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Data collected indicated that there was no difference on knowledge retention as evidenced by posttest
performance between the control and experimental groups. Results of the survey indicated that the use
of games as review was seen as beneficial by the students.

Based on these findings the researcher drew the conclusion that while games had no statistically
significant effect on test performance, student motivation was increased. Another benefit from using
AgXactly was increased student interaction. It is recommended that further research be undertaken to
determine the effect of games on student motivation.
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ABSTRACT

The purpose of this study was to determine the effect of the use of AgXactly, an
interactive quiz game, incorporating time parameters, point values, and teamwork as a
means to temper concepts and knowledge, and as a review tool on content related to
Montana State University’s Introduction to Animal Science course.

This study was conducted using the Solomon Four research design. Participants
i this study were those students enrolled in MSU’s Animal and Range Natural
Resources 100 course spring semester of 2003. Participants were exposed to either a
traditional review or review via the means of playing AgXactly. Data was collected
using a demand knowledge pretest and posttest. A survey instrument was used to
determine students’ perceptions of the use of games for education and revision.

Data collected indicated that there was no difference on knowledge retention as
evidenced by posttest performance between the control and experimental groups. Results
of the survey indicated that the use of games as review was seen as beneficial by the
students.

Based on these findings the researcher drew the conclusion that while games had
no statistically significant effect on test performance, student motivation was increased.
Another benefit from using AgXactly was increased student interaction. It is
recommended that further research be undertaken to determine the effect of games on
student motivation.




INTRODUCTION

Advances in technology have allowed us to rise to our present high standard of
living. Innovations such as the printing press, internal combustion engine, television,
computers, and the Internet have irrevocably changed our society (Marrison, 1992).
These technological advances have not only benefited society as a whole, but also more
specifically these advances and innovations have benefited the educational field. Wegner,
Holloway, and Garton (1999) stated,

“The practice of using technoiogy to deliver coursework in higher education has

seen a veritable explosion. The use of technology has not only created new

opportunities within the traditional classroom but has also served to expand
learning experiences beyond the popular notion of ‘classroom.’ Indeed, ‘distance
learning,’ especially utilization of the Internet, is becoming a widely used delivery

alternative at universities nationwide.” (p 1).

Numerous studies have shown people possess a variety of learning styles (Kagan,
Rosman, Day, Albert, and Phillips, 1964; Bjorklund, 1989; Witkin, Moores, Goodenough
and Cox, 1977). Some students respond best to ofal communication, while others require
a visual medium in order to incorporate information. Educators should strive to utilize as
many instruction styles as possible to effectively instruct the largest audience possible.
Multimedia instruction provides a unique format in order to achieve this goal.
Multimedia instruction appeals to visual learners via animation, graphics, and written text
and it appeals to the aural learner by utilizing sounds and the spoken word.

While multimedia is a valuable teaching tool, it is not a panacea. An effective

instructor must not only present the information in a viable way, but must also motivate

the student’s desire to learn. Many techniques have been developed to improve
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motivation. The use of games and activities is one example of means to increase
motivation. Allowing the students to actively shape the content of the course would be
another motivational method.

The focus of this study was to determine the effectiveness of games that
encourage learning among participants. Games have been designed to appeal to the
students’ competitiVé nature as well as incorporating “fun” into the lesson. It has been
shown that play performs an important role in psychological, social, and intellectual

development while being intrinsically motivating (Rieber, 1996).

Purpose of Study

The purpose of this study was to determine the effect of the use of AgXactly, an
interactive quiz game, incorporating time parameters, point values, and teamwork as a
means to temper concepts and knowledge, and as a review tool on content related to

Montana State University’s Spring 2003 Introduction to Animal Science course.

Need for Study

Recent advances in technology, specifically in the field of computers, have
allowed for the expansion of gaming as an instructional tool. Amory, Naicker, Vincent,
and Adams (1999) stated:

“The advent of personal computers with superior graphics systems has
precipitated an explosion in game software. This multimillion-pound industry
produces many different kinds of games ranging from simulations through to
first-person adventures. Here players are immersed into virtual worlds filled with
stunning graphics, compelling, if not addictive, story lines, sound and video.” (p
312).
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Numerous studies (Nemerow, 1996; Bell, 1982; Randel and Morris, 1992) have
shown that gaming enhances learning. Positive effects on students were increased self-
esteem, decreased time needed to absorb information, and deéfeased test anxiety.

This study soﬁght to increase knowledge regardiﬁg the effectiveness of gaming as.
areview tool. Past research focused on using games for instruction (Nemerow, 1996;
Hewitt, 1997; Haught, Kunce, Pratt, Werneske, and Zemel, 2002). Meanwhile little
research has been done on games as a means of review (Bell, 1982; Dechristopher, 1991)
Due to the lack of research base on games as a means of review this study focused on

games as a reinforcement of material presented in the classroom.

Objectives

The objectives of this study were:

1. To determine the effects of AgXactly, an interactive quiz game, as a review
tool on academic achievement as shown by scores on the posttest;

2. To determine students’ perception of the effectiveness of AgXactly, an
interactive quiz game, as a review tool compared to traditional review;

3. To determine the relationship between demographic variables in the AgXactly
review group and their posttest performance.

Hmothéses

. The null hypotheses for this étudy were:

H,1. The use of AgXactly, an interactive quiz game, as a review tool will have no
statistically significant affect on knowledge retention levels in the short -
term;
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Ho2. Students’ perception of the effectiveness of AgXactly, an interactive quiz

game, as a review tool will not vary significantly from their perceptions of
traditional review.

Assumptions -

The assumptions guiding this study were:
1. Students performed their best on the animal science pretests and posttests.

2. Students in the treatment group did not share information with the control
group.

3. Students responded honestly about their perception of the effectiveness of an
interactive quiz game as a review tool.

4. Students performed optimally during the traditional lecture instruction.

5. The use of AgXactly had an effect on academic achievement.
Limitations

The following limitations applied to this study:

!

1. The sample population was students enrolled in the Introduction to Animal
Science course at Montana State University Spring 2003 semester.

2. The participants’ prior knowledge of animal science topics may have had an
affect on test scores. :

Definition of Terms

The following terms are defined in order to dispel confusion as to their meaning

as they pertained to this study:




Computer

M}lltimedia:

Traditional |

Instruction:

Game:

AgXactly:

Internet:

‘computer application that can incorporate the use of text, video,

graphics, animation, audio, and still pictures to convey a message

* (Marrison, 1992). . |

method of instruction in which the instructor presents concepts and
information about the discussion topic. Supplemental methods of
instruction would include overheads, and chalkboard writing
(Marrison, 1992). '

an activity in which participants follow prescribed rules that differ
from those of reality as they strive to attain a challenging goal
(Instructional Media: 7™ edition 2001).

an interactive quiz game incorporating time parameters, point
values, and teamwork (W. Lanier personal communication
November 2002).

an electronic communications network that connects computer
networks and organizational computer facilities around the world
(Miriam-~Webster 2002).




A REVIEW OF LITERATURE

The History of Computers

In our technologically driven society we have become increasingly dependent on
computers. The first true computer was the ENIAC which was developed in the late
1940’s at the University of Pennsylvania. ENIAC allowed for rapid and accurate
calculations; however, it also had limitations. It was bulky in size and required a large
investment of man-hours to reprogram it for new problems.

Since the inception of the computer industry revisions and advances have been
phenomenal over the years. Speed of operation has increased many times over. Smaller,
faster, and more efficient components have lead us a long way from the days of vacuum
tubes. Along with this increase in power and reduction in size, prices have dropped to the
point where computers are econbmicall’y viable for use in industry and for the average
citizen. Computers have becomeé an integral part of our everyday lives. Computer
technology helps to run the alarm clock that wakes us up. It helps to regulate the

operation of our vehicles as we go to work and is present to some extent in almost every

. industry.

Considering how the computer has invaded almost every aspect of our lives it
makes sense that the education field would also incorporate computer technology.
Just as computers have become an integral part of society so too have they become
integral to education. Schools use computers for administrative functions such as record

keeping. The individual teacher uses them for development of lesson plans, héndouts,




7
slides, and'overheads. With the invention of the Internet computers are extensively used
for research. The majority of students now are more comfortable surfing the web for
resources than negotiating the stacks in a library.
Based on all these indirect uses of computers in the classroom it only makes sense
that computers should enter directly into the classroom setting itself as indeed they have.
Kulik and Kulik (1987) concluded the following about the use of computers in education:

1. Students generally learned more in classes when they received instructional
help from computers.

2. Instructional time Was decreased.

3. Students perceived their classes to be more enjoyable.

4. Students developed more positive attitudes toward coniputers. (p 123).

Another form of computer driven technology that is becoming widespread in an
educational setting is Internet based instruction. The use of the Internet in the classroom
has allowed for easy access to an array of information. In addition to this it has allowed
for the ‘classroom’ itself to expand via distance edﬁcation. This allows the student the
opportunity to take classes not previously offered such as classes for college credit or
classes in more obscure subjects. In many cases the impact of this new technology on
students has not been considered. Wegner, Holloway, and Garton (1999) conducted a
study to determine the effects of distance learning on student achieveﬁent as well as
student attitudes concerning their learning experiences. The study focused on a
curriculpm design and evaluation course. The students were glivided into a traditional
lecture group and an experimental group which received instruction via e-mail and video

conferencing. No difference in knowledge retention as evidenced by test scores was
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found. However, those students in the experimental group possessed a more positive
feeling about the experience. In this respect distance education is similar to games in
education. In-general no difference in test performance is found but increased motivation
is found among those using the new technology.

There are three main ways in which the computer enters the ciassrodm. The most
common is using computers to run PowerPoint presentations. This has become a
common means of prov'iding lecture material in a multimedia format. The instructor is
able to incorporate, visual, audio, still pictures, and video clips in one package. This
allows the instructor to appeal to a wide range of leafning styles and thus makes the
lecture more efficient. Frey and Birnbaum (2002) undertook research to determine
students’ attitudes towards PéwerPoint presentations. Undergraduate students (n=160) at
the University of Pittsburgh completed surveys regarding their f)erceptions of the use of
PowerPoint as a lecture format. Results indicated that students felt PowerPoint lectures
were advantageous to the student as opposed to traditional lecture. Reasons cited for this
was increased ease of note taking and professors who used PowerPoint were perceived as
better organized. Another interesting finding from this research was that students did not
see making lecture material available beforehﬂand as a detriment to class attendance.

The second major use of computers is as tutorials. There is an array of programs -
out there which walk students through set topics. The third use and the focus of this

paper is the use of computers to run instructional games.
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Effectiveness of Games in Education

~ Randel and Morris (1992) stated: “Because many students enjoy playing games, it
has often been asked whether this play aspect could be combined with instruction to
enhance learning. This observation led educators to explore the feasibility of using a
game format to supplement or replace the teaching of a variety of subjects.” (p 261).

The theory of combining play with instruction to enhan<.:e learning has

subsequently been applied and met with mixed results. There are many examples of
research that has found gaming to be an effective means of instruction (Amory et. al.,
1999; Nemerow, 1996; Randel and Morris, 1992; Hewitt, 1997). In many cases it has
been found that it is not a matter of the game itself being a more effective means of
increasing student retention, but rather some interesting side effects of games which
cause increased student performance. Games provide a fun and stimulating means of
instruction. An effective educator must present information in a clear aﬁd concise
manner and attempt to also motivate the student’s desire to learn the information.
Making learning fun can increase motivation and make the learning process more
effective (Lepper and Cordova, 1992). Lepper continued to be instrumental in the field
of increasing student motivation ;chrough gaming technology by operating a company
which designs motivational games to aid in learning math skills (Azer, 1998). Johnson
and Johnson (1987) reported that the use of games in classrooms stimulated a positive
influence on student’s attitudes towards school personnel, motivation to learn, self-

esteem, and behavior.
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Oftentimes there arises confusion between games and simulations. They are often
considered one a1;1d the same but while they share some elements they are distinct
entities. Gredler (1994) defined and classified various elements found in games and
simulations. Both games and simulations transport the players or participants to another
world. The players and participants control the actions within the set limits of the
game/simulation environment.

Games and simulations also vary in three ways. Games are competitive whereas
simulations assign responsibilities to students and are faced with the associated rewards
and consequences as a result of their decisions. The event sequence also tends to vary
between games and simulations. Games are arranged linearly while simulations are not.
Games are more static in nature. Théy are based on a set of rules which does not change
over time. Simulations deal with a set of dynamic relationships that may change over
time.

Gredler (1994) also defined certain characteristics as key components of games
that are appropriate for classroom use. Games éhould not sanction questionable ethics or
practices. Chance should not contribute to winning. An emphasis must be placed on the
application of knowledge or problem solving skills as the meéns of winning.

Gredler (1994) also touched upon the balancing of competition and cooperation in
game usage. Gredler (1994) emphasized that While; competition is of the essence of any
game, it must be balanced with the need for stimulatiﬁg cooperation among students to

foster a positive classroom environment.
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Devries apd Slavin (1978) conducted a series of ten experiments incorporating a
sys::tem of forming students into teams and then having those teams participate in a series
of games and tournaments. In summarizing their findings they stated: “TGT (Teams-
Games-Tournaments) had relatively consistent positive effects (when compared to
traditional instruction) on academic achievement, mutual concern, race relations, and
peer norms supportive of academic achievement.” (p 36).

Whiteley and Faria (1989) conducted a review of literature concerning the use of
simulation games, with a focus on business garﬁes, in the collegiate setting. This study
focused solely on whether incorporating a business simulation game into a marketing
course improved acquisition of marketing knowledge. It was determined that overall the
game participation had no effect on exam performance but the game playing group
performed above the non-game playing group with respect to quantitative questions.

A review of studies on differences between simulations/ ga;mes and conventional
instruction in student performance by Randel and Morris (1992) found the following
conclusions:

1. 56% found no difference.

2. 32% found differences favoring simulations/games.

3. 7% favored games but had questionable controls.

4. 5% found differences favoring conventional instruction.

5. Stimulations/games show greater retention over time than conventional
classroom instruction.

6. Students reported more interest in simulation and game activities than in more
conventional classroom instruction.
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7. Games can provide a viable means of reinforcing cooperative skills. By
structuring the game so that working in a group leads to success the
administrator strengthens team-building skills. In this manner students further
develop their interpersonal skills. (p 265).

Marrison (1992) undertook a research project compariné computer multimedia
instruction versus traditional instruction in post-secondary education at Purdue
University. The participants were students enrolled in an introductory agricultural
economics course. It was discovered that there was no difference in academic
achievement as judged by test scores in those students taught by computer multimedia
and those taught by traditional lecture. Student learning time was decreased by 32
percent for those students taught by computer multimedia. Student learning styles, field
dependent/independent, were also considered. No significant difference was found
between learning styles, instructional method, and test performance.

Nemerow (1996) experimented with incorporating a variety of games into a high
school first year biology course. Among these were question and answer games, strategy
games, word games, and noncompetitive games. Surveys were used to assess students’
perceptions of games in education. The surveys varied but three questions were always
included in each survey. These three questions were: Do you feel that games helped you
learn? ; Did playing the game help you gain confidence in yourself? ; Did you learn some
information that you did not already know? Student responses indicated that they felt a
higher level of self-confidence as a result of the game. One key word that kept being

repeated was that students had “fun”. This lead to increased participation which implies

that student motivation was increased. Students also reported that the games lead to
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.increased interaction with their peers and as a result of that positive relationships were
established among the students. |

Hewitt (1997) conducted research among Midwestern fc;urth, ﬁfth, and sixth
graders (n=295) on the use of games in education as a means of encouraging
environmentally responsible behavior. A series of six games designed to educate student
about environmentally responsible behavior were incorporated into classroom curricula.
Results found that scores significantly increased from pretest to posttest for four of the
six games. This provides one example where the use of games in education has produced
a positive effect on test scores.

Amory, Naicker, Vincent, and Adams (1999) considered four different
commercial games in an attempt to identify the game type most suitable for the
classroom. They considered four commercial games: a 3-D adventure (a typical shoot-
em-up game), a strategy game, simulation game, and another less Vio‘lent adventure
- game. ‘The‘popuiation observed was first and second year college students. Findings
indicated that the students preferred 3-D adventure and strategy games. The key
elements which appealed to the students were graphics, sound, and story lines. It was
their opinion that skills such as visualization, logic, and memory were important skills to
possess in order to be successful.

Haught, Kunce, Pratt, Weneske, and Zemel (2002) conducted research to improve
student proficiency in learning and retaining basic mathematics facts. The study focused
on elementary school students in four midwestern schools. Several strategies were

implemented, one of which was the use of games as instruction. Increased test
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performance when corﬁparing pretest-posttest performance was reported for the gaining
instruction group. |

Research has also been conducted on games as a review method.‘ Bell (1982)
reports on STRATAGEM: A problem solving game used for revision. ‘Students reported
~ the following benefits:
1. An understanding of the breadth and scope of the major ideas in the subject.
2. Decreased anxiety with regard to later study for term examinations.
3. Corrections of erroneous initial learning of conceﬁts in the subject.

4. Opportunities to weigh alternative ideas. (p 163).

While this review game shares many attributes with AgXactly, it differs in that it -
was not computer driven. It used a series of flash cards and was conducted under a
different format.

A practical application of a Jeopardy formatted review game was used by
DeChristopher (1991). Dechristoper (1991) designed a jeopardy style quiz game for use
in her high school science classroom. While this was not an actual research study it
demonstrated that review games being used in the classroom can have a positive effect.
DeChristopher (1991) noted that Science Jeopardy did not involve higher-level thinking

skills, but it did make learning basic terms exciting for the students (p 37).
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METHODOLOGY

Population and Sample

The study population (n=129) consisted of undergraduate students enrolled in
MSU’s Animal and Range Natural Resources (ARNR) 100 course spring semester of
2003. This is MSU’s introductory animal science course. Topics covered include basic
principles of animal genetics, nutrition, live animal evaluation, reproduction, and
applications of these principles to the production of beef and dairy cattle, sheep, swine,
horses, and poultry. This study used the topics of beef cattle production, sheep
production, disease and adaptation, lactation, and horse production to conduct research.

The ARNR 100 students were selected, as this course is available to a wide
variety of freshman enrolled in the College of Agriculture. Thus, a wide breadth and

diversity of agricultural students were available.

Design

A Solomon four group research design was used in this study. Study design can

be represented by the following illustration:

Group 1 R O X iy
Group 2 R X P
Group 3 R 0] P
Group 4 R P
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The symbols are defined as follows:

R Randomization P Posttest

O . Pretest | A ' X Treatment

The major dependent variable was the students’ academic achievement scores on
the posttest. The major independent variable was whether students participated in an
AgXactly review session or were exposed to traditional review to prepare for the
posttests.

Borg, Gall, and Gall (1996, p 466) recognized twelve threats to internal validity.
These threats are: history, maturation, testing, instrumentation, statistical regression,
differ@ntial selection, experimental mortality, selection-maturation interaction,
experifnental treatment diffusion, compensatory rivalry by the control group,

compensatory equalization of treatments, and resentful demoralization of the control

i

group.

History refers to factors outside of the experiment which méy affect the dependent
variable. The short duration of this study r’ninimi;ed this effect.

Maturation refers to physical and psychological changes occurring in the study
participants over time. The short time frame in which this study occurs along with
randomization of the groups minimized this problem.

The use of pretests may cause participants to become “test wise”. That is to say
they may sﬁow inaccurately high levels of academic achievement on thé posttest due to

similarities between the pretest and posttest rather than due to an increase in knowledge.
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The Solomon Four research design is meant to counter this, as half of the participants
were not pretested. Providing a control group with which to compare. |

Instrumentation refers to a learning gain that might be observed from pretest to
posttest because the nature of the measuﬁng instrument has changed (Borg, Gall, and
Gal,1 1996). The use of a control group a_ﬁd the testing of both groups under the same
conditions controlled for this threat to validity.

Statistical regression is a tendency for research participants whose scores fall at
either extreme on a variable to score near the mean when the variable is measured a
second time (Borg, Gall, and Gall, 1996, p 469). The random assignment of the groups
countered this.

Differential selection refers to pre-existing differences between control and
experimental groﬁps having effects on the dependent variable that are unrelated to the
independent variable. The randomization of groups in this study controlled this threat.

Mortality refers to participants dropping out of the study. Due to the short
duration of this study this threat was eliminated.

Selection maturation interaction refers to ‘ghe problem of differing levels of
maturity between groups and may skew research results. This threat will exist to a small
extent although the majority of participants will be from the same socio-economic
background and thus share similar experiences which will have most likely caused them
to mature in approximately the same manner and at the same level: Randomization

countered what maturity variances were present.
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Experimental treatment diffusion refers to the situation where the control group
sees the treatment as advantageous and thus seeks to gain access to it. This will be
controlled in this study by not allowing the participants to know if they were in the
experimental or the control group until just prior to treatment.

Compensatory rivalry occurs when the control group realizes they are part of an
experiment and thus perform beyond their normal abilities. This was controlled by not
allowing participants to know what group they were in until just prior to testing.

Compensatory equalization occurs whc_an the experimental group is perceived to
be recei{ling advantageous treatment compared to the control group. The researcher may
unknowingly compensate by giving the control group a lower level of treatment. Thus
the reéearcher is no longer comparing treatment to no treatment but rather is comparing
two treatments. This was a valid threat for this study as the control group did rgceive a
treatment in the forms of a traditional review. However, due to the nature of this study it
was necessary to give this treatment. Otherwise, the research would be comparing a
means of review versus no review at all.

Resentful demoralization occurs when the control group feels the experimental
group is receiving advantageous treatment and thus become demoralized. This will be
controlled for by not allowing participants to know what group they are in prior to
treatment.

Gay (1987) recognized three threats to external validity which are of concern in
this study. These threats are: pretest treatment interaction, reactive arrangements, and

experimental effects.
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Pretest treatment interaction is similar to testwiseness. It occurs when participants
score differentiy on posttests than they otherwise would due to the fact that they have
been pretested. The Solomon Four research design allowed for correction of pretest
treatment interaction.

Reactive effects refer to a number of factors associated with the way a study is
conducted and feeiings and attitudes of the subjects involved .(Gay 1987). These threats
were minimized by randomization of participants.

Experimental effects refer to any active or passive bias on the part of the
researcher as regards to passive elements such as age, sex, or race. Evaluating the test

scores on an anonymous basis eliminated this form of bias.

Instrumentation

Instruments used to collect data were a pretest, posttest, and perceptions survey.
The pretest and posttest were designed by the researcher and reviewed by Raymond
Ansotegui, the professor who teaches Animal and Range Natural Resources 100,
Introduction to Animal Science. The purpose of the tests was to determine participants’
level of knowledge regarding content taught in ARNR 100, specifically the course
content dealing with beef cattle production, sheep produqtion, disease and adaptation,
lactation, and horse production. Both the pretest and posttest consisted of ten multiple
choice questions designed to test for retention of key concepts taught in selected course
subjects. These tésts can be found in Appendix A. The perceptions survey consistéd of

demographic information, questions concerning computer ownership and use, and
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twenty-four questions regarding students’ perception of AgXactly. Students filled in the
appropriate demographic information and responded to the questions in the form ofa

Likert-type scale. A copy of the perceptions survey can be found in Appendix B.

Pilot Study

A pilot study was conducted on Tuesday, February 18, 2003. The population for
this study was MSU’s Spring 2003 ARNR 422 Beef Nutrition course taught by Dr. Janice
Bowman. The content tested consisted of the nutrition portion of ARNR 100 course.
This included monogastric nutrition, ruminant nutrition, and anatomy of the digestive
tract for monogastrics, ruminants, and poultry. All students in this course completed the
pretest, participated in a 30 minute AgXactly review session, and then completed the

posttest and perceptions survey.

Data Collection

All testing in ARNR 100 occurred on Wednesday, April 7, 2003. The students
were randomly assigned to one of ‘four groups. This process consisted of counting the
students off into four groups as they sat in their classroom seat. In other words, the
researcher went around the room counting one, two, three, four; one, two, three, four, etc.
There was not an assigned seating chart for the ARNR 100 course. Those two groups
taking the pretest were isolated from their peers and completed the AgXactly Research .
Pretest. The groups were then separated into those being exposed to the traditional

review and those reviewing via an AgXactly session. Forty-five minutes were allocated
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review and those reviewing via an AgXactly session. Forty-five minutes Were allocated
for both the traditional and AgXactly revi.ew sessions. The traditional review consisted
of a PowerPoint presentation designed by the researcher and conducted by a research
associate who was trained by the researcher for this purpose. This presentation can be
found in Appendix F. The AgXactly review session was conducted under the guidance
of the researcher. The complete question database used in this session can be found in
Appendix G. Upon termination of the review session the posttest was administered to all '
participants and those students who participated in the AgXactly review session
completed a perceptions survey regarding the effectiveness of AgXactly, an interactive

quiz game as a means of review. This perceptions survey is found in Appendix B.

&

' Data Analysis

Data collected were scored, coded and entered into an Excel spreadsheet. The -
Statistical Package for the Social Sciences (SPSS 11.5) was used to analyze the data:

1. The pretest, posttest, and perception survey were all analyzed for reliability.
Cronbach’s Coefficient alpha was used to analyze the perceptions survey.
The pretest and posttest were analyzed using a split half measure of reliability.

2. A2 X 2 factorial analysis of variance was used to determine the effects of an
interactive quiz game as a review tool on knowledge retention levels of
ARNR 100 students. The factors for study were two levels of testing (i.e.,
pretest or posttest) and two levels of treatment (i.e., review game session vs.
non-review game session). A one between, one within repeated measures
factorial analysis of variance was used to determine the knowledge retention
level of those groups that were pretested and post tested on the ARNR 100
exam.

3. Those questions on the perceptions survey which were worded negatively
were recoded for purposes of analysis.
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4. Descriptive statistics Were utilized to analyze data from the perceptions
survey.

5. Independent sample t-tests were used to compare demographic information to
test performance.

6. A one-way ANOVA was used to compare size of high school to test
performance.

7. A one-way ANOVA was used to compare age to test performarice.

Instrument Reliability and Validation

Measures of reliability of the pretest and posttest were found using a Split-Half
measure of feliability. The data used to compile these coefficients was the pretest and
posttest scores from the actual research study. A reliability coefficient of .4831 was
found for the pretest. The posttest reported a reliability coefficient of .2663. Both of
these were rather low, but this may be explained in part by the shoft length of the tests
and also the fact that they cover multiple subjects. While the entire test is all based on
animal science topics, this is further broke down to the components of beef production,
horse production, sheep production, aﬁd disease and adaptation. The range of subtopics
included within the tests is also a contributing factor to the low reliability coefficients
reported. HoWever, an examination of the regular course exams shows that the AgXactly
Pretest and Posttest cover the same material as determined by the ARNR 100 instructor.
The perception survey was analyzed for reliability using Cronbach’s alpha measure of

reliability and a coefficient of .9093 was found.
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FINDINGS

The study population (n=129) consisted of students enrolled in Montana State
University’s Animal and Range Natural Resources 100, Introduction to Animal Science,
Spring 2003. Due to student absences on the testing day this population was reduced to a
sample size of 80. Of this sample 55% (n=44) were female, and 45% (n=36) were male.

Table 1 illustrates the gender distribution after random division into treatment and control

groups.

Table 1. Gender Distribution of Study Group.

Control Group
60% (n=21) female 40% (n=14) male

Experimental Group
51% (n=23) female 49% (n=22) male

The majority of students 77% (n=62) were enrolled in the College of Agriculture.
Academic majors varied from a high 0f28.75% (n=23) in Animal Science followed by
Agricultural Education 13.75% (n=11), Agricultural Business 13.75% (n=11), General
Studies 11.25% (n=9), Range Science 7.5% (n=6), Agricultural Operations Technology
7.5% (0=6), Pre-Veterinary science 6.25% (n=5), Business 3.75% (n=3). The low of
1.25% (n=1) was represented in each of the following majors: Elementary Education,
Cell Biology, General Agriculture, Human Health and Development, National Student
Exchange, and Non-degree Undergraduate. Table 2 presents the distribution of majors

within the ARNR 100 course.
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Table 2. Majors of Students in ARN 100.
Major Frequency Percent
Animal Science 23 28.75
Agricultural Education 11 13.75
Agricultural Business 11 TaEd
General Studies 9 11,25
Range Science 6 7.50
Agricultural Operations Technology 6 7.50
Pre-Veterinary Science 5 6.25
Business 3 3.79
Elementary Education 1 1§50
Cell Biology 1 125
General Agriculture 1 128
Human Health and Development 1 1.25
National Student Exchange 1 k25
Non-degree Undergraduate 1 1ida

Further demographic information was collected from those students in the
experimental group. This consisted of age, computer usage, past experiences with
computers, urban vs. rural upbringing, 4-H and FFA involvement, and size of high
school. This data was collected in order to achieve objective three which was to
determine the relationship between demographic variables in the AgXactly review group
and their posttest performance.

Age ranged from 18 to 26 with the majority 46%, (n=21) being 19. Table 3
shows the complete age distribution within the ARNR 100 course.

Table 3. Age Distribution of AgXactly Group.

Age Frequency Percent
18 6 13,3
19 21 46.7
20 + 8.9
21 7 15.6
22 2 4.4
23 1 2.2
26 1 2.2
Missing 3 6.7
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Students were asked to indicate computer ownership and use. The majority 78%
(n=35) reported that they own a computer. Thirty-eight percent (n=17) reported using
school computers. None reported renting a computer. Nine percent (n=4) stated that they
plan to purchase a computer. Twenty percent (n=9) reported using a friend or
acquaintances computer.

Students rated their perceptions of past experiences with computers in middle
school, high school, and college. Responses were in the form of a Likert-type scale with
5 representing very good past experiences and 1 representing very poor past experiences.
Complete frequency tables for all three questions can be found in Appendix C. Table 4
illustrates the mean responses for all three categories. Overall students rated experience
with computers in middle school as neutral (Mean = 2.9 std. 1.51), while experiences in

high school (Mean = 3.52 std. 1.55) and college (Mean = 3.74 std. 1.51) were good.

Table 4. Perceptions of Past Experiences with Computer in Education.

Education Level Mean Standard Deviation
Middle School 2.9 1.51
High School 382 V.98
College 3.74 191

"Scale of Convections Used: 5.00-4.50, Very good, 4.50-3.50 Good, 3.49-2.50 Neutral,
2.49-1.50 Poor, 1.49-1.00 Very Poor

When asked if they had grown up in an urban or a rural setting, all but one of the
students (n= 44) replied that they considered their home a rural setting.

Data regarding 4-H or FFA involvement was collected. Slightly more than half,
53.3 % (n=24) had been involved in 4-H to some degree. Slightly less than half, 48.9%

(n=22) had been involved in the FFA organization. Forty percent (n=17) had been
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involved in both 4-H and FFA. Thirty percent (n=14) had been involved in neither 4-H
or FFA.

Size of high school was also recorded. Responses ranged from a minimum of 24
to a maximum of 1500. The mean was 394.57 with a standard deviation of 422. Due to
the wide variance in school size the overall sample was broken into four groups. Thirteen
percent of the students came from a school ranging in size from 24 to 57.5 students.
Thirty eight percent of the students came from a school ranging in size from 58 to 300
students. Twenty two percent of the students came from a school ranging in size from
301 to 500 students. Twenty six percent of the students came from a school ranging in

size from 501 to 1500 students. Table 5 displays the frequency of school sizes.

Table 5. High School Size Frequencies.

Number of Students Frequency Percent
Missing 4 8.9
24 1 22
25 2 4.4
45 1 2:2
48 1 2.2
50 1 2.2
60 1 2.2
80 1 22
100 1 22
120 2 4.4
150 1 2.2
175 1 2.2
200 3 6.7
300 2 4.4
350 2 44
400 5 1411
450 1 2.2
500 3 6.7
700 2 44
800 2 4.4
1000 1 22
1200 1 22
1500 3 6.7
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Academic Achievement Analysis

As described in Chapter 3 the sample was divided into four groups. Groups one
and three completed the pretest. After the sample received the two treatments all four
groups took the posttest. Both pretest and posttest were analyzed for reliability using the
split half reliability measure. The pretest had a reliability coefficient of .4831 according
to the Spearman-Brown equation, and the posttest had a reliability coefficient of .2663.

The mean values on the pretest varied from 6.75 to 6.85. The traditional pretest-
posttest group had a pretest mean of 6.75 with standard deviation of 1.80. The AgXactly
pretest posttest group had a pretest mean of 6.85 with a standard deviation of 1.69.

The mean values on the posttest for all four groups ranged from a minimum of

6.80 to a maximum of 7.26. Table 6 shows the mean and standard deviation for the four

groups.

Table 6. Pretest and Posttest Mean Scores.

Treatment Test condition Pretest Mean  Posttest Mean  Std. Deviation
Traditional Pretest- Posttest 6.75 g2 1.65
Posttest Only .26 2.07
Game Pretest-Posttest 6.85 e 10 1.02
Posttest Only 6.80 1.47

A 2 X 2 factorial analysis of variance was conducted to determine the effects of
using AgXactly on academic achievement as measured by the posttest scores. The
factors consisted of two levels of the game condition (used the game or did not use the
game) and test condition (pretest or no pretest). Results from this analysis found that

there was no difference on the achievement measure between groups of ARNR 100
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students who used AgXactly for review and those who did not, F (1, 76) = .731, p=.395.
In addition, there was no difference on mean achievement scores between those students
who completed the pretest and those who did not, F (;,76) = .160, p = .690. Table 7

presents these findings.

Table 7. Tests of Between-Subjects Effects.

Type 11
Sum of Degrees of Mean
Source Squares Freedom Square F Significance
Treatment 1.833 1 1.833 131 295
Test
Condition 401 1 401 .160 690
Error 190.484 76 2.506

Perception Survey Findings

The 45 students in the AgXactly treatment group completed a 24-question survey
regarding their perceptions of AgXactly and their general perceptions of computers as
review tools in general. In regards to all questions the students responded on a 5-point
Likert-type scale. Five represented strong agreement and one signified strong
disagreement with the question statement. Overall the responses were positive towards
the use of computer games as a means of review. The students disagreed with the
statement that AgXactly did not help in reviewing class concepts (mean = 1.89).
Students agreed with the statement that if available, I would use AgXactly to study for
tests (mean = 4.00). Students expressed the belief that computers are important to their

future (mean = 4.34) and disagreed that they would not be comfortable working with new
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technology (mean = 1.95). The mean response for each question can be found in Table 8.

Frequency distributions for each question can be found in Appendix D. A copy of the

AgXactly perception survey can be found in Appendix B.

Table 8. Mean Responses to the AgXactly Perception Survey.

Std.
Questions (Abbreviated) Mean"  Deviation
I found this computer review tool easy to use 4.09 .884
This program motivated me to learn 3.59 .658
I prefer quiz game review to traditional class 3.39 1.146
The computer program was dull and uninteresting 1.93 998
AgXactly would save me time when studying 2 1.164
I would learn more from using a quiz game 3.89 .868
AgXactly was not an effective review method 1,95 .987
I would not prefer to review from a quiz game 2.30 1.231
[ would prefer to review from a quiz game 3.48 1.131
I do not like to use computers 2.02 1.210
The image questions were not helpful 2.34 914
AgXactly did not help in reviewing class concepts 1.89 841
I enjoy learning about this material 4.30 734
[ believe AgXactly would be a good supplemental study tool 4.20 632
Other subjects could be taught using AgXactly 3.98 .849
AgXactly helped me to visualize concepts presented 3.59 1.041
AgXactly was not an effective way to review these concepts 1.86 .852
If available, I would use AgXactly to study for tests 4.00 1.012
Computers are important to my future 4.34 7k
The image questions helped me visualize the concepts shown 3.09 1.13%
I Do not feel confident working with technology 1.95 1.011
Quiz games are more exciting than classroom activities 3.48 952
AgXactly questions were easy to comprehend 3.91 960
More computer quiz review tools are needed 3.77 .859

"Scale Used 5 = Strongly Agree, 3 = Neutral, 1 = Strongly Disagree
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Comparison of Demographics and Academic Achievement

Further examination of the data considered a possible relationship between
demographics and academic achievement. The demographic variables considered were

| gender, 4-H and FFA involvement, computer ownership, size of high school, and age.
Gender, 4-H and FFA involvement, and computer ownership were analyzed using
independent sample t tests. No significant differences at the .05 level of significance
were found. Concerning gender #(33) = -.462, p = .646. Concerning 4-H involvement /s,
= 1.583, p = .122. Analysis of FFA involvement revealed #g) = .580, p = .565. Analysis
of computer ownership revealed #(33) = -.462, p = .646. Tables 9, 10, 11, and 12 illustrate

these findings.

Table 9. t-test for Gender vs. Academic Achievement.

Significance
t Degrees of Freedom (2-tailed) Mean Difference
-.462 38 .646 -.1869

Table 10. t-test for 4-H Involvement vs. Academic Achievement.

Significance
t Degrees of Freedom (2-tailed) Mean Difference
1.583 38 W22 6212

Table 11. t-test for FFA involvement vs. Academic Achievement.

Significance
t Degrees of Freedom (2-tailed) Mean Difference
580 38 .565 2331

Table 12. t-test for Computer Ownership vs. Academic Achievement.
Significance

t Degrees of Freedom (2-tailed) Mean Difference

-.462 38 .646 -.1869
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The relationship between size of high school and academic achievement as
measured by the posttest was analyzed using a one-way ANOVA. The students were
divided into four groups. These groups were 24-58, 59-300, 301-500, 501-1500. No
significant difference was found between the four groups, F' 3y =.533, p = .663. These

findings are illustrated in Table 13.

Table 13. School Size vs. Posttest Scores.

Sum of Degrees of Mean
Squares Freedom Square 13 Significance
Between 2.788 3 929 B533 .663
Within. 57.536 33 1.744
Total 60.324 36

The relationship between age and posttest performance was analyzed using a one-
way ANOVA. No significant difference was found, ' )= .701, p = .650. These

findings are illustrated in Table 14.

Table 14. Age vs. Posttest Scores.

Sum of Degrees of Mean

Squares Freedom Square F Significance
Between 6.987 6 1.164 701 650
Within. 54.788 33 1.660

Total 677 39
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SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS

Games are increasingly being used in education. Many benefits such as increased
student motivation, and decreased instructional time can be garnered from this practice.
Games have been proven as an effective instructional tool. The purpose of this study was
to determine if games were also effective as a means of review.

This study was conducted using a Solomon Four research design. The
participants were students enrolled in Montana State University’s Animal and Range
Natural Resources 100, Introduction to Animal Science, course during Spring Semester
2003. The students were randomly assigned to one of four treatment groups. Traditional
review pretest and posttest, Traditional review posttest only, Game review pretest and
posttest, and Game review posttest only. The objectives of this study were:

1. To determine the affects of an interactive quiz game as a review tool on
academic achievement as shown by scores on the posttest;

2 To determine the students’ perception of the effectiveness of an interactive
quiz game as a review tool as compared to traditional individual review;

3 To determine the relationship between demographic variables in the AgXactly
review group and their posttest performance.

Data were collected using a pretest, posttest, and perceptions survey. The pretest
and posttest w'ere designed by the researcher and reviewed by Dr. Raymogd Ansotegui
the professor of ARNR 100. The perceptions survey possessed a Cronbach’s alpha |
reliability coefficient of .9093. The pretest possessed a split half reliability coefﬁcient of

4831. The posttest possessed a split half reliability coefficient of .2663.
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The findings can be summarized in the following statements.
1. The student population was 55% female and 45% male.

2. The majority 77% (n=62) of the students were enrolled in MSU’s College of
Agriculture with Animal Science 29% (n=23), Agricultural Business 14%
(n=11) and Agricultural Education 14% (n=11) being the most prevalent
majors.

3. A2 x 2 factorial analysis of variance was used to analyze differences between
the four treatment groups in regards to their performance on the posttest. No
significant difference was found.

4. The perceptions survey was analyzed using descriptive statistics.

5. The AgXactly treatment group was analyzed to determine any differences in
regard to demographics and posttest performance. Demographic information
considered was age, gender, 4-H and FFA involvement, computer ownership,

and size of high school. No significant differences were found between
demographic variables and posttest performance.

Conclusions

This study determined the effectiveness of traditional review versus review via a
game. Student perceptions of the use of games in education were also determined.
Based upon the findings, the following statements are presented as conclusions:

1. The effectiveness of traditional review and review via a game was determmed
to be statistically equal.

2. Students in the AgXactly treatment group perceived games as a more
desirable means of review than traditional review as evidenced by survey
results.

3. Hypothesis 1: The use of AgXactly, an interactive quiz game, as a review tool
will have no statistically significant affect on knowledge retention levels in
the short term, must be accepted.

4. Hypothesis 2: Students’ perceptions of the effectiveness of AgXactly, an
interactive quiz game, as a review tool will not vary significantly from their
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perceptions of traditional review, must be accepted.becaﬁse data regarding
student perceptions of the effectiveness of AgXactly as a review tool was not
collected for half of the study population.

Implications

The data and survey results provided by this study allowed the researcher to make

“the féllowi-ng statements:

L.

The use of games as a review method can be equally effective as traditional
review.

AgXactly is an approp_ri‘ate review tool for post-secondary education.

. AgXactly is appropriate for multiple disciplines.

. Recommendations

The findings of this investigation revealed the effectiveness of games as a means

of review as well as student perceptions towards the use of games as review. Based on

these findings the following recommendations were made.

1.

Games should be used as a means of review. Test scores were not incréased
by using games, but student motivation was (Amory et. al, 1999; Nemerow,
1996; Randel and Morris, 1992).

Future studies should consider the relationship between learning styles and
review games. ‘

Future studies should consider the incorporation of the Intermet and online
communication into review games.

Future studies should consider the use of review games at the primary and
secondary education level.

Further research is needed to examine the use of games for instruction.
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AGXACTLY DEMAND KNOWLEDGE TESTS
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AgXactly Research Pretest

Student ID Number
Please circle the most correct answer
1. Sheep are seasonal breeders.
a. True b. False
2. Equus Caballus refers to :
a. horses b. donkeys c. mules - d. jackasses
3. mustreproduce inside a living host cell.
a. virus b. bacteria  c. protozoa d. nits
4. A 16 hand horse weighing 1200 pounds would be classified as _ :
a. light b. heavy c. draft d. fat
5. Ovulation in the cow occurs
a. at the onset of estrus b. 7 days post calving
c. 30 hours after beginning of estrus d. 2-3 days before ending of estrus
6. The progeny of a jackass and a mare would be a

a. hinny b. horse c. donkey d. mule

7. Most range sheep have a strong flocking instinct. These instincts are stronger in .

a. fine wool breeds  b. mutton breeds c. it doesn’t matter, sheep are sheep
8. Horses have four mammary glands and teats.

a2 b. 4 c.6 d.3

9. The primary use for horses in the United Statesis

a. Work . b. Sports c. Recreation d. Dogfood
10. The | gestation length for a cow is on average da.ys.

a. 114 b. 336. c. 285. d. 420
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AgXactly Research Posttest

Student ID Number
Please circle the most correct answer

1. The gestation length for a sheep is on average  days.
a. 285 b. 147 ~ «c. 420 d. 336

2. Cattlehavea ___ day estrous cycle.

a. 7 b. 28 c. 21 d. 18

3. would be an example of a zoonoses, that is a disease which affects both animals
and humans. ‘ |

a. Foot and Mouth Disease b. Bluetongue c. Mastitis  d. Brucellosis
4. “Foal heat” occurs in horses ___ days following parturition.

a. 1-5 b. 5-10 c. 10-15 d. 21

5. r‘efers to the process of increased feeding of the female prior to breeding.
a. Fattening up b. Flushing c. Crutching d. Top off

6. The progeny of a stallion and a jenny would be refered to as a___

a. hinny b. mule c. horse d. donkey

7. Cows are seasonal Breeders.

a. true b. false

8. Ovulation in the mare occurs . '

a. at the onset of estrus b. 24-36 hours before the end of estrus

b. 24-36 hours post estrus  d. 12 hours post breeding

9. Over' 50% of calves come from operations cbnsisting of  cows.

a. 100-250 b. 250-500 ¢.1-50 - d.50-100

10. Horses are seasonal breeders with estrus activity tied to - periods of daylight.
a. Decreasing b. Increasing c. Equal
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APPENDIX B

AGXACTLY PRECEPTIONS SURVEY


























































































































































