her time and resources ta help me
develop this profect. To her | am extremely grateful. | would also like to thank
Dr. Parker Small for his enthusiastic support and development of the Celebrate
Immurnization Team Pack Program. His talk at the National Science Teacher’s
Convention inspired me to apply Leaming Styles to the completion of group
instruction for the purpose of student awareness of the extreme importance of
immunity as our best defense against disease. [ would also like to thank my
husband, Patar, for his continued encouragemsnt and his invaluable assistance
in the statistical analysis of my data. Finally, { would like to thank my advisor, Dr.
Richard Meagher for his kindness and assistance in completing the detalls

necessary for the finalization of this project.



The Construction of Effective Cooparative Leaming Groups for
Successful High School Biology Instruction
CHAPTER I
INTRODUCTION

Caooperative leaming is a term that refers to instructional methods in
which students of all levels of performance work together in small groups
toward a cormon goal (Slavin, 1982). Cooperative learming has been
suggested as the solution for a large array of educational problems. It is often
cited as a means of emphasizing thinking skills and increasing higher-order
learning and as a way {0 prepare students for an increasingly collaborative
work force (Slavin, 1991). However, for enhancing student achievement,
guestions remain as lo what makes some cooperative groups more effective.
To define what is meant by an effective cooperative group, instructors can
measure the product of the cooperative learning team in the solution of a
prablem or an instructor can measurs the leaming that was accomplished as a
team. Another aspect that can determine the effectiveness of the coaperative
iearning group ia the amount of time on task. Some assessment of caoperative
learning groups can also be determined by student self assessment forms of the
amount of their learning and their interpretation of the group's
accomplishments. Measuraments of leatning are primarily based on an
individual’s improvement over past performance (Sharan, 1994). Since
science instruction has often used group lab activities as ite basis for instruction,
a question which arises from a discussion of cooperative learning is: Can
science instruction and subseguent achievement be enhanced hy establishing

sffective cooperative learning groups? A factor that contributes to effective



group placement includss knowledge of learning styles. What are these styles?
How can they be determined? Do they interact in cooperative learning groups?
These gquestions must be answered. The concepts of cooperative learning,
cooperative learning in science instruction, learning styles, and factors which
contribute to establishing effective cooperative leaming groups will be

examined in this paper.



CHAPTER |l
REVIEW OF RELATIVE LITERATURE

Studies of Caoperative Leaming

Historically, the beginnings of cooperative leaming involves principles
formulated by John Dewsy, the primary philosapher of education in our society
(Sharan and Sharan, 1992). Dewey believed that leaming should be an active
process that provided the leamer with referehce “to some possibie living to be
done in the future” (Sharan and Sharan, 1892). Dewey beligved that
experience in school should prepare students for life in the adult world.
Cooperative lsarning creates conditions that allow students to identify
problems, plan problem solving procedures, collect relevant data and solve the
proklem. However, actual implementation of instruction in many classrooms is
the assumption that students’ minds are blank tablets upon which the teacher
must inscribe information {Sharan and Sharan, 1992). Hearing about a topic
without any experience with its real use in the wotld is an inadequate basis for
meaningfuf learning. Group investigation attempts to change this pattemn and
involves students as active participants in the process of learning ( Sharan,
1692). They will learn by asking guestions, obtaining information, and
interpreting the information in reference to their experience.

Howeaver, befora practical cooperative leaming programs began in the
schools, social psychologists studied extensively the topic of cooperation
versus competition. Several facts were discoverad. The cooperative learning
group was able to develop higher level skills. More and bettar ideas were

devetoped. Problem-solving behavior improved and most importanily i was



also discovered that when individuals worked together, they leamed to like one
another {Slavin, 1982). Actual research on the implementation of cooperative
learning in the classroom began in 1370, Some of these early sfudies were
conducted by Slavin {1982); De Vries & Edwards (1978); and Johnson
(1974). The achievement of students in cooperative learning groups has been
measured. Outstandingly large gains were observed in math classes by De
Vries, and in 23 studies of the Johns Hopkins Student Teams Learning
Methods, 17 studies showed significantly positive findings and h no cases did
results favor the control group (Slavin, 1982). Student Teams-Achievement
Divisions (STAD), the most extensively researched of all cooperative learning
methods, has been identified as very adaptable and has been used in
mathematics, science, social studies, English, and many other subjects and at
grade [evels from second grade to college (Sharan, 1984). In STAD, four
member learning teams work to make sure all team members have masterad
the lesson. When individuals are tested, their scores are compared to past
averages. Bonus points are given t¢ the team whose members show the most
improvement. Students are rnotivated to not only learn the material themselves,
but 1o help others master skills. Substantial differences favoring STAD have
been found (Sharan, 1984). In addition to achievement, other factors that also
improved were race relations, self-esteem, attendance and behavior (Slavin,
1991).

In order to successfully implement cooperative learming in the classroom,
teachers need to understand the essential elements of cooperative learning.
Simply placing students in groups and telling them o work together does not
necessarily result in cooperative efforts (Sharan, 1894). The five essential

elements of cooperative learning according to Sharan {1994) are as follows:



1. Pogitive interdepandence: This is the idea that you
cannot succeed unless others in your group also succeed,

2. Face-to-face promotive interaction: This is maximizing
opportunities for students to promote other students' success.
3. Individual accountability: This exists when each student

is assessed and students learn how the group affected better
leaming.

4. Social skills: Persons must be taught the social skilis for
cooperation.

5. Group preocessing: Groups need to leamn how to achieve
goals and must be given time 10 ahalyze how their learming groups

are functioning.

When these basic elements are established, cooperative learning will
work for all fypes of students including high achievers. Teachers or parents
sometimes worry that cooperative [earning will hold back high achisvers.
Hesearch provides absolutely no support for this claim. High achievers gain
from cooperative leamning because we leamn best by describing our state of
knowledge to others (Slavin, 1991).

One study which demonstrated the effectiveness of cooperative learning
invalved the use of Group Investigation. In a class using the cooperative group
investigation method, four interrelated dimensions are involved. The class
functions as a set of small groups(dimension 1). The learning task is of a
divisible and/or investigative nature. It deals with multifaceted problems
(dimension 2). Pupils exchange information and gather information using an

active-constructivist approach rather than the passive-receptive approach in a



traclitlonal classroom {dimension 3). The teacher acts as a facilitator and as a
resource rather than dispenser of information (dimension 4){Sharon, Hertz-
Lazarowitz, and Schacher, 1981). The study of cooperative learning using
Group Investigation lliustrated how students can accelerate their learning rates.
Social studies teachers comparad the clagsroom Interaction and academnic
achievement in these classes with the “whole-class” method. In isras! where
the study was conducted, students of Middle Eastern origin generally belong to
the disadvantaged population, whereas students of European-arigin generally
are more advantaged, Students from both ongins were mixaed in the clagsas
studied.

Sharan and Sharan {1992) found that the students of Middle Eastern
crigin achieved average gains of two-ahd-a-half timee thoss of their whole -
class counterpants. The “socially disadvantaged” students taught with Group
Investigation leamed at rates above those of the “socially advantaged” students
taught by teachers who did not use Group Investigation. Faor the students of
Western origin, the average gain was twice that of their whole-class
counterparts. The use of Qroup hvestigation was exceptionally effective for
both advantaged or disadvantaged, and, as it turmned oui, students from both
backgrounds were disadvantaged in classes where cooperative learning was
not used {Joyce,19981).

In addition to benefiting high as well as low achieving students,
coopearative learning can enhance an instructor's teaching. When teachers
release some control over laaming situations and share the responsibility for
leaming with their students, a dramalic release of creative potential can accur
for both (Davidacn and O'Leary, 1990). In fact, when teachers share their

knawledge ahout learning and thinking with students, it halps students become



better learners. Some teachers have observed thal when they explain the
learning principles on which class activities are based, students begin to sense
their own potential and become mere active in their own learning. Some
classes even offer suggestions for how the class could be revised the following
year (Redding, 1990). This student involvement in the learning process is
another goal of cooperative learning. In fact, in the Empowering Leamers
Project, studenis actually leam which behaviors and attitudes intensify leaming
and which inhibit it. “Part of the project involved (1) making students aware that
different people have different leaming styles and strengths and (2) helping
them recognize thefr own strengths and develop additional ones” (Redding,
1990). It is one of the purposes of working in small cooperative groups that
students leam from and help cne another, not only in leaming content, but also
in developing learning strengths (Redding, 1920). Teachers can encourage
students to teach each other from their own perspective. For example, a visual
learner might prepare a chart, an auditory learner can expiain orally and a
kinesthetic leamer can show a working model. This would improve learning for
all students with varying styles.

Mot only does cooperative leaming improve actual classroom leaming,
but the interpersonal and group skills developed provide greater employability
and career success (Johnson and Johnson,1990). The Center for Public
Resources found that 90 percent of individuals who had been fired from their
jobs were fired for poor job attitudes and inappropriate behavior (Johnson and
Johnson, 1290). The ability to work effectively is essential. In ceoperative
leaming, students learn the interpersonal and small group skills that will allow
successiu! job performance. However, these skills must be taught just as

systematically as any subject. Teachers must communicate to students the



need for social and communication skills, and teachers must have studenis
practice and perform these skills to ensure that the skills are mastered (Johnson
and Johnson, 1980). However, for successfut implementation of cooperative
learning, teachers must also not only be adequately trained, but they must also
participate with a commitment to integrate role changes within their teaching
styles. 1In a study of the use of Jigsaw, the hypothesized affective benefits of
cooperative l=arning were not produced (Sharan, 1990). Jigsaw is a
cooperative learning strategy whereby students teach part of the curriculum to a
small group of peers with an element of required interdependence.

An explanation for the failure of the strategy to improve self esteem and
to increase mathematics achievement may have been due to weak
implementation of the strateqy. Quality Jigsaw implementation requires role
changes that may be too radical foer many teachers to integrate into their
teaching styles. Many teachers substantially modified the Jigsaw Strategy by
eliminating what may have been critical components necessary for effective use
(Moskowitz, 1983).

Some of the conflicting results on effects of cooperative leaming may be
due to the fact that not alt forms of cooperative learning are instructionally
effective (Slavin, 1988). According to Slavin, two conditions are essential if the
achievement effects of cooperative leaming are 1o be realized, There must be a
group goal that is important to all members of the cooperafive group and there
must be individual accountability. Some explanations of these requirements
are that group goals are necessary to motivate students to help one ancther
learn. Without individual accountability, one or iwo group members may do all
the work; group members perceived to be low achievers may be ignored if they

offer suggestions or ask for help. Group strategies should involve leaming that
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requires studants to take on subtasks within the group. This bases individuals’
evaluation on the group’s produst or report. In this way there is a group goal
with individual accountability {Slavin, 1988).

Studies of Coonerative L sarning in Science Instruction

The previously ciled studies are concemed with advantages and various
strategies involved in ccoperative leaming. They do not address the particular
advantage or uses of coaperative learning in scignce instruction. The following
research concerns the issues of effective science instruction using cooperative
learning groups.

One of the first studies conducted in which the cooperative approach and
iis effect on studenis’ on-task behavior in secondary science was conducted by
t.azarowitz, Hertz, Baird, and Bowlden in 1947. According io Slavin{1882)
group learning increases the time invoived in the task structure which is the sum
of all activities invelving the learing experience. In the Lazarowitz study, the
instructional process (cooperation vs. the individualized mastery leaming

L

approach) served as the independent variable, and students’ “an-task behavior”
and academic achievement were the dependent varables. The results
indicated that the experimental group displayed larger amount of student on
task behavior than did the control group. The resulis of academic achievement,
however, were not as clear. Two units were taught and in one learning unit:
“The Cell,” students in the cooperative group did significantly better than the
control group. in the unit *Plants,” students in the control group scored higher.
However, the cell unit was maore investigative in nature and required more
Inquity. The plant unit involved more information gathering and it may be that

difierences in the kind of material to be learmned required different tasks for

sffective cooperative learning (Lazarowiiz, 1988). Howsver, other findings of
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the study included lower rates of absenteeism. This may reflect students’
satisfaction with the way science instruction was presented.

Another study on effects of cooperative leaming on both academic
achigvement and social gains showed that students with different abilities and
social status can ieam effectively in a heterogeneous group under a
caoperalive mode of instruction. Academic gains were achieved in students
with all ievels of abilities including struggling students who were perceived by
some students as low status {Baird, 1992). All students reported a gain in
number of friends, and this research suggested that peers are capable of
handling individual differences within their groups and of creating a positive
support system for all participants (Baird, 1982).

Another aspect of effective science instruction is the incorporation of
technology into the cfassroom. The technology revolution has given
cooperative learning an even stronger imperative (Strommer, 1995). Workers
nzed io not only work together, but work together using technaology such as the
computer and the Internet. Students can actually communicate “on-ling” with
scientisis and researchers in the midst of a group investigation. Students don
merely leamn the facts of science. They can hecome a scientist. This involves
teachers empowering their students to become designers of their own
collaborative projects. An essential strategy 1o allow student interaction with
technology is cooperative learning(Strommer, 1995).

Cooperative learning works ideally not only with technology but with the
hands-on science that is essential for science instruction. Cooperative learning
is structured so that students, not teachers, handle the materials. 1t is this
flands-on approach to science instruction that allows the development of

scientific knowledge, (Hannigan,1990). Educational technology and



12

cooperative leamning provide settings where interactive leamning can be
emphasized.

An example of where interactive learning takes place is in a program
called SPARCS. This program (Solving Problems and Revitalizing Curriculum
in Science) is a partnership formed between students and facully at the
Univereity of Nebraska-Lihcoln and the science teachers of the Omaha Public
schaols {(Johnson, 1894). The goals of this project called for increasing
students’ ownarship in their education and removing conditions that allenate
students from the stucly of science. The classrcom implementation of this goal
requires instruction whera students actively work in collaborative work which
culminates in visible, high-quality performancss or demonstrations. Teachers
bagin instruction by asking questions about phenomens, rather than giving
facts to be memorized, and students then investigate their questions. The
tgacher's role evolves from telling to coaching and mentoring,  Since the
SPARCE program began, veluntary enrcliment in science climbed from 65 to
80 percant, student peformance has increased, atfitudes towards seience have
improved, and dramatic decreases in student referrals for misconduct during
science classes took place (Johnson. 1924),

In another study of cooperative leaming in science instruction, highly
significant gaine In knowledge of pragnancy, gonatrhea, herpes and AIDS were
achieved through the use Team Packs (Small, 1994). This study was
conducted by the Center for Cooperalive Learning for Heaith and Science
Fducation and took place in Alachua Gounty, Florida. The goal of the Team
Packs was {o promole more responsible sexual behavior, The Tearn Packs
consisted of two parts:  The first part guides students, in groups of 4 , through a

series of guestions and answers in a way that encourages students fo share
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information with each other and then check their information against
authoritative answers. The second part guides the students in role playing.
This cornponent was utilized because of the work of Janis, who showed that to
change bshavior, one must get peaple to identify with the adverse
consequences of that behavior, and that role play accomplishes this, while just
tearning facts does not (Small, 1995).

Rasults of the study showed not only a significant posttest score
incraase, but also showed students reporting an attitudinal change toward sajer
sex practices that was statistically significant (Small, 1985). ThHe study alsa
reported overwhelming acceptance by students and unanirmous and
enthusiastic acceptance of tha materials by the teachers who ratumed their
survey forms. However, with the responding teachers and schaools, there was a
large amount of variation i the Student Post-Team Pack Survay and the
Teacher Survey. This shows that the effectiveness and acceptabifity of Team
Packs can be influenced by other factors. One factor may be the {gacher and
suggests the importance of good teacher training (Small, 1982).

However, a disadvantage of this study is the fact that no control group
was established in order lo determing the effectiveness of cooperative tearning.
Anaother variahle that clouds interpretation of the value of the cooperative
learning strategy is the issue of role playing. Did role playing or coaperative
fearning result in achievement gains? The pre and posttest student scores also
show majer differences. Questions arise as io the amount of effort students
made in achieving gains in their test scores.

Studies of { earming Styles
Although the positive effects of coaperative leaming are well established,

there remain several controversies and problems relating to particular practices
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and even to explanations of its findings. There is the quéstﬂon of whether
individuals who are predisposed to cooperation do better in a cooperative
treatment. Racial differences in effectiveness of cooperative leaming remain a
perplexing problem { Slavin, 1982), There are conflicting studies on
achievement gains from cooperative learning. Some studies state low
achievers gain the most, while other studies suggest high achievers gain the
most.  Studies need to be done on what constilules an efiective cooperative
learning group and what skills are necessary for both teachers and students.
One aspect involving effective cooperative group function is {he fact that there
are differences in learmning styles among students. In fact, major school reform
efforts have moved the issue of effective instruction to the forefront of education,
and researchers have renewed their Interest in leaming styles. Learning style
assessment can provide the basis for a more persenalized approach to student
placement and instruction (Keefe, 1890). Teachers wha are knowledgeable
about leaming styles can share useful insights about leaming strengths with
thelr students. They can help students understand slemenis of their own
leaming styles (Redding, 1990).

What , in fact, is meant by learning style? There are several thecries of
leamning styles. Keefe has suggested that leaming style is a total configuration
of cognitive, affective and environmental elements (Keefe, 1980}. Othar
researchers have developed various learning styles paradigms by examining
the learning process in terms of the ways individuals actually learn. Learning
styles are closely interwoven with the total personality. Several learning style
nstruments are based on Carl Jung's theory of personality type. Jung
postulated two functions for perceiving—sensing and intuition-- and two for

making judgments-thinking and feeling (Keefe, 1890}, He also proposed two
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orientations to concepts and tasks-introversion and extroversion. The Jungian
based Myers -Briggs Type Indicator, for example, diagnoses leamers’
preferences for expressing values, perceiving meaning and interacting with the
waorld (Keefe,1990). The development of a defensible leaming stvle paradigm
appears to be reflected in an individual’s typical cognitive, affective and
environmental functioning (Keefe, 1980). Many leaming style researchers
attrbute leaming style to experience, psychological, neurological, and
physiological factors. Kolb and other researchers in cognitive and leaming
style, saw learning style as a cognitive style that manifests itself in the leaming
environment, in fact , structure in the leaming environment also differentially
affects individuals of varying cognitive styles, Kolb correlated scales on his
L.eaming Style fnventory with leaming situations rated by 144 Harvard MBA's
as facilitative. He found that learning situations that were helipfid to individuals
varied with learning styles (Keefe,1990). The Learning Styias Network
Newslefter has consistently published research reports citing data in which
teachers, by teaching to learning style, have helped their students increase their
academic achisvement (Kesfe, 1990).

However, in order to accuralely diagrnose learning styles in order {o
provide optimum instructional strategies, a valid learing style instrument needs
to be developed. According to Ferrell (1983) a number of instrumenis designed
fo measure leamning styles have been developed for use in the classroom with
minimum concemn for issues of construct validity. Those working with leaming
style have proceeded with the development of an increasing number of
learning-styles instruments without a thecretical framework providing for a
learning style paradigm that is acceptable to all in the field (Ferrelf, 1883). Ina

study on fearning style prepared for the National Asscciation of Secondary
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School Principals, Keefe (1985) defined leaming style as consisting of three
types of behaviors: cognitive, affective, and physiclogical/physical. It is Keefe's
conceptualization which provides a framework for analysis and comparison of
four leaming styles instruments. The four instruments evaluated were the
Grashe-Riechmann Student Learning Style Scales, the Kolb Learning Styles
inventory, the Dunn Learning Siyle Inventory, and the Johnson Decision
Making Inventory, The rasults of Femell's study showed the factors comprising
the four instruments represent behaviors that comprise a learning style.
However, no one instrument taps all three factors of the learning style
conceptualization. In order to be representative of the leaming style paradigm,
a factor match should be found. There were, in fact, some overlap in factors
across the instruments, but the nstruments were not measuring the same thing
(Ferrall, 1983). Each of the four instruments were tapping only one or two areas
of behavior that make up leaming style. 1t should be possible to develop an
instrument that faps all of these types of behaviors, and therefore more fully
assess the entire leaming style.

Recently Johnston (1994) has developed the Leaming Combination
Inventory basing it upen an interactive paradigm of cognition, conation and
affectation. The Leaming Combination Inventory confirms or expands upon
what the learner has indicated on the forced choice inventory. The inventory
identifies the learmer’s tendencies into a scale indicating that they either avoid
or use the categories in the following combinations:

Each learning combination has a double name:
Sequential Processor/Methedical Organizer;
Precise Processor/ Data Collector; Technical

Processor/Independent Reasoner; and Confluent
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Frocessor/Intuitive Risk-Taker. The first hall designates the
learmer's primary means of processing, while the second
half suggests the nature of the leamer’s outward behavior
(1994).

The Learning Combination Inventory (LCI) is a 28-item selt report scale
that is group administerad. The LGl uses a 5-point Likert -type scale to asasss
the four schemas conceptualized by Johnston {(1994); Sequential Processar;
Precise Processor, Technical Procassor, and Confluent Processor. The
methods used lo determine construct validity consisted of over 260 hours of
nbservations and subsequent Tield tests, and the conduction of first order and
second arder factoral analysis produced an intermnal reliabilly by scale varying
betwesn 5630 and .7858 (Johnaton, 1895).

According to Johnston (1295) “ A learner who begins by processing
infarmation in a sequential manner will perform the task following a set struciure
and will foel a sense of success following each direction to a *T°. A leamer wha
usas precise processing based upon detailed data gathering wilt perform with
careful accuracy and feel success when receiving written confinmation of
achievement. A learher who begins with technical processing will parform
using concrete reasoning and will feel success when given the opportunity to
work autonomeusly, unshcumbered by paper and pencll requirements. A
learmner who uses confluent pracessing will avoid conventional approaches and
embrace unique ways of completing the task and will feel success when
allowed the freedom to risk, fail and start again. “

The lLearning Combination Inventory aids learmers in identifying which of
these combinations they are more likely to use. The interpretation of the

inventory requires an individual to understand their leaming orientation.
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According to Johnsion (1995) these include hoth “tendencles to use and
tendencies not to use” these schemas. The instrument is designed not 1o label
an individual but to assist the [eamer in identifying both his strengths and
waaknesses. it is important to recognize how an adaptation of certain strategies
wilt allow the leamer to “unlock the will to learn” (Johnston, 1995).
Rationale

The review of the theory and research in cooperative tearning and
Jearning style suggests that a significant difference exists among some
cooperative leaming groups. How an instrucior places students in groups has
significant elfecis on self-esteem (Johnston, 1894). A guestion remains. Is
there a relationship between synergistically balanced and non-synergistically
balanced groups in science instruction? The study by Johnston {1854)
established that the conative faclor becomes a significant consideration in
forming a heterogeneously structured cooperative learning group. The study
raised the question, “How does the balancing of conative behaviors within a
cooperative learning group affect the individual group member's self-asteem
when participating in the group’s completion of an assigned lgarming task?”
(Johnston , 1804).

The groups were structurad on the basis of balancing student cognition
(.., previous marking period grades); and affectation (self declared interest in
the subject ) while establishing either a balance or an imbalance of the group’s

conative Action Mode(Tm) as identified on the Kolbe Conative Index . 1t was

found that a significant assoclation was found between the configuration of
cooperative learning groups and levels of self esteem. The conatively
synergisiic group included a balance among the four Action Modes including

insistent and resistant levels in all categories. The non-synhergistic group, on
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the other hand, would not include a balance of the four categaries. The
synergistically configured leaming groups reporied a consistently higher lgvat
of self esleern than the students who were placed in non-synergistic groups
(Johnston , 1894,

i{ is important that teachers who use cooperative [garning as an
instructional {technigue understand the effect the group’s conative compositicn
has on individual member's seli-esteem and consequent academic succass, ft
is giso important that students understand how they can use their conative
betaviar 10 enhance both group and individual performance(Johnsion , 1994},

i is, in fact, one aspect of the Leaming Combination Inventony to
measure conation in determining leaming style. Anather important aspect of the
LCl is the ability to prescribe favorable learing conditions for gach type of
learner. In this way, =ach type of leamner should be able to achieve maximum
leaming. 3ince each schema invalves varying sirengths and weaknesses, one
aspect of effective cooperative learning would involve a combination of each of
the {our learning combinations. Each group would consist of one person from
aach of the four schemas conceptualized by Johnston {1994); Saequential
Processor, Precise Processar, Technical Processor, and Confluent Procassor.
i this type of group structure, the vanous individual assets should afiow for the
rmaximum learning and productivity by the cooperative leaming group.
According 1o Johnsten (1985) the Sequential Processor in the group will
arganize, plan the work carefully and doublg-check the group work., The
Precise Processor will ask specific questions to find out mare information. The
Technical Processor will figure out how te do things and build something as
way of doing the assignment. The Confluent Processor will use imaginative

ideas and unusual apprcaches to complete an assignment. These four



schemas together will effectively complete the group assignmeant,

20
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CHAPTER Il
DESIGN OF THE STUDY
Hational:

It is tha role of the teacher to nstruct her students In Identifying what their
feaming slyles are and how they can most effectively wtilize their strengths. As
aducators continue to maet the needs of a diverse student population, effective
mstruction requires responsive instruction. Knowledge of learming etyles should
make educators and [earners sucesssful partners. This successiul partnership
will be realized in the formation of synergistically balanced cooparative leaming
Qroups.
dypothesis

Students placed in synergistically balanced cooperative leaming groups
and instructed on the use of their leaming style will achieve higher post test
scores, and will rate their cooperative learning group as valuable 1o their overall
frprovement in biclogy comprehension. Sludents not placed in synergistically
balancad cooperative leaming groups will achieve lower post test scores and
will not rate their coopearative learning group as valuable ta their overall

improvement in biology comprehensicn.

Method : Testing of learming siyles

This study will involve administering The | sarning Style Inventory to three

classes of students. The Learing Style Inventory is & copyrighted document

and could not be duplicated for inclusion in this paper. In the three classes the
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inventory results will be scored in order to identify each student's leaming style.
Te determine their learning style students will answer 28 questions abott how
they complete learning tasks, They will then score their answers by completing
the scoring sheet which categories each answer as to the type of learning style
their answers indicate they use. Students then plot their leaming corabination
inventoty in bar graph format which tells thern which leaming style they have a
tendency to use and also what lsarning style they tend to avoid. Students will
be instructed on how to interpret the leaming style categories through the use of
an interpretation guide reviewed in class, In addition, after learning style
identification and discussion, each learner will be provided with strategies that
will enhance leaming. These strategies will allow the students to use their
strengths most effectively and will also include sirategies on how to enhance
leaming when styles they aveld are necessary. After lsaming style
identification and discussion, students will be placed in cooperative leaming
groups gonsisting of groups with each of the four different learning styles
represented. Each group will be made up of four students who represent sach
of the four leaming styles. They are the following; sequential processor, precise
processor, technical processor and confluent processor. In these balanced
learning style groups each member ¢can contribute & significant and effective
strategy for learning. The sequential processar will review the directions and
double check answers and develop an outline or plan for the group. The
precise pracessor will check for accuracy of recorded information and will foak
up additional infoermation to verify correctness and completeness of the
information given. The technical processor will attempt to use mechanical
ability in completing assignments and will tend to be the group manager. The

confluent processor will begin the assighment immediately and ask for
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questions later as needed and will also often be the source of new ideas as to
unique ways of solving the problem or group assignment. The control group
will consist of cooperative learning groups randomly assigned with no balance
af learning styles among the group members,

To determine the validity of the importance of identifying and representing
each leaming style in cooperative learning groups, the leamers will complete a
cooperative learning project. The task will require the deliberate use of all four
learning styles. Materials involved will be Team Learning Packs titled
“Celebrate Immunization!” Activities involved in the completion of the
cooperative learning aclivity promote the knowledge of the necessity for
immunization. A major problem in our country is the under utilization of
vaccines in the very young and the elderly. In light of the recent federal
Govemment Accounting Office report on the natfonal immunization program, the
most important factor in increasing immunization rates is an informed public

(Small, 1995).

Determination of Pre Test Scores

in order to determine the effectiveness of the balanced cooperative
versus unbalanced cooperative leaming groups a pre test will be administered
to all three classes. The Pre Test consigts of 16 objective questions which
measure knowledge about immunity, discoveries of famous sclentists
instrumental in our knowledge of immunity, disease transmission and effects of
disease on the body. Scores will be compiled and saved for comparison 1o

knowledge gained after Team Pack unit completion.
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Materials and Methods for Team learhing Pack Activity
Videos:

“Why It Won't Happen To You” - Part | video looks at the effecta of infectious
dissase on a pelio victim. A pelio surviver who has been paralyzad from the
neck down tells students how he got the disease, the fear of polio everyone
had, and how he has survived for the [ast forty years. The scientific discovery of
the first polic vaccine by Dr. Jonas Salk is explained and compared {o the later

discovery of the oral vaccine discovered by Dr. Aibert Sabin.

“ Iimmunization: Who Needs it? - Part |l video fraces an actual meastes
gpidemic and explains herd immunily. This video traces an epidemic to its
arigin. The numbers of individuals who contracled the disease and then
brought the disease o other slales is charled throughout the United States.
These are actual disease statistics gathered by the Center for Diseass Control
in Atlanta, Georgia. The worse situation aross in an area where a victim of the
original epidemic travels to her home school consisting of members of 2
refigious order which do hot believe in vaccination.

Take Home Latter:

t etter designed to involve older family members in the student’s education,
as well as to encourage adults to get neaded immunizations is distributed to all
members of all three classes. Students who return with the signed letter

receivad five bonus peints oh their test grade. These points were not included

as scores in the post test determination.
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Team Packs:
Fighting Disease in 6 Rounds” - Printed Team Pack |

In this activity, each student (in teams of 4) plays the role of a famous
doctor (Jenner, Pasteur, Sabin, or Salk). Students take tums by leading the
discussion in order to share knowledge about infecticus diseases in a
cooperative leaming mode. In the role-play activity studenis assume roles ot
doctors who made important contributions to vaccine development, and discuss
the following issues; mode of infection of influenza, polio, AIDS, and tetanus-
symptoms of influenza, palie, AlDS, and tetanus-treatment of influenza, polio,
AlDS, and tetanus and  finally, prevention of influenza, pelio, AIDS, and
tetanus.

General instructions to students are given prior to the role-playing
activity. lcon cues on the role-playing sheets are explained so students know
when they must speak and when recording of information is necessary. Then
the students must collaborate in the completion of the disease data sheet. In
this sheet studenis record what each scientist discovered. They also
gummarize how pathogens spread, where pathogens enter the bodly,
symptoms, treatments, and prevention of particular diseases. Finally, each
student diagnoses what each particular disease is based on the preceding
information. Students also must complete sheort essay iyvpe questions
concerning vaceines, disease eradication, and the differences hetween the oral
and injectable polio vaceine.

“Immunization: Who Needs t?" - Printed Team Pack Il

Again in teams of 4, students once more assume the roles of doctors

(Jenner, Pasteur, Koch, and Von Behring), share information and work together

to continue investigating vaccine development and prevention of infectious
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diseases. In this aclivity, students role-play Edward Jenner, Louis Pasteur,
Robert Koch, and Emil von Behring, as they discuss their experiments. in the
role-playing activities students learn the technigues Fasteur usad in developing
the anthrax, cholera, and rabigs vaccing. They learn how Jenner was able to
prove cowpox immunity also caused smallpox immunity. They learn the steps
Robert Kock used to determine what particular pathogen caused & particutar
disease. The students are then aware of the importance of *koch’s Postulates”,
Students then recreate the steps von Behring followed in his discovery of
antibodies in the serum of animals. After the discussion portion of the activity,
students must complete a flow chart summarizing the preceding information on
a flow chart. Students then complete a concept map ouilining cause and
preventions of infeclious diseases. Students also must complete a vocabulary
identification sheet and short essay type answers to discussion guestions aboul
passible complications with vaccinations and availability of vaccines( ne AIDS
vaceine is available and even theugh polio vaccine is available, in third world
countries it is not readily available o the majority of the population). Rights of
individials and rights of the public in terms of immunity are also discussed. An
imporiant piece of information given is that many dissases have no sifeclive
treatment. Diseases such as AIDS depend primarily on prevention. |t is hoped
that awareness of the vital importance of vaccines will be developed.

Post Test:

The post test is similar to the pre test. It also consists of 16 objactive
guestions which measure knowledge gained conceming knowledge in such
areas as disease prevention, treatment, immunity, and discoveries of famous
scientisis who contributed to our concepis of immunity and disease eradication

by herd immunity. See p. 34 and p. 40 for each test. The resulis of this study
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will be determined by statistically analyzing the differences in both pre and post

scores for all groups.

Cooperative Learning Group Evaluation Form:

As a culminating activity students will be asked to evaluate their cooperative
fearning group experience. Students will complete evaluation questionnaires.
They will be asked to not only evaluafe the information they were inveolved in
learning, they will aiso be askad to evaluate the effectivenass of their

cooperative learning group. See Appendix B.
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CHAPFTER 1V
PRESENTATION AND ANALYSIS OF DATA
intraduction:

This study was designed to determine if cooperative leaming groups
would be more effective if they consisted of a balanced representation of the
four tearning styles. The study involved determining the leaming styles of three
classes of students in academic biology. The first class cansisted of the period
2 academic biology class. This class consisted of 22 students wha were tenth
grade academic or college prep biology students. The second class tested
consisted of 22 students from the period seven academic biology class, They
also were tenth grade academic or college prep biofogy students. The third
class tested were the ninth period academic biology class. This class consisted
af 22 studenis who were ninth grade academic biology studenis. These were
atudents who took biology as ninth graders because of an accelerated track
designed to allow more science instruction in high school. Many students in the
third class were highly motivaled and had higher CAT (cognitive ability test}

scores. After all three classes had been given the Learning Combination

Inventory, students determined their particular learning style. Based on
answers to 28 questions about their learning stvles, students were able to
identify which learning schema they either used or avoided. Students were
then instructed as to what each leaming style was and how they preferred to
learn infarmation. Students were instructed on ways they could use their

preferred styles as well as strategies that would help them in areas where they
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were weakest . Students in all three classes werte then placed in groups of four.
in all classes a few groups of three had to be formed. This was due to the fact
that classes consisted of 22 students. Peried 2 was randomly piaced in
cooperative learning groups. There was no balance of leaming sivies. Period
7 and period 9 were placed in cooperative leaming groups with a balance of
each type of ieaming styles. The groups consistad of one member of each of
the four learning styles. The groups therefore consisted in one member who
was a sequential processor, one member who was a precise processor, one
member who was a technical processor and one member who was a confluent
processor. Groups of three consisted of three different leaming styles. All three
groups were then given the assignment of completing the activities in the
Celebrate Immunity Team Pack. Prior to this, all students were administered the
pre-fest. Scores were determined but these scores were not reviewed with the
students . These scores were for the purpose of this study alone and did not
influence their grade. Students then watched the video, did the role playing
activity, answered the essay questions, and completed several sets of data
sheels. Al the completion of the group activity, students then were given a post-
test which was graded and did count towards their grade. These tests were
retumed, discussed and a further assignment was given as a follow up {o this
activity. Students were assigned to complete a research paper dealing with
unresolved questions dealing with immunity.
RBesulis of Leamin le Inventory:

The following tables summarize the results of the leaming style inventary.
Each subjects primary learning style is listed and also the chatt indicates if the

student agreed with the evaluation based on the learing style inventory.
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Table |

Period 2: Learning Style inventory Residis

subject learning style comments
1. technical processor agree

2. technical processor agree

3 precise processor disagrec
4. technical processor agree

5. technical processor agree

8. sequential processor agree
7. sequential processor agres
B. gequential processor agres

9. sequential processor disagres
10. sequential processar agres
11. technical processor agree
12, technical processor agres
13. sequential processor agree
14. sequential processar agree
18. sequential processor agree
16. technical processor agree
i7. sequential processor agree
18, sequential processor agree
19. saquential processor agree
20. confluent processor agree
21. sequential processor agree
22, technical processor disagree
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Table I

Period 7: Leaming Style Results

learning style
sequential processor
sequential processor
technical processor
technical processor
confluent processar
technical processor
sequential processar
iechnical processor
technical processor
technical processor
technical processot
technical processor
sequential processor
sequential processor
gequantial processor
sequantial processor
technical processor
saquantial progessor
sequeniial processor
tachnical processor
confluent precessor

sequential processor

commenis

agres
agree
agree
dijres
agree
agrec
agres
disagree
agres
disagree
agrae
agree
agree
agree
agree
dgree
agree
agree
agree
BQras
agree

agrees
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Table

Pariod 2. Leaming Style Results:

leamning style
sequential processor
sequential processar
technical processor
{echnical processor
precise processor
sequential processor
technical processor
sequential processor
confiuent processor
confluent processar
tachnical processor
sequential pracessor
confluent processor
confluent processor
technical processor
technical processor
confluent processor
sequential processor
saquential processor
technical processor
precise processor

confluent processor

comments
agree
agree
agree
agree
agree
agree
agres
disagree
agree
agree
agree
agree
agree
agree
agree
agree
aqgree
agree
agree
agree
agrae

agres
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These results indicate an overwhelming agreement of the assessment of
learning styles which wag determined by the learning style inventory. Where
students disagreed with the assessment, their leaming styles were a
combination of several learning styles. In determining the learning style as
indicated on the preceding charts only the leaming style with the nighest score
wag recorded, In many cases, individuals do use a cambination of several
learning styles. A very helpful aspect of the leaming style inventory is that the
leaming styles avoided by the individual are also indicated. A practical
application of the resulis of the learning style inventory is that students can be
instrucied in ways to complete the type of leaming activities that give them
difficulty. Students were given instruction as to what their learning style
indicated. They were told how to try varnous strategies to make them better at
certain activities. For some students, individua!l instruction would be necessary
for complete understanding of the modifications they need in order to improve
their learning strategies. There was not enough time for this to be

accomplished.
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Table IV
Pre Test:

The following is the sample of the pre test that was given to all thres

sections of biclogy classes. The answer key follows. This test was included in

the Gelsbrate Immunity Team Pack.,

Celebrate Immunization: Pre Test . Student Name

1-3 True of false:

1. Antibiotics are not effective treatment for maost viral infections.

2. Treatrment is better than prevention.

3. Antibiotics made by pharmaceutical companies arg used to treat bacterial
infections.

4-16 Multiple Cheice: Choose The One Best Answen

4, Which cne of the following is an infectious disease?

smallpox

broken leg

cleft lip

cancer of the bone
arthritis

tobow

5. Which one of the following is a non-infectious disease?

influenza
AIDS
comman cold
measles
dizhetes

coo e
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&. Which one of the following doctors discovered that there were antibodies in
the blood?

Jenner
Pasteur
Sabin

Koch

von Behring

ot o

7. Most people over 65 should get:

&. & measles vaccine

b, a DPT shot

c. oral polio vaccine each year

d. one pneumaonia and a flu shot each year
8. no immunization

8. in regards to smallpox vaccination scars:

most grandparents do not have scars
most parents over age 30 have scars
maoat parents under age 20 have scars
. most children have scars

a0 T

9. How did Dr. Jenner tell that people vaccinated with cowpeox were immune tc
smallpox?

a. them came from families that were immune
b. they did not have smallpox scars

¢. he couldnt infect them with smallpox

d. smallpox had already been eradicated

16. Which cne of the following doctors was the first to discover that germs causge
disease?

a. Jenner

b. Pastaur

¢, Sabin

d. Koch

&. von Behring

11. The polic germ:

a. enters the body through a cut



a4

grows in the skin

spreads to the lungs

can be killed with antibiotics

&, causes paralysis of he muscles

a6 T

12. Which statement is true ahout AIDSY

a. Educalion people about how o avoid the vinls s of no value.

k. There is na AIDS vaceina.

c. There is no treatment that cures AIDE.

d. The AIDS virus infects the respiratory tract and causes cough and
runmy nose.

g. The AIDS virus can be spread by contaminated food.

13, Which statement is true about influenza?
a. The influenza virus eniers the body through sex.
b. Freguent hand washing during the influenza season does not help
pravent infection.
o, The influenza virus causes symptoms ineluding cough, fevar, runny
nose and sore throat.
d. There is no vaccing for influenza.

14. Tetanus or lockiaw:
8. enters the bady through cuts
b. the bacteria grows in the lungs
c. has no vaccine
d. causges cough, fever and runny nose.

14. infectious diseases cannat be caused by:
a. viruges
b. bacteria
e. fungi
d. parasites
a. gensas

16. Choose the one FALSE answer. Infections can be prevented by:
being vaccinated

SNErcise

frequent hand washing

avoiding unprotected sex

avolding cuts

oo
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Pre Test Answers:
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Period 2

76
76
64
100
40
64
5y2l
70
382
&4
70
a4
88
70
76
24
Be
58
58
70
64
64

Table VI

Pra Test Scores:
Periad 7

70
a8
a2
76
28
70
76
76
84
o0
70
70
88
70
70
76
64
58
a2
28
70
88

Period 9

a3
a8
g2
B2
Bz
76
58
a3
36
a2
64
76
88
82
82
58
88
61
64
76
76
76

38



Analysis of Pre Test Scores
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The mean value for period 2 were 69.18. The mean for period 7 was

69.73. The mean for period 9 was 76.18. When these scores were campared

in an analysis of varance, the F values were not significant according to

Duncan's Multiple Range Test. (See Table VII) This was as expected because

all classes had not besn given any instruction and had not yvet participated in

the group activity,

Table Vil

ANALY SIS OF VARIANCE

DF 58 M3 F
TREATMENT 2 667.031 333.516 2.89ns
BLOCK 21 3391.281 161.480
ERROR 42 4838.625 115.228
TOTAL 65 8897.9.33

F VALUE 1S NOT SIGNIFICANT

C FACTOR= 338270.100
STANDARD ERROR OF MEAN (5X)= 2.289

DIFFERENCGE BETWEEN TREATMENT MEANS 3.237

MEANSG IN ASCENDING ORDER TQ FOLLOW,;
6918 6973 76.18

HANKS FOR MEANS (DUNGAN'S 5% LEVEL) FOLLOW:
1T02=A 2TC3=B

PUNCAN'S B%VALUES (2-3)
6.477 B6.820
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Table VI

Paost Test

The following is the sample of the post test that was given to all 3 sections

of biology classes. The answer key follows. This test was included in the

Celebrate Immunity Team Pack.

Post Test-Celabrate Immunization Student Nams

1.3 True or False

1. Antihintics are effective treatment for most viral infections.

2. Provention is better than treatment.

3. Aniibodies are made by the body after immunization.

4-16 Muttiple Ghoice: Choosze The Best Answer

4. Which one of the following iz an infectious diseass.

a, high blood pressure

b.

obesity

G cancer aof the avary
d.
c. diabetes

chicken pox

5. Which one of the foliowing is a non-infectious diseasa?

o

measias

b. cancer
&. polio

d.

®. gonorrhea

fetanus

6. Which one of the following doctors proved that cowpox prevented smalipox
and thershy discovared vaccination?

b a0 on

Jenner
Pasteur
Sabin
otanus

von Behring
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7. Most children do NOT get immunized for:
a. DTP (diphtheria, tatanus and periussis)
b, MMR (measles, mumps and rubella)
c. Polio, either oral or injecied
d. Flu

8. Herd immunity means that in a community if:
a. most people are immunized against measles, there won't be a measles
epidemic
b. all people are immunized against measles, there won't be a measles
epidemic
2. most people are immunized against measles, there wor’t be a flu
epidemic
d. all people are immunized against measles, there won't be a flu epidemic

8. The following doctor discoverad the rukes scientists use to prove which
specific germ causes which discase:
a. Jenner
b. Pasteur
c. Sabin
d. Koch
&. von Behring

10. Telanus or lockjaw:
a. is spread through the alr
h. iz caused by a virus
g. cannot be prevented
d. causes muscle contractions

11. The polio germ:
a, enters the body through sex
b. grows in ihe heaarl
kills the nerves that control musclas
is treated with antibiotics
causes the muscles to contract

¢ a0

12, Which statement is true about AIDS?
a. The AIDS gern causes paralysis
b. The AIDS virus can be spread by contaminated watar of food.
€. There Is no sffective treatment for AIDS.,
d., There is a good vaccine for AlDS.
e. AlDS is caused by a bacteria.



13. Which statement is true about influenza?

14.

15.

16.

a.
b.
C.
d.

&,

The influenza germ enters the body through a cut.

The influenza germ causes paralysis.

The influenza germ is a bacteria.

There is no vacgine for influenza.

Frequent hand washing during the influenza season helps prevent

infection.

Germs cannot be spread through:

S TS B

s8X%
the nose
the mouth
cuis

hugs

Infectious diseases cannoi be caused by:

LS LIS

virdses
bactetia
malecules
fungi
parasites

Choose the one FALSE answer. Small pox has been eradicated. This
means that;

a.
b.
c.
d.

nobady will ever get smallpox again

nobody will ever need to be vaccinated against smallpox again

the virus can only be found in the seil, not in people

the US savaes millions of dollars each vear becausse we don't nesd to

vaccinate

42
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Table IX

Post Test Answers
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Table X

Comparison of Pra Test and Post Test Scores:

Period 2
Pre Test Scores Post test Scores
76 g2
76 100
64 64
100 82
40 a2
64 g2
52 64
70 o4
82 &a
64 o4
70 82
64 70
838 100
70 70
76 70
64 70
88 82
58 70
S8 70
70 76
64 82

g4 76



Pra Test Scores

70
58
82
76
70
78
76
94
585
70
88
70
70
76
53
h2
S8
70
70
a4
70
58

Table X

Comparsan of Pre and Post Test Scores

Pariad 7
Post Test Scores

64
76
70
100
83
g2
g2
24
7
88
88
94
88
70
76
54
g2
=l
70
94
70
70
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Table XlI

Comparison of Pre and Post Test Scores

Period 9
Pre Test Scores Post Test Scores
88 g4
88 100
82 76
a2z 94
82 100
76 88
58 94
B8 94
14 100
B2 100
64 a4
76 24
88 100
82 24
82 100
58 70
88 100
64 88
64 88
76 100
76 g8

78 76
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Analysis of Post Test Scores

The mean value for the Post Test scores for period 2 was 79.55. This was
a net gain of 9.37 points over the mean valug in the Pre Test scores. The mean
value for the Post Test scores in period 7 was 80,82, This was 2 net gain in
11.09 points over the mean value in the Pre Test scores. The mean value for
the Post Test Scores in period 9 was 92.36, This was a net gain of 16.18 points
aver the mean value in their Pre Test scores, A statistical program using
Duncan’s Multiple Range Test analyzed the Pre Test Scores and the Post Test
Scores. The statistical analysis of the three classes indicatad that their was no
significant difierence in the gains made by either period 2 cr period 7.
However, the gains made by pericd 8 were statistically relevant, See Table XIIL
An F value was determined to be 17.039. This indicates an F value that is
significant at the 1% level. This test indicated their was no relevance in post
test score differences between period 2 and period 7. There was a great deal of
relevance in the difference in the post test scores in period 3. There are several
possible reasons for the difference. One reason is that their cooperative
learning groups were more consistently balanced. In petiod 7 absences forced
several groups to change members. Ancther factor that may have contributed
to the significant difference is that period 9 consists of ninth graders taking
academic biology. Most of these students are placed in this class because of

higher Cognitive Ability Test scores.
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ANALYSIS OF VARIANCE
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DF

88 MS F
TREATMENT 2 2194.313 1097.156 17.030™
BlL.OCK 21 3905.469 185.975
ERROR 42 2704.344 64.389
TOTAL 65 8804.125

= VALUE IS SIGNIFICANT AT THE 1% LEVEL™

C FACTOR = 468387.000

STANDARD ERROR OF MEAN (5X)= 1.711
DIFFERENCE BETWEEN TREATMENT MEANS=2.419

MEANS IN ASCENDING ORDER TO FOLLOW:
7855 80.82 92.36

RANKS FOR MEANS (DUNCAN'S 5% LEVEL) FOLLOW:

1TO2=A 3TO3=B

DUNGAN'S 5% VALUES (2-3)

4842 5.088
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CHAFPTER V
SUMMARY

This project was an attempt 1o determine if more effective science
instruction could take place if students were placed in cooperative learning
groups that consisted of a balance of each of the Tour leamning styles. The
determination of students’ learmning styles was completed with sighificant
student agreement of the assessment. Students were instructed as to what their
style Indicated. They were also instructed that each style had a significant value
in the cooperative learning experience. Students were made aware that one
students assets can compensate for areas of weaknesses that others may have.
They were also made aware that there are several ways of completing
assignments and that by working together more effective learning can take
place. The overall atmosphere in the classroom during the leamning style
inventory completion was one of enthusiasm and student interest in the
variables that affect their [eaming. They were genuinely plsased that a teacher
would custom-make a lesson where everyone could contribute a crifical part of
the assignment.

The classes were all placed in leaming groups and completed the
Celebrate immunity Team Pack. Qverall, classes stayed on task, their was iotal
involvement of all students and they were on task the entire period. The post
test gains in all classes indicated that they all leamed about immunity, The fact
that the period 2 (unbalanced cooperative learning groups) and period 7
{balanced cooperative learning groups) did hot show significant differances
rmay be due to the fact that in pariod 7, several students who were absent had to

change groups in order to complete the assignment. Anather factor is that
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possibly this class has some students who are not academically suited for a
college preparatory class. The other possibility exists that in this group activity
not enough varied tasks exist to adequately require a balanced mix of the
learning styles. The significant gains made by period 9 {balanced cooperative
learning groups) verify that there was a valid difference in the achievement of
this class. These students worked well together, enjoyed the activity and all
responded favorably In their evaluation of their cooperative learning group.
This class is alsc more academically motivated. Their test scores are usually
much better then period 2 and 7. What actually does this study determine?

All classes showed an improvement in post test scores, all students positively
rated their cooperative learning experience. Period 8 which did consist of
balanced cooperative leaming groups showed statistically significant gains in
scares. Is their gain due to a balanced cooperative learning group? 1 would
like to think that was part of the reason. Further study is needed to adequately
match classes with the same academic motivation and with similar cognitive
ability scores. Then it would be more possible to show the relevance of
balancing leaming styles when making up cooperative learning groups. the
fact that all students were provided with information on their differences in
leaming may have been a motivational factor in itself. Students need to know
that teachers care about them as individuals. This did create a positive
atmosphere in the class. Students enjoyed the activity and indicated they
would fike to continue group work as part of their learning activities in biology.
As any teacher will nctice, their is a difference in the effectiveness of some
graups of students . What are the variables that determine the construction of
effective Ieaming groups? Much more research in this field is needed by

educators who are interested in effective instruction.
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APPENDIX
PART A

Student Activities:

Discuss and complete answers to the following:

1. What is polio?

What is paralysis?

What Is the cause of polio?

How does the polio virus enter the body?

How doss polle spread from person to psrson?
Is there treatment for palio?

Whai is a vaccing?

Will the polio vaccine help fight other diseases?

Ead s B =L L

What does eradication mean?

10. What is the difference belween the injectable and the aral polio vaccine?
11. What is herd immunity?

12. Do some groups have herd immunity against measiss?

13. Why do we care so much about measles?

14, Why isn't averyona in the world immunized?

15. Should the government require everyone fo be immunized?

16. Develop a term paper topic that relates to an issue that has bacome part of
your discussion. For exemple,what is the status of the davslopment of the
AlDS vaccine What are some dangers {o vaccines? What are the reasons
undeveloped countries [ack vaccines? How can genatic enginaering

speed up vaccine development?



APPENLDIX
PART B

Group Cvaluation Tomm;

1-5  Answer yes or no to each question:

L

. The work was divided svenly.
Fach person did his share of the work.
Disagreements weare sottled fairly.

Mo one tned to dominate the group.

o s o

Write specific comments about your group below.
£-7 Answer as completely as possibly.
6. FHow waould you change your group?

7. How did your group work as & whole?
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