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Abstract:

The purpose of this study was to determine the effectiveness of a supplemental interactive quiz game
for improved academic achievement of FFA knowledge in Montana high school freshmen agricultural
education students when compared to traditional review methods This study was conducted using the
Solomon Four research design. Participants in this study were those students enrolled freshman level
agricultural education courses in Kalispell and Missoula, spring semester of 2003. Participants were
exposed to either a traditional review or review using the interactive quiz game, AgXactly. Data was
collected using a demand knowledge pretest and posttest. A survey instrument was used to determine
students’ perceptions of the use of AgXactly, computers, and computers in learning.

Data collected indicated that there was no difference in academic achievement as confirmed by posttest
performance between the control and experimental groups. Qualitative results of the perceptions survey
indicated that the students saw the use of games as a means of review as beneficial.

Based on these findings the researcher came to the conclusion that while games had no significant
effect on test performance, student motivation was increased.

AgXactly also increased student interactions and helped to involve all students. 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 effectiveness of a supplemental
interactive quiz game for improved academic achievement of FFA knowledge in
Montana high school freshmen agricultural education students when compared to
traditional review methods

This study was conducted using the Solomon Four research design. Participants
in this study were those students enrolled freshman level agricultural education courses in
Kalispell and Missoula, spring semester of 2003. Participants were exposed to either a
traditional review or review using the interactive quiz game, AgXactly. Data was
collected using a demand knowledge pretest and posttest. A survey instrument was used
to determine students’ perceptions of the use of AgXactly, computers, and computers in
learning. ' :
Data collected indicated that there was no difference in academic achievement as -
confirmed by posttest performance between the control and experimental groups.
Qualitative results of the perceptions survey indicated that the students saw the use of
games as a means of review as beneficial.

Based on these findings the researcher came to the conclusion that while games
had no significant effect on test performance, student motivation was increased.
AgXactly also increased student interactions and helped to involve all students. 1t is
recommended that further research be undertaken to determine the effect of games on -
student motivation.




INTRODUCTION

Since the beginning of time, play has been a normal and natural way to learn
(N emerlow, 1996). When games are used to learn concepts and ideas, the learners are
more motivated and have a greater sense of self-worth and appropriate behavior
(Nemerow, 1996). In an article for the Journal of Environmental Education, Patricia
Hewitt (1997) related that games provide an opportunity for students to become more
active in their own learning. Games let all students participate, regardless of ability or
‘normal’ classroom behavior. Students are enthusiastic about learning when games are
involved, and that helps make cognitive connections “stick” (Randel, 1992). When an
inherently unpleasant activity can be made enjoyable, for example, the review of test
material, the possibilities for retention are improved (Bell, 1982; Nemerow, 1996).

Games and competitive play as an activity for learning encourage student-to-
student interactions and enhance social bonds (Hewitt, 1997; Nemerow, 1996). When
students are placed into groups of at least four people, the individual abilities of the
students are brought together, so that no one students’ ability is focused on above anyone
else (Bell, 1982). This allows for a more comfortable setting, less emphasis on personal
performance, and more attention paid to the information provided by the activity itself.
A cooperative effort in a competitive atmosphere promotes student interaction and can
help to overcome communication and social barriers.

When approached well, games and learning activities in the classroom can

promote higher order thinking skills by enforcing the use of teamwork and problem
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solving to arrive at a desired goal. Students have to analyze questions and synthesize
answers. Subject areas with very specific content that can be targeted are most likely to
display benefits with gaming exercises (Randel, 1992). This perhaps limits the use of
higher order thinking skills; however, there are always opportunities to pull students
further into a topic. If not opportunities during the game itself, then chances to expand
later on the ideas and concepts presented. Students in all age groups enjoy playing
games. To be an effective review tool, games need to enhance cognitive learning. They
must focus student energies on important content and help students to assess their

knowledge of the material.
Problem

Many contemporary elementary and middle school teachers are seeing the
advantages of implementing games into their classrooms. Group activities, worksheets
and games are worked into the lessons to improve student motivation and increase .
individual self-esteem. Frequently though, these are mass manufactured, coinpufer-based
programs developed for a generalized topic curriculum.

In high schools and post secondary institutions, review games and computer
reviews are less often used and harder to implement on a large scale than in elementary
classrooms. At the secondary level, class sizes have increased tremendously as has the
variety of students in classes. With the inclusion of special needs students in the
traditional classroom and the “melting pot” of cultures and individuals who attend public

schools, the task falls to the instructor to bring everyone together. New innovations and
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technology are slow to infiltrate school systems. Whether this is a result of marginal
funding for technology, or instructors who are not aware of innovative resources, cannot
be determined
For many years innovative educators have worked to find ways to make learning
_fun for their students. Interactive games with a base in computer technology are the
coming feature in educational tools. This research was based on that kind of innovative

technology

Statement of Purpose

The purpose of this study was to determine the effectiveness of a supplemental
interactive quiz game for improved academic achievement of FFA knowledge in
Montana high school freshmen agricultural education students when compared to

traditional review methods.

Need for the Study

Material review, conéept development and assessment of knowledge are ideal
uses of gaming instruments. The use of an interactive quiz game to review speciﬁc
content in agriculture has potential. An opportunity to inqrease student attention and
motivation for specific aspects of agricultural and FFA knowledge is poséible through an
interactive quiz game. In an American society that is inevitably moving further and
further from its agricultural base, there is a need for an effective and interéstinlg way to

convey agricultural knowledge. Hooper (1986) cited the need for more research of
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emerging technology in her report on muitimedia uses in education. She stated, “We
need examples that make explicit the wide range of ways that sights and sounds can add .
to educational experiences, and specific evaluations on how these contribute to the
learning process” (p 3). If agricultural educators can implement an interactive review
tool that will increase student motivation and retention of knowledge, then all individuals
involved in agricultural education will benefit. With the limited funds available to the
teaching classroom, the research push should be to help guide teachers to spend their

technology funds effectively and properly prepare students.

Objectives

The main objectives for this study were to determine:

1. The effectiveness of a computer-based interactive review tool when compared
to traditional review; .

2. The students’ perceptions of computer-based interactive review compared to
their perceptions of traditional review;

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

Hypothesis

The null hypotheses for this study were:

Hol: There will be no statistical difference in the short-term posttest
achievement scores between an interactive quiz game and traditional
review; :

Ho2: There will be no statistical difference between the students’ perceptions of
computer-based interactive review compared to their perceptions of
traditional review.




Assumptions

The assumptions guiding this study were:

1.

Students will perform at their h1ghest level on pre-test and post-test
evaluations.

Student responses will accurately reflect their perceptlons of the 1nteract1ve
device. '

The interactive quiz game will have an effect on knowledge retention.

The environment change caused by research will have an equal and even
effect on student performance.

Students perform at their highest level in classroom activities.

Students will react positively with AgXactly team members.

Limitations

This study was limited to:

1. March of 2003.
2. Montana high school freshmen from selected Montana schools (Kahspell and
Missoula).
3. Two types of review methods, traditional and AgXactly.
Definition of Terms
Game: competitive interactions bound by rules to achieve specified goals

that depend on skill and often involve chance and an imaginary
setting (Randel, 1992).




AgXactly:

Traditional
Instruction:

Multimedia;
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an interactive quiz game incorporating time parameters, point
values and teamwork (W. Lanier, Personal Communication,
November 18, 2002). '

method of instruction in which the instructor presents concepts and
information about the discussion topic. Supplemental teaching
media used during the presentation include overhead |
transparencies, handouts, chalkboards, etc. (Marrison, 1992).

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

graphics, audio, and still pictures to convey a message (Marrison,
1992). ‘




REVIEW OF RELATED LITERATURE

Due to the abundance of available information concerning the technology age,
this literature review focuses on a brief look at educational technology, principles of
computer-based learning associated with the use of games and competition, technology

uses in education and effective gaming instruments.

Educational Technology

Uses of early computer systerhs were restricted to those that dealt with raw
numbers and equa’;ions such as accountants, scientists and éngineers. Inventions, in the
years since the 1970’s, have developed the computer technology that we use today
(Marrison, 1992). This computer technology has made the way for advances that were
only dreamed of in earlier years. When asked what the future of computers holds, Niman
(1985) replied: “In the future, we will see more widespread use of computer systems
networked with one another. Such systems transmit videotext information, deliver mail,
and perform banking functions, trading transactions, an(i numerous other tasks” (p 16).

Little did this researcher know the scope of the adv;ances that would be made as
they were foreseen. Today,'in the early years of the new millennium, computers hold
abilities that we are only beginning to develop. Each day there are new uses for
computers, from elrectroni‘c identification and maintenance of a 10,000 head milking

Holstein operation to identification of felons by tiny tissue samples, to immediate video




8
and audio correspondence with countries across the world, for the computer that began
centuries ago with rods and beads on an abacus.

With the continued advances of computers in everyday life, the use of the
computer in the classroom has developed exponentially in the last two decades. In
classrooms today, companies compete to produce ;ceachin'g and learning software for
classrooms. The Internet has opened up a new venue for learning opportunities. Online
tutorials, bulletin boards, and quizzes are offered at all levels of the educational hierarchy
(Wegner, Holloway, and Garton, 1999) and work to assist classroom facilitators to
deliver information to all students. Whiteley and Faria (1989) summarized the plight of
the teacher when they stated, “Only by understanding the educational value of an
instructional approach can the teacher make the best use of a student’s most limited
resource — time” (p 60).

Over those same optic fiber cables that send and receive telephone and Internet
signals, we now have video conferencing capabilities. This allows individuals to
interface visually and aurally wherever there are classrooms wired for this technology.
Distance education has gained credibility and acclaim for offering quality courses and
professors to individuals who could otherwise not attend such programs. Arsham (2002)
notes that the “single biggest advantage in online learning programs is interactivity”  (p
15). The demand for educational opportunities is increasing and the student motivation
created by new technologies makes distance education a thoughtful option (Arsham,

2002).
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Principles of Computer-based Learning

When evaluating the usefulness of an educational tool to promote self-motivation,
the roots of the motivation itself must be judged. For instahce, some individuals may
argue that computer-based instruction or Internet based learning promotes positive
feelings because of the novelty of the experience (Wegner, Holloway, and Gaﬁon, 1999). |
Others noted that a computer-based informatioﬁ source has the ability to meet a wider
variety of learning styles than more ‘traditional instruction’ types (Moser, 2000). Still
others would say that simulations and games were effecfive because they “significantly
increased a student’s conceptual and factual knowledge” (Wolfe, 1985).

Although the computer is used to supplement instruction, motivation is driven by
the classroom curriculum. However, implementing online quizzes or offering
assignments on a class web site will encourage students to get on the Internet and search
out their own information (Carr, 1998). .

A current vein of thought centers on the benefits of learning as a cooperative
effort. Corporate conferences on workplace efficiency strive to implement a teamWork
attitude among employees. Classrooms, it seems, work more effectively in the same
way. A teaching or review game’s effectiveness is directly related to internal factors
such as team size and composition. A team’s eariy ageeﬁent and commitment to group
goals, interaction and between-group competition has been shown to lead to the high
degree of cohesion needed for successful play (Wolfe, 1985).

Current research initiatives support the theory of “teacher as facilitator”, aﬁd

“student as worker” (Wegner, Holloway, and Garton, 1999; Telelearning, 1998).
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Instruction on the Internet and using supplemental technology helps to accentuate this
mode]. Learners have high access to Internet sources, the students construct the content
and the context offers the instructor and the class a high level of support for new
initiatives and resources (Telelearning, 1998).

Closely related to the idea of self-motivation is the ability for computer classroom
technology to promote an enthusiastic audience (Nemerow, 1996). The use of the
Internet and computers to promote classroom learning is still a “new” enough idea that
students in most environments are excited to have the technology implemented into
assignments and instruction. This becomes the biggest problem for researchers wishing
to explore the effectiveness of new technologies versus traditional instruction methods.
The novelty of the instrument itself biases the research. However, undesirable as this
may be for research, it spells increased student attention and participation for the
classroom instruction. Thekey, it seems, is to be an innovative instructor who is forever
searching for new technologies and molding them to fit different niches in the
curriculum, thus ensuring that the students are continually engaged and learning.

Computer gaming applications offer many advantages to instructors for student
benefits. When properly applied, the activities promote higher level thinking skills in the
students who are participating. They face problem-solving situations, required
interaction with others, and competition that creates a “high stakes” situation that entices
participation. In a research situation developed by Nemerow (1996), the parents and
students participating took a survey that concluded that nearly half of the individuals

believed that competition was a major component of games.




11

Cryer’s (1988) paper, “Managing an Educational Game, Simulation or Workshop:
A Motivation Perspective,” focused on the work of Maslow and his belief that man is
always wanting something. She relates the need for safety with group participants with a
need for protection. This refers to participants who are shy and insecure in their
surroundings. These students must be protected, kept from further insecurity, and made
to feel welcome. By working in teams, these individuals can be part of a group and not
made to participate overtly or singiy (Cryer, 1988). Cryer further points out that an
advantage of games over more conventional or traditional instruction is that by their very
nature, interpersonal interactions occur. At this level, useful learning can take place and
the participants are motivated to be involved in the group work or competition.

Bell (1982) related that the use of games enhances cognitive learning by removing
learning blocks that often arise among students through the use of a comipetitive,
achievement-oriented situation. By changing the atmosphere from one of “individual
work equals individual rewards” to a group or team activity, each student is not
spotlighted so noticeably. This is particularly helpful for those students who are
generally too shy to participate in regular classroom activities. There have been
numerous studies compiled relating the overall successfulness of a team to whether it was
self-assigned or chosen by an instructor. There is overwhelming support for the latter, for
although self-assigned teams have already solved a lot of their “socialization problems,”
those shy students exist in every classroom and perhaps need some support and direction

to socialize with their classmates (Wolfe, 1985).




12

Maslow believed that once the physiological, safety and social needs had been
satisfied, then the esteem needs would dominate. These are the desire for self-confidence
and for respect and recognition from others. Through the use of games, students may be
motivated to display their self-confidence and to improve their image in the eyes of
others (Cryer, 1988). It ié the job of the instructor to assure that students do not become
over-burdened with their tasks or anxious and “burn out” to the extent that they cannot or
dg not wish to contribute to the group (Cryer, 1988).

In a review of recent research on the effectiveness of games for educational
purposes, 14 difference studies took knowledge retention over ti'me into consideration.
Ten of these 14 reported significant results in favour of the simulation/game groups. This
has been found to be most effective in areas where very specific content can be targeted
(Randel, 1992). The idea behind this being that the activity itself assists the learner in
placing the information into a compartment that can be triggered due to the ;eview
method. When students have fun learning, the attitude of the class is better and
instruction is more beneficial. It is believed that we remember events that make us happy
or sad for longer periods of time than those events that do not affect us emotionally
(Nemerow, 1996). Rae Pica, in her book “Moving and Learning Across the Curriculum:
315 Activities and Games to Make Learning Fun,” emphasizes that the more senses are
involved in the learning process, the greater the potential impact and retention. The
author also points out that each individual has different ways of learning and knowing,

emphasizing the diversity of humankind (Maheux, 1999).
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Technology Use in Education

Since the introduction of computers into the classroom, games have been
implemented to aid in instruction. With the advances made in technology, these games
have evolved from very simple number games and review endeavors to simulation
exercises, adventure games, strategy and “shoot-em-up” activities (Amory, 1999).
Games are a way of implementing a ‘fun’ aspect into learning. Amory (1999) stated that
“for games to benefit educational practice and learning they need to combine fun
elements with aspects of instructional design ;;.nd system design that include motivational,
learning and interactive components” (Amory, 1999, p 312). The motivation comes from
goal formation and competition that are inherent in games. Experts agree that challenge,
fantasy and curiosity add to this fun in games. Computer applications offer many
variations to the motivating characteristics found in games. It is apparent that this
computer source of motivation and review and learning is to be found in education
venues for years to come.

Other computer sources of alternatives to chalkboard lecture are available as well.
Microsoft™ has developed a lecture aid that has become a regular for classrooms and
seminars around the world. PowerPoint is a projection aid that allows for multiple levels
of complexit}./ in lesson development. Students have notes that can be printed from the
lecture material and a source of information that is infinitely more appealing than an
overhead projector or slides. It is also an effective tool for student presentations and
projects. The Windows-based program is user friendly and offers an amount of

flexibility that allows for varying use levels.
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Television offers a variety of gaming possibilities: Jeopardy, Hollywood Squares,
Who Wants to be a Millionaire, Wheel of Fortune, and the list continues to grow. The
television game show arena presents concepts that are easily moved into the classroom.
Even before the introduction of a computer in the classroom, games have been used to
modify the normal classroom environment. The atmosphere that ‘is developed by the
introduction of a game into the classroom is one of teamwork and coéperation.

Mary DeChristopher (1991), in her eighth-grade science classroom created her
own “Scientific Jeopardy” game to helpv her students to review for upcoming tests. She
asserted that although her game is not.appropriate for introducing new information into
the classroom, it is very effective in helping the students to analyze their strengths and
weaknesses in the material. She has found that by using the Jeopardy format, she caﬁ '
cover all of the material for the test and the student’s attention, which is focused on the
competition of the game, Wiﬂ assist in learner retention for the test. DeChristopher
(1991) granted that her “Scientific Jeopardy” does not require higher level thinking skills
to pérticipate; however, by using a creative preséntation method, students can go on then
to using higher-level thinking skills with a gréater understanding of the subject being

studied.
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METHODOLOGY

In this chapter, the procedures used in completing this study are described. This
chapter is organized into five different sections: (1) Population Selection, (2) Instrument
Design, (3) Instrument Reliability and Validation, (4) Data Collection and (5) Data

Analysis.

Population Selection

The population for this study was comprised of Montana freshmen enrolled in an
agricultural education coﬁse in selected schools. While the students enrolled in the
agricultural education courses was not a random selection, the registration methods of
each school are such that students are randomly assigned into a class period at the
beginning of term, based on their class schedule. During the study, each of the classes,
(four in Kalispell and two in Missoula) were randomly assigned into a résearch group.
Within these groups, AgXactly treatment students were then randomly placed into teams
by the researcher.

The student population for this study consisted of ninety-two (92) freshmen
students enrolled in selected agricultural education programs for the 2002-2003 academic
year. Determining schools with large, diverse group samples available in Montana
identified the population. Sixty-six (66) students represented the Kalispell program,

while there were twenty-six (26) individuals participated in Missoula.
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Instrument Design

The measurement instrumgrits that were used in this study were multiple choice
and true-false demand knowledge pre-test and post-test, designed by the researcher.
Questions were arranged by the categories found in the AgXactly database. Both the
pretest and the posttest contained the same number of questions in each category and the
same style and content.

Students were divided into four groups representing a Solomon Four group
‘design. This design can be represented by the following ﬂlustration:

Group 1 R O X P

Group 2 R X P

Group 3 R O P

Group 4 R P

The symbols are defined as:

R - Randomization P Posttest
O Pretest X Treatment

This research design was chosen to complement the types and styles of questions
that will be asked on the AgXactly quiz game as well as any FFA Quiz Bowl events
utilizing the same question base. Questions covered FFA history, FFA knowledge and
fundamentals, aﬁd general agricultural and Career Development Event knowledge. This
is all material that, accorcﬁng to the Montana Curriculum Standards, has been addressed

by the high'school agricultural programs in the fall term, so there was a common
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knowledge level expected. The instructors at the pro grams.in Kalispell and Missoula also
assured the researcher that this information was covered in the fall term.

The dependent variable for this study was the academic achievement of subjects
on a 15-question demand knowledge posttest (see Appendix B). The independent
variable was the type of review method used with each group, either traditional or
AgXactly.

This study design had eight threats to interﬁal validity that were addressed and
analyzed. 'fhese threats were: history, maturation, testing, instrumentation, regression,
selection, mortality, and interaction effects.. Following is a breakdown addressing each of
these threats.

History refers to the occurrence of an event that could influence performance on
the dependent variable, but was not a part of the experimental treatment (Borg, Gall, and
Gall, 1996). This could be a world event, local or regional occurrences. This threat was
controlled throﬁgh the use of control groups and a short duration experiment.

Maturation is the process of physical and mental change that could occur within
the subjects over a period of time (Borg, Gall, and Gall, 1996). If a study covers a long
period of time, this can be an issue concerning the validity of dependent variable scores.
This threat should not have had a significant effect on study subjects as the duraﬁon of
the study was only one hour. This time frame did not offer an opportunity for maturation
to occur. Also, the use of randomization of the subjects into test groups should have

controlled this threat to internal validity.
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A third threat to internal validity is testing. Testing refers to improved posttest
scores as a result of taking a pretest (Borg, Gall, and Gall, 1996). The use of a control
group was used to control this threat.

Instrumentation is a term referring to unreliability of the measuring instrument
that could lead to an incomplete assessment of performance (Borg, Gall, and Gall, 1996).
Through the use of a control group and administering the instrument in the same way
each time, this threat was negated. |

Statistical regression occurs when subjects are selected for scores or
measurements that turn out to be extreme (Borg, Gall, and Gall, 1996). Random
assignment of the subjects into groups controlled for the threat of regression.

Differential selection of subjects occurs when previously formed groups are used
in a study and refers to the reality that the groups may be different before the study
begins, and that this difference could be held accountable for differences in the posttest
(Borg, Gall, and Gall, 1996). Although the initial bulk of the subjects for this study were
self-selected members of the tested population, randomization within the groups was used
to account for this threat.

The seventh threat to internal validity is mortality. This refers to students who
drop out of a study. Those subjects who opt to drop out may possess characteristics such
that their absence has a significant effect on the results (Borg, Gall, and Gall, 1996). The
use of a pretest and the short duration of time involved in the study accounted for this

+

threat.
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Finally, the eighth threat to internal validity is selection-maturation interaction.
This expansive threat refers to the situation that occurs when one group changes along a
given plane faster than another group (Borg, Gall, and Gall, 1996). Random assignment
of groups, combined with the extremely short duration of the experiment mitigated this
threat.

Within the chosen design for this study there are 'six applicable threats to external
validity. External threats refer to the extent to which the findings can be applied to
different settings. These threats are: pretest-treatment interacticl)n,‘ multiple-treatment
interference, selection-treatment interaction, specificity of variables, experimental effects
and reactive arrangements (Gay, 2002). Following is an analysis of these threats and an
explanation of the minimization of each.

Pretest-treatment interaction refers to the difference in the response subjects may ‘
give to a treatment because they were pre-tested. Thus the subjects are alerted to perhaps
the nature of the problem (Gay, 2002). Since the pretest didn’t test the method of review,
but rather the FFA knowledge material, this threat was harmless.

Multiple-treatment interference occurs when the same subjects receive more than
one treatment in succession (Gay, 2002). All groups of subjects participating in this
experiment had to complete at least one test. The subjects completing multiple tests were
split into pretests and posttests without rapid succession.

A third threat to external validity is selection-'tréatment interaction. Thisis a

reduction in generalizability of results due to a lack of randomization (Gay, 2002). The
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subjects participating in this study were randomly selected into their individual groups,
and therefore reduced this threat.

Specificity of variables is the fourth threat to external validity. Specificity is the
threat to the ability to generalize the data. This threat expresses the concept that
depending on when it is completed, post-testing could yield different results. Some
effects are only seen immediately following treatment, while others.do not express
themselves until the long term (Gay, 2002). As this was a study to determine retention in
the short-term for use as a review tool for assessment, only a short-term posttest was
administered to the experimental groups.

The threat of experimental effects could also have had an effect on the external
validity of this study. This refers to passive factors like age and gender, active bias and
evaluation bias (Gay, 2002). Evaluating the pre-test and post-test solely on academic
achievement managed the bias of this study. Subject anonymity was maintained as well.

The final threat to this study’s external validity is reactive arrangements. This
refers to the number of factors associated with the study, as well as feelings and
behaviour of the subjects. These reactive elements have a wide range of descriptions
(Gay, 2002). In this study there were recognized limitations due to the “novelty” of the
AgXactly experience, as well as the introduction of a new element (graduate student
researcher) into the classroom. However, randomization acted as an equalizer for this
threat.

AgXactly has been developed to work specifically with the types of questions that

have historically been presented in a quiz bowl situation. AgXactly was originally
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developed and compieted in 2002 with assistance by Will Lanier and programmer Edam
Lozano. AgXactly originated with the need to establish a tool for review and
supplementation of material for agricultural programs. It has been piloted successfully
for review of lecture material for Montana Pesticide Re-Certification pro grams.
AgXactly is a “Jeopardy” style program that implements a database of developed
multiple choice and true-false questions coded by the level of coﬁplexity and cross-
referenced to online resources of supplemental information, to review material covered
over a specified amount of time. The game is completely interactive and requires
teamwork and strategy for succeés. The flexibility of the development of questions
makes the program applicable in many settings and subject disciplines. The instrument
has the possibility of four categories, including a practice bank of questions, and each of
these are composed of questions coded to three levels of difficulty. All questions were
reworded for the context of FFA knowledge for high school freshmen. The first column
consisted of three practice questions (one low level, on¢ image, and one bonus). The
second column came from FFA history. The third column was developed from FFA
knowledge and fundamentals. The final column was questions developed from general
agriculture and Career Development Event knowledge.

Demographic variables included génder, home setting (rural or urban), FFA
interest assessment, and membership in other organizations. Also considered is the

quality and content of prior computer learning and computer ownership.
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Instrument Reliability and Validation

To ensure instrument validity, a table of specifications was consulted when
developing appropriate questions. Knowledge and comprehension questions were a
simple matter to address. Application type questions came from agriculture knowledge
and parliamentary procedure. This instrument, in order to correspond favorably with the
AgXactly questions and the style of questions generally presented in a quiz bowl
situation did not include synthesis or evaluation material. A pilot study using the style of
questions developed for the study was conducted at Park High School on March 3, 2003
prior to launch of the true study. Reliability of the pretest and posttest instruments was
calculated from the data collected during the pilot study (see Table 1). Both the pretest
and the posttest forms were analyzed using Equal-lengths Spearman-Brown split-half test
of reliability. A perceptions survey modelled after the one to be used for the study was
administered at Park High School. After the pilot study corrections were made on the
instruments, they were then administered at the Kalispell and Missoula schools on March
7™ and 10" respectively. The Cronbach’s Coefficient Alpha test for reliability was

conducted on the perceptions survey, and a reliability estimate of .92 was calculated.

Table 1. Split-Half Reliability Analysis for FFA History, Knowledge and CDE Demand

Knowledge Tests.
Inventory Number of Items Coefficient
Pretest 15 4907

Posttest 15 3379
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Data Collection

As this is a quasi-experimental study, the data collection occurred af the time df
administration of the instrument at the schools on March 7™ and 10" of 2003. The
classes were set into a Solomon Four group design and FFA knowledge pre-tests were
given accordingly. Following claésroom introductions, Group 1 received the preteéf.
Upon completion of this .exam, students were separated into groups to participate in the
AgXactly treatment. After this exercise, the students received a.short—term posttest and
then completed the Perceptions Survey. Group 2 completed same steps as Group 1
except the pretest. Group 3 did not to pafticipate in the AgXactly exer’cise;‘héwever, they
were presented with a pretest and a I;owerPoint lecture-type review presentation on the
material covered. Group 4 did not receive a pretest. Other than that, they completed the
same steps as Group 3. The time period for intrbduction, instructions through comple"cion
was accomplished within 50 minutes for all students in the research study. At the end of
the period, students participating in the AgXactly portion of the study received a
perceptions survey to evaluate their responses to the AgXactly experience.

All instruments were hand-scored by the researcher and no true points were
awarded for success in the AgXactly instrument. All scores were ‘placed in a Microsoft
Excel spreadsheet for record keeping and ease of translation into the“SPSS 11.0 statistics

program (Statistical Package for the Social Sciences).
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Data Analysis

The effects of the interactive quiz game for review versus traditional review
methods were evaluated using the following measures. The pretest and posttest scores
were subjected to a 2 x 2 factorial analysis for variance. A one between, one within.
repeated measures factorial analysis of variance was used to determine the knowledge
. retention levels of those students that were pre-tested and post-tested on.the FFA dpmand
knowledge data. T-tests compared the means of academic achievement to different

available demographic variables for the treatment group.
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FINDINGS

Description of the Sample

In this study, the purposeful sample population (N=92) were Montana freshmen
agricultural education students. Those from Kalispell, sixty-six (66), constituted the
majority, while Missoula participated with twenty-six (26) subjects, during March of
2003.

Only those students completing the demographics survey (Groups 1 and 2) from
the AgXactly Perceptions Questionnaire (see Appendix C) were evaluated for
demographics information. This is approximately one-half of the total tested population.
In the tested sample group (n=45) there were 12 (26.7%) females and 33 (73.3%) males.
These numbers can be broken down further by school. In Kalispell, 9 (27.3%) females
were present in the freshman agriculture courses and 24 (72.7%) males. In Missoula, 3

(25%) females participated and 9 (75%) males (see Figure 1).

Figure 1. Distribution of AgXactly Participants by Gender.
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The subjects participating in this study were all enrolled in a freshman high
school level agricultural education course, while their ages ranged from 13-17 and their
grade level ranged from 9-11. Of the forty-five students surveyed in the demographic
questionnaire 39 (86.7%) expressed plans to pursue further education after high school,
while only 6 (13.3%) indicated that they are not going to continue their education after
high school (see Figure 2).

Figure 2. Distribution of AgXactly Participants by Plans to Continue

Education after High School
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30 «

20 «

10 o
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Students answering the survey were asked about their involvement in the
agricultural youth groups of FFA and 4-H (see Table 2). Almost one-half, twenty
(44.4%) of the subjects surveyed indicated active membership in the FFA. While the
number of students involved in 4-H was lower, there were still eight (17.8%),

participating in 4-H activities.
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Table 2. Agricultural Education Student Involvement in FFA and 4-H.

Organization Number Percent
FFA 20 44.4
4-H 8 17.8

The demographics questionnaire asked subjects to designate the place they grew
up in as rural or urban. When evaluated with a t-test, rural or urban location was not a
significant factor in academic achievement. Looking at answer frequency of this
question though, thirty students or 66.7% reported growing up in a rural area, while 15
(33.3 %) stated that they were raised in an urban setting.

Survey respondents were solicited to rank the quality of their séhool experiences
with computers in middle school and their experiences so far in high school on a 5-point
Likert-type scale (5=Very good, 1=Very poor). There were seven subjects that did not
answer the middle school question and twelve that didn’t answer for high school
computer experiénces. The subjects rated their experiences in middle school énd in high
school nearly the same with mean ratings of 3.68 and 4.30 (slightly higher than neutral)
and standard deviations of 1.65 and 2.08 respectively. It was apparent; however, that the
students have enjoyed their experiences so far in high school more than those from
middle school. The frequencies reported are found in Table 3 for middle school
computer experiences and in Table 4 for those experiences in high school. In the middle
school setting, quality of computer instruction was ranked a good to very good
experience‘for 46.6% (n=21) of respondents. In high school, students seemed to have a
more positive experience with the majority of the stu(ients, 62.2% (n=28) ranked at good

or very good.
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Table 3. Quality of Middle School Computer Usage.

Likert scale” Frequency Percent
1.00 1 2.2
2.00 3 6.7
3.00 13 28.9
4.00 11 24.4
5.00 10 22.2

Total 38 84.4

"based on a 5-point Likert-type scale, 1=Very Poor, 5=Very Good -
Mean = 3.68, s.d.=1.65

Table 4. Quality of High School Computer Usage.

Likert scale’ Frequency Percent
1.00 1 2.2
3.00 4 8.9
4.00 11 24.4
5.00 17 37.8

Total 33 73.3

"based on a 5-point Likert-type scale, 1=Very Poor, 5=Very Good
Mean = 4.30, s.d. =2.08 ‘

Within the survey, students were also asked to indicate their computer ownership
and use. Personal ownership (84.4%) was the most noted response, while using school
facilities followed next with 46.7%. Eight (17.8%) of students use someone else’s
computer, and six (13.3%) plan to own a computer soon. There were no students
currently renting a computer; however, one individual (2.2%) has no plans to own a

computer (see Table 5).
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Table 5. Computer Utilization Demographic Information”

Computer Use Number of Respondents Percentage
Currently own computer 38 : 84.4
Use school facilities 21 46.7
Use friend’s computer 8 17.8
Plan to purchase one 6 133
No plans to own one 1 2.2
Rent a computer -0 0

"Students could check all that applied.

Short-term Academic Achievement Analysis

Student participants were divided into their four experimental groups. Prior to the
review session using the AgXactly program, or a prepared PowerPoint presentation,
students in groups 1 and 3 took the demand knowledge pretest designed for the topics of
FFA History, Knowledge and Career Development Events. The demand knowledge tests
consisted of 15 questions on FFA and CDE materials. 'The pretest and posttest forms of
the demand knowledge test consisted of the same types and numbers of questions from
the same categories.

When evaluated with a one-way ANOVA, the groups of ages of subjects in the
study versus their scores on the FFA demand knowledge posttest was found significant at
the .05 level with a coefficient of .031. As a result, it was found that the younger students
participating in the research were more academically successful on the posttest evaluation
than were their older counterparts. This could be due in part to participant motivation
issues, the maturation of subjects of different age groups; however, it was a significant
difference for this data analysis. This test addressed objective three: “To determine the

relationship between demographic variables in the treatment review group and their
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posttest performance.” While this test illustrated 2 difference, none of the others rural vs.
urban, FFA or 4-H membership, gender, had a significant effect on posttest academic
performance.

The null hypothesis tested was as follows:

Hol: There will be no statistical difference in the short-term posttest
ach'ievement scores between an interactive quiz game and traditional
review.

All students received the short-term posttest immediately following the AgXactly
program or PowerPoint lecture review. Table 6 and Table 7 show the mean posttest
scores for Kalispell and Missoula respectively. Displayed as well is the standard
deviation of those answers. Kalispell pefformed on a much more consistent scale than
did Missoula’s groups, and showed a slight difference when compariﬁg traditional review
to the AgXactly program. Objective one: “To determine the effectiveness of a
computer-based interactive review tool when compared to traditional review” was

addressed in these tables. Interactive quiz game review was found to have no significant

difference in effectiveness when compared to traditional instruction. '
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Table 6. Kalispell FFA Concepts Demand Knowledge Pretest/Posttest Mean Scores.

Treatment Test Condition Pretest Mean Posttest Mean SD.
Traditional Pretest-Posttest 7.78 9.79 1.44
Posttest Only 9.50 1.38

AgXactly Pretest-Posttest 9.00 10.13 1.85
Posttest Only “ 10.00 1.12

When evaluated in a 2 x 2 factorial analysis of variance, there was no significant
difference in the performance of the AgXactly program versus traditional review using
the formula, F (1,62y = 1.345, p =.251. When assessing the effects of the pretest on the

posttest scores, again, no significance was found, F (j 62y = .338, p = .563.

Table 7. Missoula FFA Concepts Demand Knowledge Pretest/Posttest Mean Scores.

Treatment Test Condition  Pretest Mean Posttest Mean S.D.
Traditional Pretest-Posttest 10.00 9.00 1.29
Posttest Only 8.33 3.14

AgXactly Pretest-Posttest 11.00 10.42 1.71
Posttest Only 8.80 2.49

The results from the Missoula test subjects display a wide range of deviation from
an average score. This data led the researcher to determine that the difference of the
scores was not at a level of any significance when F (121 =1.135, p =.299. When
assessing the effects of the pretest on the posttest scores, again, no significance was

fOUIld, F 121) = 1665, pP= 211,

Students’ Perceptions of Computer Multimedia Instruction

Students in Groups 1 and 2 completed the Montana State University — Bozeman

AgXactly Perceptions and Demographics Questionnaire (see Appendix C) to determine

their assessments of the interactive quiz game method of review. This questionnaire
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consisted of 24 questions to be rated on a 5-point Likert-type type scale (5=strongly
agree, 1=strongly disagree). Frequency tables for the individual questions from the

perceptions survey can be found in Appendix D.

Table 8. Mean Responses to the AgXactly Perception Survey.

Std.
Questions (Abbreviated) Mean*  Deviation
I found this computer review tool easy to use 4.17 1.00
This program motivated me to learn 3.82 1.16
I prefer quiz game review to traditional class 4.51 1.14
The computer program was dull and uninteresting 1.73 1.25
AgXactly would save me time when studying 4.26 .98
I would learn more from using a quiz game 4.31 1.08
AgXactly was not an effective review method 1.84 1.33
I would not prefer to review from a quiz game 2.20 1.56
I would prefer to review from a quiz game 4.13 1.21
I do not like to use computers 2.29 1.45
The image questions were not helpful - 2.24 1.44
" AgXactly did not help in reviewing class concepts 2.02 1.25
I enjoy learning about this material 3.73 1.28
I believe AgXactly would be a good supplemental study tool 4.26 .98
Other subjects could be taught using AgXactly 3.93 1.28
AgXactly helped me to visualize concepts presented 4.11 1.19
AgXactly was not an effective way to review these concepts 2.24 1.53
If available, I would use AgXactly to study for tests 4.24 1.03
Computers are important to my future 3.88 1.30
The image questions helped me visualize the concepts shown 3.66 1.26
I do not feel confident working with technology 2.64 1.46
Quiz games are more exciting than classroom activities 3.84 - 1.52
AgXactly questions were easy to comprehend 3.84 1.10
More computer quiz review tools are needed 4.20 1.12

* based on a 5-point Likert-type scale, 1=Strongly Disagree, 5=Strohg1y Agree

The null hypothesis tested here is as follows:

Ho2: There will be no statistical difference between the students’ perceptions of
computer-based interactive review compared to their perceptions of traditional review.
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Table 8. presents the mean responses to each of the 24 questions on the AgXactly
Perceptions Survey. Subjects responded favorably to-all questions worded positively to
the use of AgXactly, computers and computers as learning and review tools. As well,
students responded negatively to those questions worded against AgXactly, computers
and computers in the classroom. Objective Two; “To determiﬁé the students’ percepfc'ions
of computer-based interactive review compared to their perceptions of traditional review”
was addressed with this Perceptions survey. It was found that tfley responded more
encouragingly to the AgXactly review than to traditional review.

Qualitative Analysis of Student’s Perceptions
of Interactive Quiz Game Review

Qualitative results (see Appendix E) showed that students in the AgXactly
treatment groups, groups 1 and 2, reviewing with the interactive quiz game enjoyed the
review. Students responding in the written comments section of the perceptions survey
most frequently stated that it was fun to use and generally were more enthusiastic about
the program than traditional review. There was an expressed desire however to equip the

program with noise or image capabilities to enhance the appeal for the participants.
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SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS

Summary

As a society we are moving further and further into the technological age.
Agriculture, one of our oldest and deepest-rooted societal mainstays must be willing to
move as well. Agricultural education is just one area that can make use of computer
technologies to help improve its function. While computers have been in classrooms for
many years, the ability of a computer to bring a classroom together and allow for full
participation and competition, fun, and 1earﬁing is just beginﬁing to surface.

This study was conducted to determine the effectiveness of an interactive quiz
game as a review tool. The purpose being to have a new, fresh idea that can be flexible
enough for any classroom and effective enough to make it worth an instructor’s while.
Using a Microsoft Access database shell, there is the opportunity to introduce this
technology into any classroom with compatible 1eaming material.

This study was deveioped and implemented usiﬁg a Solomon Four group design;
While this was a quasi-experimental procedure due tb the lack of total randomization, the
study design helped to focus the data collected and keep randomization at optimal levels.
Participants in this study were agricultural education students (N=92) enrolled in a first
level agriculture course at Kalispell (n=66) and Missoula (n=26). Their respective
instructors, in the fall term based on the Montana Agricultural Education Curriculum
Standards delivered the classroom material covered in this study to these students.

Classes of students were randomly selected to receive either an interactive quiz game
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treatment or a traditional PowerPoint lecture-type review method. The purpose of this
study was to determine:

1. The effectiveness of a computer-based interactive review tool when compared
to traditional review;

2. The students’ perceptions of computer-based interactive review compared to
their perceptions of traditional review.

3. The relationship between demographic variables in the treatment review
group and their posttest performance.

Data was collected for this research with an FFA concepts demand knowledge
pretest and posttest, and a Montana State University-Bozeman AgXactly Perceptions and
Demographics Questionnaire. Reliability coefficients were calculated for each of the

demand knowledge tests and the questionnaire.

Based on the analysis of data evaluated in Chapter 4, the following statements
effectively summarize the findings:

1. Within the purposeful sample population, the majority of subjects (73.3%)
were male. All of the students were enrolled in freshmen level agricultural
education courses during their testing.

2. Demographic data showed that the majority of the students surveyed
possessed their own computer at home. They then rated the quality of their
computer instruction in middle school and high school and it was found that
their experiences in high school reflected more positively than those in middle
school.

3. Analysis of the agricultural and FFA demand knowledge test resulted in lower
than desired reliability; however the reliability results were consistently lower
between the pretest and the posttest.

4. Using a 2 x 2 factorial analysis of variance, it was discovered that there was
‘no significant difference between treatment groups with respect to their
scores.




36

Conclusions

This study determined the effectiveness of an interactive quiz game for review
versus traditional review methods. Student perceptions of the use of AgXactly,
computers and computers in education were also determined. Based upon the findings,
the following statements are presented as conclusions:

1. The effectiveness of an interactive quiz game for review as compared to
traditional review was statistically equal.

2. Students perceived computers and games as a more enjoyable means of
review than traditional review based on survey results.

3. Hypothesis 1: There will be no statistical difference in the short term posttest
achievement scores after controlling for pre-experimental differences, must be
accepted. '

4. Hypothesis 2. There will be no statistical difference between the students’
perceptions of computer-based interactive review compared to their
perceptions of traditional review, must be accepted, due to lack of
demographic data on traditional review group students.

Implications

The data and written comments provided by this study allowed the researcher to
believe and make the following statements:

1. There is a need for a new, up-to-date and exciting review method specific to
agricultural education students to motivate and encourage student
participation.

2. While conclusive evidence on the comparative effectiveness of an interactive
quiz game versus traditional review is lacking, the comments provided
indicate that this type of tool increases student motivation and enthusiasm,
which then assists in learner retention of material.
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3. Data obtained through this study may also be useful in other areas of
education were factual material is taught and reviewed.

Recommendations

The entire research process, including review of available literature, analyzed
data, and consideration of responses given by study subjects has led the researcher to
make the following recommendations:

1. Classroom instructors, to increase student motivation, should use interactive
quiz game formats for factual material review.

2. Although this is not the first study of its kind, there is need for further research
of the use of interactive media in the classroom to substantiate its use in
different venues.

3. Further studies should use other curriculum materials and tests that will
determine the compatibility of interactive quiz games with different learning
styles and behaviors.

4, Further studies should determine whether the introduction of additional
stimuli (sound, animation, and video) has an effect on the academic
achievement and retention of information.

5. Instructors who utilize these interactive quiz game technologies should strive
" to identify learning situations where this technology produces superior
academic achievement and retention of information.

6. There is a need for a comprehensive manual and training for the AgXactly
program that will expand its usefulness and maintain a consistent operation,
including; number of questions per category, according to time parameters,
instructions for facilitator, and guidelines for numbers of participants in
groups to meet the greatest effectiveness. .
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AgXactly™ Research Pre-test of
FFA Knowledge |

Student ID#:;
Date:

Please answer the following questions to the beét of your ability. Please cirde the letter
corresponding to the correct answer. Thank you again for your support.

FFA Knowledge

1. True or False: The cross-section of the ear of corn on the FFA emblem represents
the foundation and unity of the organization since corn is grown in every state.

2. True or False: The official FFA jacket can be worn by anyone as long as it is womn
properly and with respect.

3. There are four regions of the National FFA Organization. Montana is part of the

region.
A, Western C. Central
B. Southem D. North West

4. The officer responsible for setting up the meeting room is the:

A. Treasurer ' C. President
B. Sentinel D. Advisor

5. The FFA motto is Learning to Do, Doing to Learn, Earrﬁng to Live,

A. Learning to Live C. Living to Serve
B. Serving to Live D. Learning to Eamn
FFA History

6. True or False: FFA was officially recognized as an intracurricular part of
agricultural education in 1950 when Congress passed Public Law 740.

7. True or False: The Future Farmers of America was founded in November 1928, in
Washington D.C.

8. The man regarded as the father of the FFA is:

A. James Stewart C. Larry Case
B. Leslie Applegate . D. Henry C. Gloseclose
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9. The FFA Creed was originally written by:

A. Leslie Applegate C. Larry Case
B. E.M. Tiffany D. C. Coleman Harris

10. The National FFA Supply Service started in

A. 1952 C. 1948
~B. 1959 D. 1956

Career Development Events

11. True or False: If an amendment fails to carry, the main motion is voted on and may
pass.

12. True or False: The common name for laminitis is founder.

13. Three taps of the gavel during a FFA meeting:

A. Call the meeting to order

B. Signals all members to stand

C. Adjourns the meeting

D. Signals members to sit down

14. Which of the following would not be a method of asexual reproduction.

A. Seed C. Layering

B. Cuttings D. Grafting

15. The average weight of a bushel of wheat is pounds.
A. 60 C. 48

B. 56 D. 72
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AgXactly™ Research Post-test of
FFA Knowledge

Student ID#:
Date:

Please answer the following questions to the best of your ability. Please circle the
letter corresponding to the correct answer. Thank you again for your support.

FFA Knowledge _

1. True or False: The rising sun represents progress in agriculture and the confidence
FFA members have in the future

2. True or False: A national officer must hold the American FFA Degree.

3. What is the symbol at the secretary’s station?

A. Ear of corn C. George Washington
B. Plow D. Owl

4. The motto consists of lines.

A 3 C. 4

B. 2 D. 5

5. What are the FFA colors?

A. Royal blue and gold C. Blue and gold
B. Blue and sun yellow D. National blue and corn gold
FFA History :

6. True or False: The Future Farmers of America were organized in Kansas City 1
1928.

7. True or False: The FFA Code of Ethics was adopted in 1952.
8. What does NFA stand for?

A. Natjonal Farrﬂers of America | C. National Farmers Association
B. New Farmers of America D. Northern Farmers of America

9. In 1959, the first conference for state officers was held in

A. Kansas City | ‘ C. Washington, DC
B. Denver - D. New York City
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10. What year were women admitted for membership in the FFA?

A. 1952 C. 1965
B. 1959 ‘ : D. 1969

Career Development Events
11. True or False: A second is required on all motions.

12. True or False: When grading wheat, straw and rocks would be considered foreign
material.

13. is the first milk produced by a lactating mother and essential to animal
immunity and survival.

A. Humus
B. Butterfat
C. Clostrum
D. Chyme

14. A committee appointed for a long period of time is called:

A. & standing committee C. aspecial committee
B. acommittee of the whole D. an executive committee

15. Which of these soils has the greatest water holding capacity?

" A. Clay loam C. Silt
B. Sandy D. Clay
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Montana State University — Bozeman
AgXactly™ Perceptions and Demographics Questionnaire

Student ID# ' ‘ Date:

The following questions ask you to evaluate the AgXactly program as presenting the
principles discussed in class. Answer the questions to the best of your ability. Please remember
that there are no right or wrong answers. Use the scale below to answer the following questions.

Strongly Agree ‘ Neutrat - Strongly Disagree

5 3 1
1. Ifound this computer review tool easy to use. 5 4 3 21
2. This pregram motivated me to learn. 5 4 3 21
3. I would prefer to review from a computer quiz game than a

traditional class. 5 4 3 21
4. 1believe that the computer program was dull and

uninteresting. 54 3 21
5. The computer quiz game would save me time when studymg .

for the next test. 54 3 2 1
6. Ibelieve that I would learn more in review of my courses if

quiz programs such as this one were available for my use. -5 4 3 2 1
7. Ibelieve that this program was not an effective method of '

review. 5 4 3-2 1
8. If given the choice, I would not want to review from this type

of program. 5 4 3 2 1
9. 1 would prefer to review from a computer than from a

textbook/class notes. 5 4 3 21
10. I do not like to use computers. 5 4 3 21
11. The image questions did not help me review the concepts and

definitions presented. -5 4 3 2 1
12. The computer quiz game did not increase my understanding ‘

of the concepts for review. 5 4 3 2
13. I enjoy learning about this material. 5 4 3 21
14. Ibelieve that this program would be an excellent :

supplemental study tool. 5 4 3 21
15. Other agricultural subjects I have studied could be taught

using this type of computer presentation mode.. 5 4 3 21
16. The computer quiz game helped me visualize the concepts. ‘

presented. ‘ 5 4 3 21
17. The computer program was not an effective way o review '

these concepts. ' "5 4 3 2 1
18. If available, I would use a program like this to study for tests. 5 4 3 21
19. Computers are important to my future. 5 4 3 21
20. The image questions helped me visualize the concepts that

were presented. 5 4 3 2 1
21. Ido not feel confident in my abilities to work with : -

technology. . 54 3 21
22. Computer quiz games are more exciting than classroom .

activities. 5 4 3 21
23. The questions on the qulz game were easy to comprehend. 5 4 3 2 1

24. More computer quiz review tools are needed for students to
use. 5 4 3 21
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Please provide any additional comments you may have about the coniputer quiz game for
review of classtoom concepts. \

1 DEMOGRAPHIC INFORMATION

Gender: Male  Female =

Age/Grade: ___ yrs/ .

Plans to continue education: Yes  No____
FFA Involvement:

4-H Involvement:

Where did you grow up? Urban __ Rural

Size of city, if urban:

Size of school, if rural:

Have you ever participated in this type of activity before? Yes __ No

Rate the quality of your past experiences with computer instruction. Please check appropriate
boxes. ‘ : '
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APPENDIX D

Montana State University-Bozeman AgXactly
Perceptions and Demographics Questionnaire
Question Frequency




Tables are based on a Likert-type scale (5=Strongly Agree, 1=Strongly Disagree)
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Table D1: Q. # 1: IFound this Computer Review Tool Easy to Use.

Q1
Cumulative
Frequency | Percent [ Valid Percent Percent

Valid 2.00 3 3.0 6.7 6.7
3.00 10 10.0 222 28.9
4.00 8 8.0 17.8 46.7
5.00 24 240 53.3 100.0
Total 45 45.0 100.0

Missing System | 55 55.0 |

Total 100 100.0

Table D2: Q. # 2: This Program Motivated Me to Learn.
| Q2
. " Cumulative
Frequency | Percent | Valid Percent Percent

Valid 1.00 2 2.0 44 4.4
2.00 4 | 4.0 8.9 13.3
3.00 9 9.0 20.0 33.3
4.00 15 15.0 333 66.7
5.00 15 15.0 33.3 100.0
Total 45 45.0 100.0

Missing’ System 55 - 55.0

Total 100 100.0




Table D3. Q. # 3: I Would Prefer to Review from a Computer Quiz Game
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Than a Traditional Class.
a3
Cumulative
Frequency | Percent | Valid Percent Percent
Valid 1.00 3 3.0 6.7 6.7
2.00 1 1.0 22 8.9
3.00 2 2.0 4.4 13.3
4.00 3 3.0 6.7 20.0
5.00 36 36.0 80.0 - 100.0
- Total ’ 45 45.0 100.0
Missing System 55 55.0
Total 100 100.0

Table D4. Q. # 4: I Believe that the Computer Program was Dull and Uninteresting.

Q4
, Cumuiative
Frequency | Percent | Valid Percent Percent
Valid 1.00 30 30.0 66.7 66.7
2.00 6 6.0 | ) 13.3 | 80.0
3.00 3 3.0 67 | 86.7 -
4.00 3 3.0 6.7 933
5.00 3 3.0 6.7 100.0
Total . 45 45.0 100.0
Missing  System 55 55.0
Total 100 100.0




Table D5. Q. #5: The Computer Quiz Game Would Save Me Time When
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Studying for the Next Test.
Q5
‘ ' Cumulative
Frequency | Percent | Valid Percent Percent
“Valid 1.00 1 1.0 2.2 2.2
2.00 1 1.0 2.2 4.4
3.00 8 8.0 17.8 22.2
4.00 10 10.0 22.2 44 .4
5.00 25 25.0 55.6 100.0
Total 45 - 45.0 100.0 |
Missing  System 55 55.0
Total 100 100.0

Table D6. Q. # 6: 1 Believe That I Would Learmn More in Review of My Courses if

Quiz Programs Such As This One Were Available To Me.

Qé
Cumulative
Frequency | Percent | Valid Percent Percent |
Valid 1.00 2 2.0 4.4 44
2.00 2 2.0 4.4 8.9
3.00 3 3.0 6.7 15.6
4.00 11 11.0 | 24.4 40.0
5.00 27 . 270 60.0 100.0
Total 45 45.0 100.0 °
Missing System 55 55.0
Total 100 100.0




“Table D7. Q. #7: I Believe that this Program was not an Effective Method of Review.

54

Q7
Cumulative
Frequency | Percent | Valid Percent | Percent

Valid_ 1.00 28 28.0 62.2 62.2

© 2,00 7 70 15.6 77.8

3.00 3 30 | 6.7 84.4

4.00 3 3.0 6.7 | 91.1

5.00 4 4.0 8.9 100.0

Total 45 45.0 100.0 '

Missing  System 55 55.0
Total 100 100.0

Table D8. Q. # 8: If Given the Choice, I Would Not Want to Review from

this Type of Program.
' Q8
‘ Cumulative
) Frequency | Percent | Valid Percent Percent
Valid 1.00 25 25.0 55.6° 55.6
2.00 4 4.0 8.9 64.4
3.00 5 5.0 11.1 75.6
4.00 4 | 4.0 8.9 84.4
5.00 7 7.0 15.6 100.0
Total 45 45.0 100.0°
Missing  System 55 55.0
Total 100 100.0




Table D9. Q.#9: 1 Would Prefer to Review from a Computer than from a

Textbook/class notes.
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Q9
. . Cumulative
Freguency | Percent | Valid Percent Percent

Valid 1.00 3 3.0 6.7 6.7
2.00 ‘ 2 2.0 4.4 111
3.00 6 6.0 13.3 244
4.00 * | 9 9.0 - 20.0 44.4
5.00 25 25.0 55.6 100.0 -
‘Total 45 45.0 . ~100.0

Missing  System 55 55.0

Total 100 | 100.0

Table D10. Q. # 10: Ido not like to use computers.
Q10
Cumulative
) ' Frequency | Percent | Valid Percent Percent

Valid 1.00 ' 22 22.0 "48.9 48.9
2.00 4 4.0 8.9 57.8
3.00 7 7.0 15.6 73.3
4.00 8 8.0 17.8 91.1
5.00 4 40 8.9 100.0
Total 45 45.0 100.0

Missing  System " 55 55.0

Total 100 100.0




Q. #11: The Image Questions Did Not Help Me Review the Concepts
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Table D11.
and Definitions Presented.
Q11
Cumulative .
Frequency | Percent ! Valid Percent Percent’

Valid .00 2 2.0 4.4 4.4
1.00 17 17.0 37.8 422
2.00 9 9.0 20.0 62.2
3.00 6 6.0 13.3 75.6
4.00 7 7.0 15.6 91.1
5.00 4 4.0 8.9 100.0
Total 45 45.0 100.0

Missing  System 55 55.0

Total 100 100.0

Table D12. Q. # 12: The Computer Quiz Game did not Increase My Understanding
of the Concepts for Review. ‘
Q12
‘ - Cumulative
Frequency | Percent | Valid Percent Percent

Valid .00 ‘ 1. 1.0 2.2 2.2
1.00 21 21.0 46.7 . 48.9
2.00 7 7.0 156 64.4
3.00 10 10.0 22.2 86.7
4.00 4 4.0 8.9 95.6
5.00 2 2.0 4.4 100.0
Total 45 45.0 100.0

Missing  System 55 55.0

Total 100 100.0
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Table D13. Q. # 13: I enjoy learning about this material.

Q13
Cumulative
] Frequency | Percent | Valid Percent Percent

| Valid .00 1 1.0 22 2.2
1.00 1 1.0 22 ] 4.4
2.00 6 6.0 13.3 17.8
3.00 10 10.0 - 222 40.0
4.00 10 10.0 22.2 62.2
5.00 17 17.0 37.8 100.0

Total 45 45.0 100.0

Missing  System 55 55.0 ‘

{ Total 100 100.0

Table D14. Q. # 14: Ibelieve that this program would be an excellent supplementél

study tool.
Q114
. Cumulative -
Frequency | Percent | Valid Percent Percent
Valid 1.00 1 1.0 22 2.2
2.00 1 1.0 22 44 1
3.00 8 8.0 17.8 222
4.00 10 10.0 22.2 . 444
5.00 25 250 55.6 100.0
Total 45 45.0 100.0
Missing  System ' 55 55.0
Total 100 100.0
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Table D15. Q # 15: Other Agricultural SubJ ects I have Studied Could be Taught Using
this Type of Computer Presentation Mode.
Q15
‘ i Cumulative
Frequency | Percent | Valid Pereent Percent
Valid 1.00 3 3.0 6.7 6.7
‘ 2.00 4 4.0 8.9 15.6

3.00 8 8.0 . 17.8 33.3
4.00 8 | 8.0 17.8 511
5.00 22 22.0 48.9 100.0
Total 45 45.0 100.0

Missing  System 55 55.0

Total 100 100.0

Table D16. Q. # 16: The Computer Quiz Game Helped Me Visualize the
- Concepts Presented.
Q16
‘ ‘ Cumulative
Frequeney | Percent Valid Percent _Percent

Valid 1.00 2 2.0 44 44
2.00 3 3.0 6.7 111
3.00 8 8.0 17.8 28.9
4.00 7 7.0 15.6 44.4
5.00 25 25.0 . 55.6 100.0
Total 45 | 45.0 . 100.0

Missing  System 55 55.0

Total 100 100.0
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Effective Way to Review

Table D17. Q. # 17: The Computer Program was not an
These Concepts.
Q17
‘ ‘ Cumulative
: Frequency | Percent | Valid Percent Percent

Valid 1.00 .22 22.0 48.9 48.9
2.00 9 9.0 20.0 | 68.9
3.00 2 2.0 4.4 73.3 .
4.00 5 50 11.1 84.4
5.00 7 7.0 15.6 100.0
Total 45 45.0 - 100.0

Missing  System 55 55.0

Total ' 100 100.0

Table D18. Q. # 18: If Available, I Would Use a Program Like this to Study for Tests. -
Q18
, Cumulative
Frequency | Percent Valid Percent Percent

Valid 2.00 4 4.0 8.9 8.9
3.00 7 7.0 15.6 24.4
4.00 . 8 8.0 17.8 42.2
5.00 26 26.0 57.8 100.0
Total - 45 45.0 100.0

Missing  System 55 55.0

Total 100 100.0
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Table D19. Q. # 19: Computers Are Important to My Future.

Q19
" Cumulative
Frequency | Percent Valid Percent Percent
Valid 1.00 3 3.0 6.7 ' 6‘.7_ .
2.00 5 5.0 1.1 | 17.8
3.00 7 7.0 15.6 33.3
4.00 9 9.0 20.0 53.3
5.00 21 21.0 46.7 100.0
| Total 45 45.0 100.0 ‘
Missing  System | 55 ' 55.0
Total 100 100.0

Table D20. Q. #20: The Image Questions Helped Me Visualize the Concepts‘

that Were Presented.
Q20
| | Cumulative
Frequency | Percent | Valid Percent Percent .
Valid .00 1 1.0 2.2 2.2
1.00 1 1.0 2.2 4.4
2.00 7 7.0 15.6 20.0
3.00 8 8.0 17.8 37.8
4.00 14 14.0 31.1 68.9
5.00 14 14.0 31.1 100.0
 Total 45 45.0 100.0
Missing  System 55 55.0 '
Total 100 100.0




Table D21. Q. # 21:.1do not Feel Confident in My Abilities to Work with Technology.

61

Q21
Cumulative
Frequency | Percent | Valid Percent Percent
Valid .00 2 2.0 4.4 4.4
1.00 10 10.0. 22.2 26.7
2.00 10 10.0 22.2 48.9
3.00 9 9.0 20.0 ¢ 68.9
4.00 8 8.0 17.8 86.7
5.00 6 6.0 133 | 100.0
Total 45 450 1100.0
Missing  System 55 55.0
Total 100 100.0
Table D22. Q. # 22: Computer Quiz Games are More Exciting than
Classroom Activities.
Q22
Cumulative
Frequency Percent Valid Percent Percent
Valid .00 3 3.0 6.7 6.7
1.00 2 2.0 44 11.1
2.00 3t 3.0 . 8.7 17.8
3.00 5 5.0 11.1 28.9
4.00 1 11.0 244 53.3
5.00 21 21.0 46.7 | 100.0 .
Total 45 45.0 100.0 ’
Missing  System 55 55.0 '
Total 100 100.0




Table D 23. Q. #23: The Questions on the Quiz Game Were Easy to Comprehend.
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Q23
Cumulative
Frequency | Percent | Valid Percent | Percent
Valid 1.00 1 1.0 22 2.2
2.00 4 4.0 8.9 11.1
3.00 13 13.0 28.9 40.0
4.00 10 10.0 222 62.2
5.00 17 17.0 378 | 100.0
Total - 45 - 45.0 100.0
Missing  System | 55 55.0
Total 100 100.0
Table D 24. Q. # 24: More Computer Quiz Review Tools Are Needed for
Students to Use.
Q24
. : Cumulative
Frequency | Percent | Valid Percent Percent
Valid 1.00 2 2.0 4.4 4.4
3.00 12, 12.0 . 26.7 31.1
4.00 4 4.0 8.9 40.0
5.00 27 27.0 |. 60.0 -100.0
Total 45" | 45.0 100.0 -
Missing  System 55 55.0 ‘
Total 100 100.0
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APPENDIX B

~

MONTANA STATE UNIVERSITY-BOZEMAN AGXACTLY "
PERCEPTIONS AND DEMOGRAPHICS QUESTIONNAIRE
QUALITATIVE SUBJECT WRITTEN COMMENTS
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Table E1. Missoula Junior Agricultural Education Class Commeits.

Gender of Subject Comment
F Very fun & cool! Great job!
M I did know the questions.
M Good computer program
F I thought this was a well thought-out and 1mportant

learning game.

Table E2. Missoula Freshmen Group 1 Agricultural Education Class Comments.

Gender of Subject Comment

M It was fun!

Table E3. Kalispell Freshmen Group 1 Agricultural Education Class Comments.

Gender of Subject Comment

It was fun.
It was fun.
I greatly enjoyed the computer!
It was awesome! Thanks.
Put a noise on the buzzer.
Beepers need noise. ,
Sounds on the buzzer, Vanna White!
Need noises.

2 E R

Table E4. Kahspell Freshmen Group 2 Agricultural Education Class Comments.

Gender of Subject Comment
F It was fun but I think there should be more teams.
M I liked it.
M It was fun.
F We didn’t go over a lot of that stuff & 1f we did, we

haven’t gone over it in a long time.
F I thought it was fun.
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APPENDIX F

AGXACTLY QUESTION DATABASE




Table F1. AgXactly Question Data Base.
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Question ID#

QType

Category

Question Value

218
219
222
223
224
225
226
227
228
231

232
234
235
236
237
238
239
240
241

242
243
244
245
246
247
248
249
250
251

252
253
254
255
256
237
258
259
260
262
264
265
266
267
268
269
270
271
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200
100
200
100
100
200
300
200
300
300
300
100
200
200
100
100
100
200
200
100
100
200
100
200
100
300
100
300
200
200
200
300
300
200
200
100
300
100
100
200
100
200
100
300
100
200
100
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Table F1. AgXactly Question Data Base (continued).

Question ID# QType Category Question Value
272 N 2 200
273 N 7 100
274 N 2 200
275 N 2 300
276 B 2 100
277 N 7. 200
278 N 2 100
279 N 2 200
280 N 2 100
281 N 3 100
282 N 3 200
283 N 3 300
284 N 3 200
285 N 3 100
286 N 3 100
287 N 3 100
288 N 3 200
289 N 3 300
290 B 3 200
291 N 3 100
292 N 3 100
293 N 3 100
294 N 3 100
295 N 3 200
296 N 3 300
297 N 3 200
298 N 3 200
299 N 3 300
300 N 3 200
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Table F2. AgXactly Questions.

Question ID# Question

218 What degree must be earned before applying for the State FFA Degree?

219 True or False: A vote is taken to approve candidates as a whole for the American FFA Degree.

222 In order to apply for the state FFA degree, you must have been an active FFA member for at least how many
years?

223 Who serves as Chairman of the National Board of Directors?

224 In what city and state is the National FFA convention currently held?

225 How often are officers elected for the local and state levels?

226 True or False: Collegiate FFA members do not pay National dues.

227 What law gave FFA a federal charter?

228 How many delegates can each chapter send to National Convention?

231 How long may a member retain active membership?

232 True or False: The National FFA Officers shall hold the American FFA Degree at the time of their election and
must be active members for the duration of their term of office.

234 How many National FFA Officers are there?

235 In what year was the FFA code of ethics adopted?

236 How many FFA regions has the nation been divided into? Name them.

237 What officer keeps the official records of members and progress of the organization?

238 Name the four types of FFA membership.

239 Members of every chapter set up annually a plan of action for the coming year. What is this plan?

240 What is the name of the FFA Association, which is not a state?

241 What is the symbol of the American FFA Degree?

242 What officer seats all of the officers at the end of opening ceremonies?

243 The pin presented to Greenhands is made of what kind of metal?

244 Who besides an FFA member may wear an official FFA jacket?

245 What is the symbol at the treasurer's station?

246 What is the symbol of strength, courage and national scope of the organization?

247 What is the symbol at the President's station?

248 What are the colors and what do they signify?

249 What is the symbol at the advisor's station?

250 Select the six correct symbols of the FFA Emblem.

251 The plowisasymbolof _ and __ of the soil.

252 Why does the emblem contain the words "agriculture education" and the letters FFA?

253 True or False: The pin symbolizing the Chapter FFA degree is made of silver.

254 How many and what type of medals can be worn on the FFA jacket?

255 Who was better able to serve his country because of his sound financial practices?

256 What do national officers have on the back of their jackets?

257 What organization is considered the founder of the FFA?

258 The National FFA Foundation was established in what year?

259 The first National FFA Convention was heldin ___on

260 This image represents the symbol at which officer's station?

262 True or False: The National FFA Band was organized in 1947.

264 What does NFA stand for, and why were they established?

265 ____ guest stars on the simpsons episode "the mysterious voyage of homer" imploring homer to "find your
soulmate"

266 True/False Smurfs are three apples high.

267 The National Future Farmer Magazine was first published in what year?

268 The preceding image is what character from the cartoon hit The Simpsons?

269 In what year were girls first admitted to the FFA?
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Table F2. AgXactly Questions (continued).

Question ID#

Question

270

271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287

288
289
290
291
292
293
294
295
296
297
298
299
300

Passed by Congress in 1917, this Act provided funds and encouragement for establishing high school courses in
vocational agriculture.

In what year was the National FFA Supply Service opened for business?

With the desegregation of schools, the NFA merged with the FFA in what year?
In what year was the FFA Code of Ethics approved?

True or False: Henry Applegate is considered to be the father of the FFA.

The first National FFA President was from New Jersey, what was his name?
Who wrote the FFA Creed?

In 1928, the Future Farmers of America were organized. Where did this occur?
In what year was the National FFA Center in Indianapolis, Indiana dedicated?
The 81st Congressional session passed Public Law 740 in what year?

What is the name of the official FFA magazine?

True or False: Ringworm is a contagious disease caused by a virus.

True or False: A polled animal is one born without homs.

The scientific term referring to founder is:

Which hormone causes milk let-down?

How many pounds are there to an average bushel of wheat?

True or False: The vice-president is an ex-officio officer of all the committees.

True or False: A committee of the whole is made up of the officers, the chairpersons of the standing committees
and the advisor.

The ____ should not vote on chapter business.

No main motion is in order at a chapter meeting that conflicts with:

The number of members that must be present at a meeting in order to legally transact business is called a:
True or False: A sandy soil has the finest soil particles.

True or False: Carrots and turnips are examples of strong fibrous root systems.
True or False: Plants can reproduce sexually and asexually.

True or False: Reproduction by seed is a sexual process.

A chemical used to destroy weeds is called a:

Sandy, silty, clay are types of:

Rill, sheet and gully are types of:

Which of the following plants produces linseed oil?

Decreaser, increaser and invaders are terms used to describe:

True or False: Horses have been an effective control for leafy spurge in Montana.
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Table F3. AgXactly Answers and Explanations - A.

Question ID#

Explanation A

Explanation A

218
219
222
223

224

225
226
227
228
231

232
234
235
236
237
238
239
240
241

242
243
244
245
246
247
248
249
250
251

252
253
254
255
256
257
258
259
260
262
264
265
266
267
268

There is no 'member degree'.
Correct
Incorrect; requires at least 2 years

Incorrect; Mr. Johnston is the author of
"Carry the Wind"

Incorrect; KC has been the location of the
National FFA convention in years past,
but it has since moved to Louisville, KY

Incorrect
Incorrect.
Correct.

Incorrect

Correct, however this is not the most
correct answer.

Correct.
Incorrect.
Correct.
Correct.
Incorrect.
Correct.
Incorrect.
Incorrect.
Correct.
Incorrect.

Not Available.
Incorrect.
Correct.
Incorrect.
Incorrect.
Correct.
Incorrect.
Incorrect.
Incorrect.
Correct.
Correct.
Incorrect.
Correct.
Incorrect.
Incorrect.
Incorrect.
Correct.
Incorrect.
Correct.
Correct.

Not Available.
Not Available.
Incorrect.

Not Available.

There is no 'member degree'.

Correct

Incorrect; requires at least 2 years

Incorrect; Mr. Johnston is the author of "Carry the Wind"

Incorrect; KC has been the location of the National FFA convention in
years past, but it has since moved to Louisville, KY

Incorrect

Incorrect.

Correct.

Incorrect

Correct, however this is not the most correct answer.

Correct.
Incorrect.
Correct.
Correct.
Incorrect.
Correct.
Incorrect.
Incorrect.
Correct.
Incorrect.

Not Available.
Incorrect.
Correct.
Incorrect.
Incorrect.
Correct.
Incorrect.
Incorrect.
Incorrect.
Correct.
Correct.
Incorrect.
Correct.
Incorrect.
Incorrect.
Incorrect.
Correct.
Incorrect.
Correct.
Correct.

Not Available.
Not Available.
Incorrect.

Not Available.





























































