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CHAPTER |

INTRODUCTION

A majority of America’s high school students are not adequately prepardzt for t
workforce or post-secondary education (Wilmer, 2008). Research suggests that
expectations of higher education and preparation of secondary students is not aligned
and, thus, is creating a potential block toward student success in post-secondary
education (Breneman, Ewell, McCluskey, Reindl, & Volkwein, 2004). This potential
block or barrier toward post secondary educational access is evident windiraegririn
developmental coursework designed to enhance student performance up to institutional
standards is at 41% for freshman students enrolled in two-year colleges and 22%
enrollment in four-year institutions (Stephens, 2001). Wilmer (2008) opined that, “. . .
when students need developmental coursework in reading, basic arithmetic or a
combination of subjects, their risk factor of not achieving their academic goals

significantly increases” (p. 6). This leads to concern at the secondary edueaél.

With a need for increased accountability of the Nation’s students regarding thei

educational performance, in 2001, a seminal piece of legislation known as “No €fild L



Behind” (NCLB) was created and passed by Congress and signed into lavsidgRr8ush
in January 2002 (Apple, 2006). With passage of this legislation, the responsitlitital
school districts increased (Ricketts, Duncan, & Peake, 2006) to meet theéadlceeeds of
secondary students. Specifically, accountability was emphasized iowdoellums such as
mathematics, science, and English. This greater than before accountabiky taa focus
on testing requirements (Ricketts et al., 2006). As an answer to the challengeasfedc
accountability, Ricketts et al. stated that teachers were a@sgalay a considerable amount,
their efforts at ensuring that students learn to “pass the test” (e.gh Skéikes tests”) as a

result of NCLB.

The academic skills of today’s teenagers are diminishing and cause ¢errcon
among both state and national officials exists (Cavanagh, 2004). Provasnik, Gonzales, a
Miller (2009) compared the average science scale scores of students in dueSialies to
international students in the areas of reading, mathematics, and scienas.détermined
that Oklahoma ranked 28th in the nation out of the 45 states who reported science
achievement scores. This figure is discouraging and serves as an indida¢oliaok tof

preparedness of students for higher education and the real world.

Cavanagh (2004) noted that, according to American College Testing (AGFapro
78% of students who took a college entrance examination were deficient in the areas of
mathematics, science, and English. Thus, it was determined that these stederits
prepared for college-level coursework, justifying the need for improvemethis s¢condary
level. Further, it was noted in the latest Program for International StudersisAss#
(PISA) that, “U.S. 15-year-olds are not able to apply scientific knowladdeskills to real

world tasks as well as their peers . . .” (Provasnik et al., 2009, p. 45).
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Science instruction and student success is a hot topic in the educational world
(Dickinson & Jackson, 2008; National Center for Education Statistics, 2005; Provashjk et
2009). It was identified by the National Commission on Excellence in Educatica ‘tha
widespread public perception that something is seriously remiss in our educsysirat”
(NCEE, 1983, p. 1) exists. Additionally, in the repérf\ation at Risk: The Imperative for
Educational Reformi was stated that, “. . . The educational foundations of our society are
being eroded by a rising tide of mediocrity” (p. 5). Loyd (1992) posited thatessila of
three decades of educational reports, evidence exists to support the need fmreducat
change. Reports on the success of students from across the globe in comparison to the
achievements of those in the United States indicate that American studeatsray®éhind
in science achievement when compared to other countries (National Center fdrdaduca
Statistics, 2005; Provasnik et al., 2009). Further, it appears as though progressci| sci
achievement of American students has been stagnating. As of 2007, the United&tates
ranked ninth out of 47 countries participating in the TIMSS. Countries out-ranking
American students in science achievement scores were Singapore, Claipeselapan,
Korea, England, Hungary, the Czech Republic, Slovenia, and the Russian Federation

(National Center for Education Statistics, 2005).

Secondary agricultural education exists to prepare people for college eedscar
(Roberts & Ball, 2009). Because it has long been lauded as the world’s oldese scie
(Ricketts et al., 2006), agricultural education strives to help students understatiticscie
principles and concepts in the context of agriculture better (Thompson & BaldcB@a@0).
As such, agricultural education could serve as an effective medium oertbta convey

scientific terminology, principles, and those concepts that are inherent ty bothzoology.



This is essential during a time when increased graduation requirements arabostiaints
mandated by NCLB effectively eliminates the majority of options for stsdeho desire to

take elective coursework during their high school experience (Luft, 2004).

One such curriculum designed to convey scientific principles in the context of
agriculture is available through the Center for Agricultural and EnvironmRetgarch and
Training (CAERT). CAERT provides agriculturally-based, science-ardthmaterials
available for use in agricultural and environmental instructional areas s¢dbedary level.
Specializing in activities that are collaborative by nature, studentsiofitigral education
are provided a curriculum that is intended to allow them to be more actively idartde

engaged in the learning process (CAERT, 2010a).

Statement of the Problem

High stakes tests have placed increased requirements on schools to raisg ststlent
scores in science. Moreover, the ever-increasing demand for workers veuteatgically
literate and capable of applying their understanding of science in the workplaoeies to
be an escalating imperative. Agricultural education, at the secondaryiheWading animal
science and horticulture curriculums, is inherently based on fundamental quiengaes
and concepts. However, little empirical evidence exists that demonsttadtser teaching a
science-enhanced curriculum in the context of animal or plant science coatddsffect
student achievement in science positively. Further, little is known as to how tgachin
science-enhanced curriculum would affect students’ agricultural contewtdage,

generally. Accordingly, the need for scholarly inquiry is warranted.



Purpose
The purpose of this study was to determine if a science-enhanced curricalum
CAERT) taught in a secondary level animal science or horticulture coordd w
significantly improve students’ understanding of selected scientific plegiwhen
compared to students who were instructed using a traditional curriculum. A sgcondar
purpose was to determine the effect that the science-enhanced CAERTIwrivould
have on students’ agricultural knowledge when compared to students who were thstructe

using a traditional curriculum. The following research questions guided this study

Research Questions

1. What were the personal characteristics (i.e., gender, age, gradiécelzss, Biology
| End of Instruction score, race/ethnicity and number of agricultural edncaturses
taken) of students enrolled in selected animal science or horticulture courses i
Oklahoma during spring semester 2010?

2. What were the personal characteristics (i.e., age, gender, race/etlyeiarty of
teaching experience, certification areas and highest degree heldywétmrst who
taught selected animal science or horticulture courses in Oklahoma dharisigring
semester 20107

3. What was the effect of a science-enhanced curriculum (produced by tlee foent
Agricultural and Environmental Research and Training [CAERT]) on students’
science achievement, as determined by a science proficiency ettanina

4. What effect did the science-enhanced CAERT curriculum, designed forlanima

science or horticulture courses, have on students’ agricultural technlkal ski



competence, as determined by state competency examinations for arnemes seid
horticulture?

5. What were selected perceptions of instructors who used the science-enhanced
CAERT curriculum to teach selected animal science or horticultureesodtsing

spring semester 2010?

Null Hypotheses
Hol: The science achievement of students who received the science-enhanced CAERT
curriculum in animal science or horticulture will not differ significgrtle.,p < .05) from
those students who were taught the traditional animal science or horticulttioeilum, as
measured by the TerraNo\gcience achievement examinatior:(Hhueatment groug: M2comparison
group)-
Ho2: The agricultural technical competence of students who received the scieaceed
CAERT curriculum in animal science or horticulture will not differ siigantly (i.e.,p <
.05) from those students who received a traditional animal science or horticutticalam,

as measured by a technical competency test in animal science or hoeitityu; treatment

group= M2 comparison gro&o

Assumptions
The following assumptions were made pertaining to this study:
1. Students involved in the study performed to the best of their ability on all resasur
achievement.

2. Teachers involved in the study (both comparison and treatment) did not discuss or



share curriculum materials while the study was in progress.

. Comparison group teachers taught the animal science or horticulture curs@agum
they had in the past using non-CAERT curriculum materials.

. Treatment group teachers taught their animal science or horticutunges using the
CAERT curriculum as provided.

Both comparison group and treatment group teachers provided accurate data a

requested by weekly, web-based fidelity reports.

. Students’ EOI scores would be accessible to the researcher.

Delimitations of the Study

The delimitations of this study include a purposeful sample treatment andrsmnpa

group consisting of secondary science-credentialed agricultural eduicatbe state of

Oklahoma who were teaching animal science or horticulture courses during thR20AM@09

school year. Additionally, this study included the students who were enrolled in those

courses during that time.

Limitations of the Study
The following limitations guided the study:
It is possible that some non-treatment related variability in instructioveba the
treatment and comparison groups existed as to bias the findings of the study.
. The treatment group was pre-selected from a pool of science-creemtiathers by
the Oklahoma Department of Career and Technology Education (ODCTE),

Agricultural Education Division. Because no random sample selection occurred, a



level of bias may have existed.

3. The comparison group was purposeful in nature and selected from a pool of science-
credentialed teachers by the researcher according to information obtaimetthé
state’s Computerized Enrollment System for Instructors (CESI) reBexdtause
random sampling was not utilized, findings from the study should not be generalized
beyond the scope of this study's population.

4. The study’s design called for a semester-long intervention of the treatinee, the
science-enhanced, CAERT curriculum). As a result of the short duration of the

intervention, results may differ significantly from a year-long intetioa.

Operational Definitions

Agricultural Education- Also referred to as Agriscience and older terminology such
as Vocational Agriculture, Oklahoma offers this curriculum in approximately 353 high
schools preparing students for occupations in production agriculture, agribusinesieand ot

emerging occupations in agricultural education (ODCTE, 2010a).

Agricultural Education TeacherA teacher of “a program of instruction in and about

agriculture and related subjects commonly offered in secondary schools, through some
elementary and middle schools and some postsecondary institutes/communigscalbeg

offer such instruction” (Talbert, Vaughn, Croom, & Lee, 2007, p. 509).

Agricultural Power and TechnologyCurriculum designed to provide information

relating to the safety, maintenance, selection and operation of agriculturaltmmoduc
equipment and associated activities in the areas of agricultural pow&ic#estructures
and utilities as well as welding and cutting (ODCTE, 2010b)

8



Agriculture, Food and Natural Resources career cluster -aasirriculum structure

to include “production, processing, marketing, distribution, financing, and development of
agricultural commodities and resources including food, fiber, wood products, natural
resources, horticulture, and other plant and animal products/resources” (Oklahoma

Department of Career and Technology Education, 2010f, para. 1).

American College Testing Program (ACH)lest designed to assess student

competency in academic areas in their educational development to deternniabilibeto

complete college-level work (ACT, 2010).

Animal Science Curriculur An instructional curriculum designed to identify the

needs of animals relating to nutritional, reproduction, biotechnology, health, andé¢hendif

environmental requirements of livestock production (CAERT, 2010b).

Career and Technical Education (CFE)term used to describe vocational and career

based instruction in Oklahoma. *

Carl D. Perkins Vocational and Technical Education-AEederal legislation that

provides for state funding in the academic, vocational, and technical area. Trmnactes
the integration of academics with instruction in the career and technologyaaicka
establishes the expenditures allowable in Career and Technology EducationEODCT

2010c).

Center for Agricultural and Environmental Research and Training (CAERY)

commercial curriculum design company dedicated to the development of soasemk

instruction in agricultural and environmental education (CAERT, 2010a).



Computerized Enrolliment System for Instructors (CESI) repétreport designed to

provide enroliment data in Career and Technology Education to the ODCTE and tb collec
data relating to funding, historical trends, economic development, decision making,

evaluation standards and student placement (ODCTE, 2010d).

Curriculum— “The list of all courses offered in a school; also a group of related
courses, such as the agricultural education curriculum” (Talbert, Vaughn, Crooee, &

2007, p. 512).

Curriculum of Agricultural Sciences Education (CASE) mode\ national

curriculum designed to provide educational experiences and to increase thadigor a

relevance of agricultural curriculum (Team AGED, 2007).

Digital Immigrant— Term used to describe those individuals, who were not born in

the technological era, but have had to adopt and embrace the use of new technology

(Prensky, 2001a).

Digital Natives— Term used to describe those students of today who are “native

speakers” in the technology areas of computers, video games, and Internet technology

(Prensky, 2001a).

E-Unit — E-Units are online student text materials that are designed to reiriferce t
lesson plans associated with the science-enhanced, CAERT curriculum @nyPeertsonal

communication, December 6, 2010).

Fidelity Report- A report designed to identify a level of intended delivery of a

treatment condition in research (Moncher & Prinz, 1991).

10



Georgia High School Graduation Test (GHSGTA graduation test utilized in

Georgia covering four content areas and a Georgia High School writegsasant test.
Used to determine if a student has met the requirements for graduation inel{&stagia

Department of Education, 2010).

High Stakes Tests High-stakes tests are used to make significant educational

decisions about schools, teachers, administrators, and students (Amrein & B202: p.

1).

Horticulture Curriculum- A curriculum designed for the instruction of all major

areas of horticulture to include competencies in plant science, landscapsegynur

production, as well as floriculture (CAERT, 2010b).

National Research Center for Career and Technical Education (NRGCIIHE)

NRCCTE is an agency currently located at the University of Louis@lipansible for the
dissemination of scientific knowledge with regard to career and techdizedton in the

United States (NRCCTE, 2010).

No Child Left Behind (NCLB) Act- An amendment to the Elementary and

Secondary Education Act of 1965; a bipartisan educational reform act proposesioeir
George W. Bush and signed into law by Congress on January 8, 2002 (U.S. Department of

Education, 2010).

Oklahoma Department of Education’s End of Instruction (EQOI) examination in

science- A secondary level test in the area of science that has been aligned to the Oklahoma
Department of Education’s curriculum standards (Oklahoma State Depaahfghication,
2010a).

11



Priority Academic Student Skills (PASS)A set of curriculum standards adopted by

the Oklahoma State Board of Education designed to identify the needed acaddsmd¢ skil

students at all public schools in the state (Oklahoma State Department &gzl 0a).

Program for International Student Assessment (PtSA)earning assessment

regimen sponsored by the Organization for Economic Cooperation and Development
(OECD) that assesses the literacy of 15-year-old students in tiseodreading,

mathematics, and science (Provasnik et al., 2009).

Science Credentialed TeacherA certified teacher who holds at least a bachelor’'s

degree with the appropriate license/certificate to instruct scier®@80KEO2010d).

Science, Technology, Engineering, and Mathematics (SFE$)bject areas

identified as being necessary for a student to become proficient in to obtain atabdeeds

wage paying career in relation to the 21st century economy (Morrison &tBa2009).

Trends in International Mathematics and Science Study (TIMS$Sprogram

sponsored by the International Association for the Evaluation of Educational Ackigivem
(IEA) that assesses the performance of students in the 4th and 8thigrdaeareas of

mathematics and science (Provasnik et al., 2009).

*Note.Definitions followed by this identifier were developed by the researchearand

potentially unique to this research study.
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CHAPTER Il

REVIEW OF LITERATURE

Introduction

The purpose of this chapter is to form a coherent sequence of topics that leads to a
theoretical framework that supports the main idea of the study. Themesvibickesn
developed to support the framework of the research and lead to a logical thieoretica
framework design have been developed and include the following: (1) Introduion; (
Learning in and about Agriculture; (3) Student Science Learning and Achieigde
Curriculum Integration to Improve Student Learning and Achievement; (% Soc
Economic Status and Student Academic Achievement; (6) Conceptual/Ttedoreti

Framework and (7) Summary.

Learning in and about Agriculture

Purpose of Secondary Agricultural Education

Vocational agriculture education arose out of the need for skilled labbeers a
time when rapid industrialization changed the culture of America (Dewey, 197 7itRobe
& Ball, 2009) and training was necessary to educate students for their future role i
industry. Two “schools of thought” during this time of industrialization, peeckthe
purpose of vocational education in different ways. David Snedden, who was considered

13



to be a social efficiency proponent (Drost, 1977) espoused that vocational education was
designed to prepare students for a specific vocational occupation. Conversely, John
Dewey supported the position that an education “would expand a person’s horizons and
provide him with the tools to interpret and to alter his world” (Drost, 1977, p. 20). It was
Dewey'’s opinion that students should be educated in a holistic manner where academic
subjects and skills necessary for success in vocational areas were combibéshded

to help the student develop “transferable life skills” (Roberts & Ball, 2009). Fodoauit

Ball identified that the general opinion of the nation at the time was to prepdents

for skilled labor, aligning with the opinion of Snedden, who was instrumental in the
passage of the Smith-Hughes Act — a catalyst for the teaching ofor@atgriculture in

the United States.

Today, agricultural education’s primary purpose is that of preparing individuals
for agricultural careers and advancement in related professions (Phipps1e)£bgar,
& Ball, 2008; Roberts & Ball, 2009). Even though some would say that agricultural
education has changed drastically since its humble beginnings (Phipp2@08), the
general idea fomenting the program remains the same — “Developing knowatetigkill
in agriculture and natural resources to support the industry, occupational needs, and

personal interests of students” (Phipps et al., 2008, p. 3).

Industry Needs Related to Animal and Plant Science, Including Horticulture

It has been projected that within the next 20 years a deficit of workers in the
United States will occur, requiring 20 million laborers and skilled workerd to fi

positions vacated by the retirement of the “baby-boomer” generationg@de &
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Desrochers, 2003; Eldredge & Johnson, 2008). With the increased need for skilled
workers, the report, A Nation at Risk: The Imperative for Educational Refomtifidd
that, curricular materials in the public school systems will need to be updatéddb re
the needs of the fine arts as well as career and technical education (Natiomaission
on Excellence in Education, 1983).

According to Phipps and Osborne (1988), the purpose of agricultural education
from a content-centered point of view “is to develop the knowledge and skills required
for successful employment in the agricultural industry” (Roberts & Ball, 2009, p. 82)
The shortage of skilled workers positioned to replace the retiring “baby boomer”
generation is deficient and is considered to be an increasing dilemma in oar nati
(Slusher, Robinson, & Edwards, 2010). To that end, it is increasingly important that
agricultural educators continue preparing students for the workforce incthedsey

setting (Lynch, 2000).

At one time, the United States was considered to be secure in its position as a
world leader in the international marketplace (National Commission on Bxcelie
Education, 1983). This is no longer the case; Educational reform, aligning with yndustr

standards, must be considered.

Myers and Dyer (2006) stated that, “The scientific literacy needs of indigidual
entering careers in agriculture are becoming increasingly impb(parg2). Moreover,
it is essential that preparation for the job market include skills that developtstude
abilities to reason, make decisions, and solve problems (Myers & Dyer). &npari

learning activities where students can develop agriculturally-odeskils are capable of
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reinforcing those scientific processes (Mabie & Baker, 1996) and asfdrable across

multiple contextual areas such as animal and plant science.

The instruction of life science at an advanced level through an animalescienc
context has been shown to increase the marketability of students in the workplatle as w
as serving as a spring board for educational success after secondatipeduca
(Balschweid & Huerta, 2008). Moreover, the instruction of animal agricultureami
emphasis on scientific principles is indicative of an effective method ieasmg student
appreciation and understanding of basic science more effectively than conuentiona
biology instruction (Balschweid, 2002). Balschweid and Huerta (2008) found that
secondary students in agricultural education who were enrolled in an advanced life
science curriculum taught in the context of animal agriculture learndthtieferable
skills (i.e., ability to function in experimental settings, the conduction of labgraiate-
ups, team work, and problem solving) needed for achievement in scientific canmerc

and industry.

Career Pathways in Animal and Plant Science, Including Horticulture

A drastic change in the vision and intended purpose of career and technical
education has occurred (CTE) (Ruffing, 2006) recently. CTE has experientcggsha
the priorities of the workplace that were initiated originally throughatteption of the
Smith-Hughes Act in 1917 (Ruffing). However, CTE is no longer viewed as simply a
“feeder” curriculum for employment in industry. An era of rather highlyestiorkers
positioned to replace the declining labor force of a past manufacturing ecasomthe

horizon, especially in the information-based industries (Wilmer, 2008).
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Change to a more technologically driven workplace has necessitateddifemee
trained workers who are acclimatized to the needs of a global society armhamgc
positioned for transitional change (Friedman, 2005). The Smith-Hughes Act, atong w
multiple reauthorizations of the Carl D. Perkins Vocational and Technical kmluéeatt,
have been responsible for educational reform historically. More recetdttdrehas
amplified the call for increased rigor and career opportunities in CTEatioreko

industry needs (Ruffing, 2006) and academic expectations.

Agricultural education has responded to this need and has been viewed as
responsive to the change that is needed regarding the educational requirentents of i
students (Roberts & Ball, 2009). As a result, the National Association of StattoDs
for Career and Technical Education (NASDCTE) has been instrumental iopiegel
guidelines essential to the expansion of the needs of agricultural edutatients, as
well as other career cluster areas (Ruffing, 2006). The vision of NASDCTE has
identified several principles crucial to meeting the needs of industry (BuffAmong
these include maintaining a high level of excellence in academics and ynehlses, a
measure of accountability of the performance of CTE participants, and rigorous

expectations for student success in the program.

In regard to the drastic change in the vision and intended purpose of career and
technical education espoused by Ruffing (2006), the Oklahoma Department ofdbareer
Technology Education (ODCTE) developed an official framework outlining tlercar
clusters for Agriculture, Food, and Natural Resources (ODCTE, 2010f). Theevare s
career major pathways being used currently which include food products andimgces

plant and soil science; animal science; agricultural power, structurescandltayy;
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agribusiness and management; agricultural communications; and natural resodirces a
environmental science (ODCTE, 2010f). The different agricultural cardenvags in
Oklahoma emphasize information that is necessary for career successtatehe, “the
production, processing, marketing, distribution, financing, and development of
agricultural commodities and resources including food, fiber, wood products, natural
resources, horticulture, and other plant and animal products/resources” (ODCTE, 2010f,
para. 1). Because agriculture is the world’s oldest science (Ricketts2006), it is

natural that career cluster areas such as plant and soil science and @reimallse

heavily vetted with regard to botany and zoology principles.

Curricular Integration in Agricultural Education

Incorporating these principles espoused by NASDCTE in agricultural education
courses reinforces the work of Dewey (1938). Dewey argued for the inbegoéti
academics and vocational training designed especially to reinforce thiplpsraf
learning. Moreover, he identified that the development of life skills readingfierable
across contextual areas and supportive of lifelong learning would be theDeswuéty,

1938; Roberts & Ball, 2009). As stated by Roberts and Ball (2009), agricultural
educators already incorporate curriculum from other academic aggaateto support

agricultural content.

Specifically, research conducted by Parr, Edwards, and Leising (2006; 2009)
stressed the integration of math-related concepts in agricultural powecanolbgy

curriculum. The study by Parr et al. (2006) sought to
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. . . empirically test the hypothesis that students who participated in a
contextualized, mathematics-enhanced high school agricultural power and
technology curriculum and aligned instructional approach would develop a deeper
and more sustained understanding of selected mathematical concepts than those
students who participated in the traditional curriculum and instruction.

(p. 81)

It was determined that the math-enhanced curriculum and instructional dppesha
statistically significant effect(< .05) on the need for remediation in mathematics at the
post-secondary level as a result of the intervention.

Additional research by Parr et al. (2009) sought to determine the effeat that
math-enhanced curriculum and instructional approach, aligned to standarddrbguire
the state of Oklahoma, would have on a student’s ability to understand general and
workplace mathematics as compared to those students not receiving thertteatma
result of the treatment, a statistical significarre (05) was not found. It was noted
however, that complete implementation of the protocol did not occur resulting in the
recommendation of a year-long replication of the study (Parr et al., 2009).

Scientific principles specific to agricultural curriculum has also béentified by
other researchers. Balschweid, Thompson, and Cole (2000) sought to determine if an
integrated science and agriculture curriculum that was delivered to preeseiachers at
Oregon State University increased their desire to integrate theirawoutum with
increased collaboration after their pre-service teaching experience. Morgavas
hoped that this curricular intervention would be a catalyst towards potentidiaratian

efforts with core curriculum teachers upon the onset of the pre-servicergaeieers.
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As a result of the study, a positive inclination for the participants to seabadtive
efforts with their future colleagues and to institute the inclusion of scietatd

concepts into their curriculum was found.

Research conducted by Chiasson and Burnett (2001) emphasized the impact that
agriscience courses had on the science achievement of high school students. The
research population consisted of eleventh grade students who had completed the
Louisiana-mandated state exit proficiency examination in science. A dsopaf
agriscience students’ science proficiency with those students who were ailecdeinr
agriscience coursework was sought. It was determined that those studergsl @mroll
agriscience coursework scored higher on the state-mandated science eaarthnati

those students with no agriscience coursework experience.

Balschweid (2002) studied the perceptions of high school students after
completing a year-long biology course devoted to the study of animatsci€uring
the course of his investigation, he found that 90% of those biology students engaged in a
contextualized course delivery emphasizing animal science concepts oodéhsise
scientific concepts better. Moreover, it was determined that more than 8&sef
students who were enrolled in the course had an appreciation for those concepts and
principles of animal science as a result of participating in the contexatiddiarning

process (Balschweid, 2002).

Balschweid and Thompson (2002) investigated the impact of the integration of
science on agricultural education programs in Indiana. Perceptions afltagaic

science and business teachers were determined through an “Integrating Sciemy”
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guestionnaire. A positive response was experienced by the participantsnmg ¢faedi
integration of science into the agricultural curriculum. It was also detedithat their
study had a positive influence on the institution of select agricultural educaticses

for science credit for high school graduation and was identified as a viable means of

receiving credit by more than one-half of the research participants.

Roegge and Russell (1990) sought to determine the compatibility of biology and
agriculture when integrated in the secondary school setting. Biologicalpteswere
incorporated into the agriculture curriculum to accomplish the purpose of the study. The
researchers collected data regarding student attitudes and achieveaedudisof the
integration of the biological and agricultural principles. The population consistdd of al
schools in lllinois that offered a comprehensive program of production agriculture. The
study utilized a pretest — posttest control group design with an experimentaltat
received lesson plans and accompanying materials (i.e., the treafionéiné) targeted

curricular area.

It was determined that the experimental group members had a more positive
agricultural attitude than the comparison group post treatment. Furtheesadtaf the
biology posttest administered during the research, it was found that theasiescotes
of those students receiving the intervention were higher than the students’ sompari

group thereby resulting in the rejection of the researchers’ null hypethi€3e

Finally, the authors identified that there existed a statistisalyificant attitude
difference (i.e.p < .05) toward the integrated instruction by the experimental group

(integrated approach) as compared to the comparison group (traditionalchppra@0

21



item instrument was designed to measure students’ attitudes. Througmihestation
of the instrument, the researchers determined that there was acatbtisignificant
difference in attitude toward the integrated curricular approach whasheing used

resulting in rejection of null hypotheses O

A 1995 study by Connors and Elliot sought to determine if teaching scientific
concepts utilizing an animal and plant science or natural resources curricoluld
support an increase in student science interest. Using a standardized aattiéxsnme
high school biology, it was determined that no statistical difference exmstsience
aptitude between those students enrolled in agriscience and natural resourbhesend t

students who were not enrolled in those courses.

Ricketts, Duncan, and Peake (2006) sought to determine the level of science
achievement of students in Georgia who enrolled in departments of agriculture with
complete programs of agriscience. Further, the researchers soughptreone science
achievement of students who were on a college preparatory track with thosgsstviuz
were classified as being on a “dual track” (i.e., enrolled in coursewéhnatdirected at
technology and career preparation). It was determined through the Georgiachiogh S
Graduation Test (GHSGT) that 78% of agriscience students passed the exeanoinati
their first attempt, compared to a state average of 68% and 38% of those stuments w
were in a technology and career preparation track. Further, it was retrealggh the
GHSGT, that the mean score of agriscience studbhts§11.24) was only three points
lower (M = 514.85) than those students who were pursuing a college preparatory

program.
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Thompson and Balschweid (2000) sought to determine the attitudes that
agricultural science and technology teachers had toward integragngesato their
curriculum and programs. The population for this study consisted of all agricultural
science and technology teachers in Oregon who were certified. lbwelsided that a
positive attitude among the research participants toward the integratioarafesimto
programs of agricultural education existed. Moreover, the teachers perd¢sved t
students were prepared to understand scientific concepts better as a tostilt of
integration.

This section highlighted the extensive research that has been conducted with
regard to the needs of individuals concerning scientific literacy. MadueBaker (1996)
identified that activities where students can develop their agricultalial svhile
reinforcing their science abilities, is contextually transferabless animal and plant
science. Combined with Dewey'’s opinion that students should be educated for future
success through the holistic blending of academic and vocational skills, thegddtenti
scientific achievement through an agricultural curriculum rich in botadyaalogy

principles is evident.

Student Science Learning and Achievement

National Science Standards

It was identified by the National Commission on Education (1983) that, “Our
nation is at risk. Our once unchallenged preeminence in commerce, industry,,science
and technological innovation is being overtaken by competitors throughout the world” (p.

112). With the 1957 launch of Sputnik by the Soviet Union, effective science instruction
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has been the subject of intense discussion in educational circles (Dana, Cagnpbell
Lunetta, 1997). Because science learning is considered a “criticaliwobdjeicinodern
schooling” (p. 385), new developments in effective science instructional metleods ar
becoming increasingly important (Woolsey & Bellamy, 1997). Opportunitideinge

of technology have become increasingly commonplace in the school system, aral the us
of computers and their applications are finding their way into effectiemceiinstruction
(Woolsey & Bellamy). The relationships of observation and reporting, phenomena and
media, analysis and mathematical capabilities and the collabordtives ef inquiry and
computer technology are key relationships for increased science leaffootséy &

Bellamy).

The U.S. General Accounting Office (1994) identified that graduates of our
nation’s high schools are “scientifically and technologically illitetgp. 1), and that an
extensive gap exists between the performance of students of other nations and U.S.
students regarding the area of science. Since 1969, science achievemsnst?
year-old students in the United States have been in steady decline (NatomalsSion
on Excellence in Education, 1983; National Science Foundation, 2006). As such, the “A
Nation at Risk” report was created to stress scientific conceptdvalost by society
(National Commission on Excellence in Education, 1983). Those concepts include “a)
the concepts, laws and processes of the physical and biological sciences; éthtidsm
of scientific inquiry and reasoning; c) the application of science knowledgetgday
life; and d) the social and also environmental implications of scientific ahddtgical
development” (p. 25). Collins (1998), National Science Education Standards: A

Political Documentstated that curricular experimentation and instruction and assessment
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experimentation was needed for the valued societal scientific concepts taitedattA
focus on the needs of students’ development should be a concern placed above an
adherence to the instructional delivery methods of the past (Dana, Campbell,t&al.une

1997).

Science, Technology, Engineering, and Mathematics (STEM)

The beginning of the twentieth century saw scientific knowledge held up as the
solution to the world’s problems and the provider of new discoveries for ansmgya
industrialized society (Brinkley, 2009). However, both with the onset of two workl war
and an economic worldwide depression period, it was doubted that scientific inquiry
could solve all of the world’s problems. A new emphasis on humanistic studies was
welcomed as a new way to ensure that democracy continued in an ever-chantying wor
(Brinkley). With a philosophical change in the United States’ approach to world
diplomacy, it was evident that the Nation was beginning to lag behind countriessuch a
China, India, and Japan in science, technology, engineering, and mathemathdy (STE
academic areas (Brinkley, 2009). It is also evident that the United Statkedrte
embrace STEM education initiatives coupled with humanities education tawremai

competitive in an ever-changing world.

Concerned that the United States was lagging in areas involving STEMreaimpa
to other countries, an increased emphasis for STEM literacy became prevaleat
national level (“President Obama launches ‘Edutatenovate’ campaign for excellence
in science, technology, engineering & math (STEM) education,” 2009, Novembes). Thi

initiative includes’ the development of public-private partnerships that emphasiz
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opportunities in hands-on learning, the use of interactive games, and mediati@togni
The initiative also stresses the recruitment of private sector &eadehn as the Bill and
Melinda Gates Foundation as well as the Carnegie Corporation to increase publ
awareness of the importance of STEM on the national level and the acknowledgment of
STEM efforts by students through an annual science fair held at the White House
showcasing student winners in national competitions (“President Obama launches
‘Educateto Innovate’ campaign for excellence in science, technology, engige&rin

math (STEM) education,” 2009, November).

A concern for students being “out-performed” in STEM areas by students of other
nations, and the expansion of opportunities for those under- represented populations such
as women and minorities in STEM education is a major concern. Three prioritees wer
established by President Obama in his quest to increase STEM literacy. The
development of increased STEM literacy and student proficiency requires easean
the quality of teachers in the areas of math and science, and through the expansion of
career and educational opportunities for women and minorities (“President Obama
launches ‘Educat® Innovate’ campaign for excellence in science, technology,

engineering & math (STEM) education,” 2009, November).

During the 1980 s, agricultural education was called on to increasedbeaindn
of science competencies in its curriculum (Phipps, Osborne, Dyer, & Ball, 2008). As a
result ofUnderstanding Agriculture: New Directions for Educatitime National
Research Council (1988) identified sweeping changes to agricultural eduasta
consequence of the integration of science into the curriculum, resulting in an abundance

of research targeting this integration (National Research Council, 198&n dgcome
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of this publication, emphasis increased to align science standards witlltaggic

curriculum resulted in the curriculum of agricultural sciences education ((CASIE).

This curriculum emphasized the cross-walking of secondary agricultwehtah

curriculum with science, mathematics, and communication arts with respeational

and state standards associated with those curriculums. This provided a nevaatideattr
program of agricultural education designed to align with the components of STEM while
remaining mired in the Agriculture, Food and Natural Resources career eliesis

(Team AGED, 2007).

Contextual Teaching and Learning (CTL) and Problem-Based Learning in Science

Education

Recent reform efforts in science education have provided enhancemechtr tea
in-service opportunities regarding potential challenges that matyiexiseir daily
pedagogical practices (Meijer, Zanting, & Verloop, 2002). “Contextuahteg and
learning (CTL) integrates inquiry, problem-, and project-based learronggcative
learning, and authentic assessment” (Glynn & Winter, 2004, p. 51). CTL takes into
account the diverse life experiences of students with regard to learning ipkexom
environment (Glynn & Winter, 2004). Research by Glynn and Winter (2004) identified
different CTL strategies and conditions which might hinder their potential

implementation.

The researchers identified five different strategies that wegkemented
routinely more than the others (Glynn & Winter, 2004). Those strategies included: 1)

Inquiry learning, where students are encouraged to learn science pritiziplegh
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natural investigation; 2) Problem-based learning, where students obtain essooinc
different contextual experiences in conjunction with critical thinking to solvel@ms;

3) Cooperative learning, where small group work and focus toward a common goal is
emphasized; 4) Project-based learning, where collaborative or independeatspitoat

are of interest to students are conducted; and 5) Authentic assessment, where
performance is driven by assessment with regard to students’ releaifer;, practical

application (Glynn & Winter, 2004).

The researchers conducted a two-week workshop to emphasize CTL stiategies
physical and life sciences lessons. After the workshop concluded, teaehe@ssessed
throughout the school year to determine how they implemented CTL strateties i
lessons. Through a case study approach, it was determined that CTdiestratevided
teachers with an instructional approach that provided relevance for themtstuali
regard to science (Glynn & Winter, 2004). However, when sound classroom
management practices were abandoned by teachers when using CTLestrategi
breakdown in student behavior occurred (Loucks-Horsley, Lovie, Stiles, Mundry, &

Hewson, 2003; Glynn & Winter, 2004).

Gallagher, Stepien, Sher, and Workman (1995) identified how problem-based
learning (PBL) was used in the high school and elementary school setitigsugh,
originally designed for graduate school medical programs, PBL is being used in
secondary classrooms to allow students to experience science educagsritjaesuld be

experienced in the “real world” (Gallagher et al., 1995).

28



It was discovered that exposure to the complete milieu of a scientist leehefitt
science education more than just through experimentation through learned principles
“Problem-based learning inverts the order of learning procedures to ma#teat much
more realistically the learning and problem solving that occurs in professiacttpt
(Gallagher et al., p. 137). Whereas students take on the lead role in learningi@cgquis
teachers become facilitators and metacognitive coaches and aid sthdeungh

problems that they encounter during their investigation (Barrows, 1988).

Professional Development for Teachers

There is a distinct contrast in the educational standards between the Usiigsd St
and other countries. Although the United States spends one-half of its educatidsal f
on activities and personnel outside of the classroom, other countries invest in their
children’s future significantly by providing most of their educational dollarsitdihe
preparation and support of their teachers (Darling-Hammond, 1996). Darling-Hammond
identified that, “a lack of standards for students and teachers, coupled with shhbols
are organized for 19th century learning, leaves educators without an adequatedoundat

for constructing good teaching” (p. 193).

Some of the current barriers to student learning include 1) unequal resources and
poor funding for recruiting teachers; 2) the employment of unprepared or ungdargute
teachers; 3) deficiencies in teacher education programs; 4) ineffiigrgt and training
practices; and 5) the lack of professional development for beginning and seasoned
teachers (Darling-Hammond, 1996). “In addition to the lack of support for beginning

teachers, most school districts invest little for ongoing professional develofament
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experienced teachers and spend much of these limited resources on unproductive ‘hit-
and-run’ workshops” (Darling-Hammond, 1996, p. 195). It has been identified, however,
that providing prolonged, sustained professional development in conjunction with teacher

quality is an excellent predictor of student success (Sullivan, 1999).

Little (1993) identified six principles for professional development. 1) That
professional development provides teachers with an intelligent, meanimgfséntation
and collaboration of ideas with colleagues both in and out of education; 2) That
professional development accounts for teacher experiences and context in demglopm
3) That professional development takes into consideration the differences andValues
those who participate; 4) That professional development considers the praictiees
classroom level equally with those at the school level and with the consideration of a
child’s educational career; 5) That professional development supports and encdweages t
practice of educational inquiry; and 6) That professional development maintains a

balance between institutional interests and those of the teachers 1988).

Using Technology as a Tool to Teach Science in 21st Century Classrooms

Agricultural education has evolved from what is perceived to be strictly an
instruction source for “sows, cows, and plows.” Educational institutions have a \adriety
resources from which to draw information that reinforces rigor in the modessrabm.
Although text-based information is a standard valuable resource in the classroom,
educators now utilize the Internet to embrace audio and video resources and other
methods of instructional delivery common in the 21st Century classroom (Brashears

Akers, & Smith, 2005).
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“Today'’s students are no longer the people our educational system was designed
to teach” (Prensky, 2001a, p. 1). Today’s students are more adept at usimag cellul
phones, compact disk players, computers, and video games because they have spent
much of their lives exposed to these forms of technology (McAlister, 2009; Prensky,
2001a). Prensky estimated that today’s college graduate has spent in excess of 30,000
hours immersed in playing video games and watching television, compared to 5,000
hours of their lives engaged in reading. As such, Prensky (2001b) opined that the
millennial’s brain is in fact “hardwired” differently than those of thabllg boomer”
generation. Previous research has identified that the brain is organized agwkchan
according to the sensory inputs and the way the brain makes meaning of its surroundings

(Caine & Caine, 1989, 1990).

Students today are referred to commonly as “Digital Natives” (Rye@601a).
Digital natives are those individuals who were born between 1980 and 1994 (Bennet et
al, 2008, Prensky, 2001a). They use technology for the different tasks that caherise
typical day (Herther, 2009). Moreover, digital natives are adaptable amwvidl
transform and adapt to the tools that change for the task at hand. Unlike thal “Digit
Immigrant,” who will use the technology that is available to them when needed,ghithou
not totally familiar with all of the “bells and whistles” associatechwtit the digital native
is not in "tune” with those technologies not associated with the digital age.
Educationally, this generation perceives traditional pedagogical methatsi&ar to a
foreign language (Herther). Specifically, “[t]hey [Natives] oftan’t understand what

the Immigrants are saying” (p. 16).
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Because of the Digital Age, classrooms of today depend more on learning
environments that utilize interactive approaches to education (Brazeark, 2005).
Those teachers who continue to rely solely on the lecture format of instrastithey
were taught are deemed less effective in the classroom (Brazemld. Chan active
learning environment, one where the student has control of the learning at hand, has been
found to enhance critical thinking skill development (Borg & Borg, 2001; Slavin, 1996;

Youngblood & Beitz, 2001).

A study by Oliver-Hoyo, Allen, Hunt, Hutson and Pitts (2004) examined the
effect that students enrolled in an undergraduate general chemistry couosechiéidal
thinking skill development. A program known as Student-Centered Activities for Large
Enroliment-Undergraduate Programs (SCALE-UP) developed at North Cartdiea S
University was initiated to integrate a Lecture-Lab component in an intargluc
chemistry course. The need for this study was evident with researchyiggnivhere
instructional and evaluative methods associated with student learning was in need of a

“philosophical shift” to match student learning needs (Loyd, 1992).

The SCALE-UP approach to curricular and delivery change emphasized a
decrease in lecture time and optimized student-centered learning in hands-atotgbor
activities. An emphasis was placed on collaborative work in a seamletegyated
lecture and lab learning environment (Oliver-Hoyo & Allen, 2005) along witlisleeof
technologically advanced instruction (i.e., laptops, whiteboards, multimediatprsjec
Although controversy exists as to the effectiveness of computers in educatikn (Bor

1995), research indicates that when used in ways other than just for the display of
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instructional material, an improved understanding of the subject mattardenss

occurs (Stolow & Joncas, 1980).

Data gaps occurred as a result of some students not participating in all of th
testing opportunities in the SCALE-UP study. As a result of this lack of tatse t
individuals who did not complete all of the required analysis points successfodly we
eliminated from the statistical analysis. Through analyzing test socoresir major
examinations, the results of the study indicated that a statisticallficagnilevel of
improvement in performance occurred for the students in the integrated labnaory
learning environment (Oliver-Hoyo, et al., 2004) when compared to those students who
were only instructed utilizing the traditional lecture format.

Research by Brashears, Akers, and Smith (2005) regarding the effects
multimedia cues on student cognition in an electronically delivered high school unit of
instruction stated that, “the development of electronic curriculum matbaohds great
promise and rewards for both educators and learners alike. . .” (p. 5). Thehesear
tested and evaluated the cue-summation theory. Cue-summation can be desenbed a
instructional delivery method involving “multiple cues across multiple channels”
(Brashears et al., 2005, p. 5). Students were exposed to three treatmentsuysiigbet
only), redundancy (text with an audio/video component), and cue-summation
(audio/video and still images) to test the theory. The researcher found thexre was
statistically significant differencep = < .000) between those students who received the
text only treatment and those students who received the text incorporated with the
audio/video element. According to Brashears et al. (2005), “. . . students who were

administered Txs [treatments] containing multiple cues performed saymifjchigher
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than students who received only a single cue” (Brashears et al., 2005, p. 15), indicating
that classroom instruction might benefit from this model of instructional degliver

It was identified in this section that science is considered a “tufigactive of
modern schooling” (Woolsey & Bellamy, 1997, p. 385), and as a result, new and
effective instructional methods in science are becoming increasirsggtesd. With the
use of computers and their applications finding their way into the instruction oficie
concepts (Woolsey & Bellamy), technology, especially as a meansrmiudair
experimentation (Collins, 1998), has become commonplace in the school system.
Additionally, two specific instructional methods were identified to increaskest
cognition in science. Both of the methods, contextual teaching and learning and
problem-based learning, place the student in the role of the investigator, whdadhert
serves as the metacognitive coach and a resource to guide and aid studegt learnin
Finally, by providing teachers with professional development gauged upon their
experiences and adherence to the six principles for professional developnsptused
by Little (1993), teachers can be prepared better to help their students suaiad-(D

Hammond, 1996).

Curriculum Integration to Improve Student Learning and Achievement

Content Integration

Not all students learn the same, nor should that be expected. The acquisition of
knowledge by the learner is unique to the individual and speaks to the different
modalities of learning (i.e., auditory, kinesthetic, and visual) (Savitz, 1999). Howar

Gardner’s theory of multiple intelligences assumes more than one wayrt@aiehthat
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educators need to tap into those different ways to make learning mearongful t
students (Checkley, 1997).

Macaulay, Van Damme, and Walker (2008) identified that a “blended”
curriculum included different modalities in the presentation or instruction process
Presentation skills such as online, face-to-face learning opportunities &indtios in
lecture and laboratory environments accentuate the different learnieg stydtudents
and enhance the contextualized learning process.

Contextualized learning is a concept whereby individuals make relevant gieanin
out of the experiences they gain through the learning process (Putnam, 2001). Edling
(1993) stated that, “Learning is greatly strengthened if concretepdesor situations
familiar to the student can be brought in to play in the learning process” (Gaitext
learning section, para. 2).

Students learn best when they can relate the information presented to them in suc
a way that it resonates with their personal experiences. A lesson degsthnibi
environmental impact of water pollution is more likely to have a much deepgrimge
for many learners when presented by a littered stream than it would theztigte in the
classroom because, “Meaning of the information depends upon the context in which the
information will be used” (Putnam, 2001, p. 2).

For students to exhibit the effective transfer of information from one course to
another, a relationship must be developed between the learning and the learner. Edling
(1993) posited that the cognitive transfer of learning is a learned behavior and that
motivation of the student through active participation in a contextualized environment

involving the subject matter is essential in developing those skills. Edlinggdsét a
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guality education must be focused and contextualized to produce graduates who are
prepared to enter the workforce or higher education.

Learners benefit from the contextualized learning process througfifeeal
experiences that guide instruction in a way they learn best (Macaulay2608).
Macaulay et al. identified students who were engaged in active lednnough a
contextual study of a biochemistry course for dietetic students. The awthodsthat a
blended curriculum, which catered to different learning styles with problem solvihg a
case study activities, was deemed intellectually stimulating by 89% patheipants.

As such, when learning experiences are approached from a holistic viewpoint, more
complex cognitive schema are developed, thereby increasing understarelgejutR,
1999).

A variety of learning modalities must be accommodated when planning a
contextualized learning experience for students to include aspectsusékatid
educational diversity (Tate & DeBroux, 2001). To that end, learning experiences need to

be developed that will meet these different diversity needs (Tate & DeBrou

Contextualized Learning in Agriculture

The need for instruction to match how students’ learn best is of the utmost
importance in today’s assessment-driven educational climate. The impisict Ghild
Left Behind” (Apple, 2006) has dictated that classrooms “teach to the teste{R et
al., 2006, p. 48) to satisfy educational accountability requirements as passed by law.
The National Commission on Mathematics and Science (2000) has stated that
student performance in science is unacceptable. Because of the increaserg of the

low performance in the area of science, it is imperative that increased bdocused

36



on reinforcing scientific principles, which are found “naturally” in tha@dtural
education curriculum, through curricular integration (Balschweid et al., 2000;
Balschweid, 2002; Balschweid & Thompson, 2002; Balschweid & Huerta, 2008;
Chiasson & Burnett, 2001; Connors & Elliot, 1995; Fraze, 1993; Ramsey & Edwards,
2004; Ricketts et al., 2006; Roegge & Russell, 1990; Thompson & Balschweid, 2000).

Lewis and Overman (2008) determined that students who found interest in
occupational areas through CTE coursework benefited from an increase indddeimaxc
performance as a result of the curricular integration that was involved. If-tinthe
authors concluded that those students who experienced an increase in theircacadem
skills were prepared better for postsecondary education; thus, the nezdddial
education was less likely.

Agricultural education is the ideal medium for teaching a contextualized
curriculum for a variety of content areas including science (Balsdnh2802),
mathematics (Parr, Edwards, & Leising, 2008), and reading comprehensiopl@sinc
(Park & Osborne, 2007). According to Phipps et al. (2008), the context of agriculture is
an ideal medium for scientific thought, and a deeper engagement of learning and
understanding occurs as a result of the “marriage” of theory and application.

It also has been identified that instruction in agricultural education should include
a component devoted to the teaching of combined agricultural and scientific concepts
through both classroom and laboratory instruction (Balschweid, 2002; Roegge & Russell,
1990). Balschweid (2002) stated that, “They [students] need exposure to multiple

opportunities for thinking scientifically, and multiple opportunities for applyingrgiic
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reasoning to everyday, complex problems” (p. 57). This practice reinfordesrftiré

agricultural education curriculum as one suitable for cross-curriculandtisin.

Students who are otherwise disinterested in science through traditional iastruct
may find relevance in science education taught in other contexts (BaldcR0@2).
Balschweid found that almost 80% of students who participated in a traditional biology
course using agriculture as the context developed a moderate to high interest in
agriculture and food systems, while 81% of the students involved in the study scored a

grade of either an “A” or “B” in the contextually-driven course.

An example relevant to agricultural education being an ideal content and context
for learning is found in the agricultural education model developed by Roberts &nd Bal
(2009). The model developed by Roberts and Ball (Figure 1) identifies how knowledge
that is utilized from across domains combined with an industry-validated agmtultur
curricula serves as an excellent vehicle to facilitate learning batthe learner and the
educator, moreover, producing agriculturally literate citizens and adsétjecultural

workforce (Roberts & Ball, 2009).
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Figure 1.Conceptual model for agricultural subject matter as a content and context for
teaching. (Taken from Roberts & Ball, 2009)

The three circles (i.e., Venn diagram) of a comprehensive agriclidtluahtion
model integrate classroom and laboratory instruction, supervised agricutjpeakeace
(SAE), and the FFA (Jenkins & Kitchel, 2009). This approach allows educators to
connect contextual learning in the agricultural education program, makinglitddea
teaching across curriculum areas. Dewey (1938) stated that, “Perhgpsatest of all
pedagogical fallacies is the notion that a person learns only the particatahéhis
studying at the time” (p. 49-50). Dewey’s statement reinforces the pooice
experiential learning across and within different learning dimensions @cssibs an
ideal contextual learning medium, including students’ performance involving kngsvled

and understanding of science.
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Agricultural Literacy

The importance of an agriculturally literate society cannot be underestimat
According to D’Arcangelo (2002), in order for students to be successful in thegrsar
and their personal lives, they must be literate and able to apply those skills anasenake
of the information and knowledge available to them in the world today. This applies to
students across all academic fields including agricultural education (Paskériie,

2006).

The National Research Council (NRC) (1988) identified the need for agradultur
literacy instruction for all students from kindergarten through twelfthegradRC
determined that 6% of the population in America’s schools completed coursework in
agriculture successfully. As a result, it is essential that curriculutewsoped to assist
all students in making informed choices regarding the agricultural indINGAE,

1999). Since “food is a common denominator for all children, [it] is a useful way to get

children’s attention about agriculture” (NRC, 1998, p. 2).

Science Integration in Agricultural Education

In numerous states, science credit is, or potentially could be offered fontstude
who complete courses in agriscience education successfully (Fraze, 1993judy lays
Chiasson and Burnett (2001), it was determined by science end-of-course mrsatucti
tests that agriscience students outperformed non agriscience studentssambtihigh
stakes test for science. It was concluded that students in Louisiana coultheamol
agriscience course to satisfy the state’s science proficiencyesurnt. Balschweid and

Thompson (2002) have also supported the notion that integrating applied learning and
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academic concepts can improve student competency in the sciences, thusgubgfyi
call for science content integration.

The blending of agricultural content and context (Roberts & Ball, 2009) with
scientific principles benefits those students who have become disinterestedearhing
of science through traditional means (Balschweid, 2002), and those studentsuaby act
benefit from the scientific principles learned, allowing them to better stadel the
relationship between agriculture and science. This increased learnirgertieg/result
of integrating classroom and laboratory contextual experiences thathanme science.

In a survey of agricultural science and business teachers in Indiana, it was
asserted that, “people pursuing a career in agriculture must have a greatstanddey
of biological science than ten years ago” (Balschweid & Thompson, 2002, p. 4). The
authors further identified that Indiana agricultural science teapleecsived they were
prepared to teach scientific principles and concepts in their agriculturahpregr
However, they perceived that their biggest barrier to teaching scieageicultural

education was the lack of proper facilities and supplies needed to instruct science

properly.

Science-Enhanced Curriculum in Agricultural Education

According to the report)nderstanding Agriculture: New Directions for
Education(1988), agricultural education curriculum had failed to stay current with
modern agriculture. In a curriculum area that is naturally rich witmgfeteconcepts,
agricultural education could provide a great service to public education bgdelpi

students improve their understanding of science through an agriculturaltcontex
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Roegge and Russell (1990) reported that students who were instructed with a
curriculum which contained a blended approach to agricultural and biological education
exhibited a higher level of understanding of those principles than students who were
taught using traditional means. To that end, it has been suggested thatingtegrahce
into agricultural education curriculum is a more effective way to teachc{€hiasson
& Burnett, 2001; Dyer & Osborne, 1999; National Research Council, 1988; Roegge &
Russell, 1990). Further, it can be implied that teaching science in the context of
agriculture can enhance all students’ learning in science regardless dflabie and
Baker (1996) found that elementary students who were taught science skilldttimeug
context of agriculture had an increased level of science achievement.

A science-enhanced curriculum in agricultural education suggests that students
involved in this form of science instruction would benefit greatly toward passing the
growing number of state examinations required as a result of “No Child ékit® and
similar legislation (Apple, 2006). Ricketts et al. (2006) found that 78% of Georgia
agriscience students who were instructed in a complete program ofagresthat took
the Georgia high school graduation test (GHSGT) in science passed the tesirsh the f
time compared to a state-wide average of only 68%. Additional researcheddicat
students who participated in agriscience coursework and related activitiesarea of
science outscored those students who did not (Chiasson & Burnett, 2001; Conroy &

Walker, 1998; Mabie & Baker, 1996).

Center for Agricultural and Environmental Research and Training (CAERT) Curriculum

The curriculum intervention utilized in this study was developed by the Center for

Agricultural and Environmental Research and Training (CAERT). The mission of this
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organization is to provide educational science-based materials in agricattdral
environmental instructional areas (CAERT, 2010a). To help convey scientifargbes
in the context of agriculture, the Center for Agricultural and Environmental Résaed
Training (CAERT) provides agriculturally based, science-enhancediatgat®r use in
agricultural and environmental instruction at the secondary level. Speciafizing
activities that are collaborative, students of agricultural education areledowith a
technologically-enhanced curriculum where they are actively involved and enigae
learning process, with an emphasis on science (CAERT, 2010a).

The ODCTE contracted with CAERT to develop curriculum suitable to meet the
Priority Academic Student Skills (PASS) guidelines of the Oklahoma StaiarDeent
of Education [OSDE] (2010b) in the area of science. Specifically, CAERT curmicul
was developed and cross-walked to meet the academic learning standaedsoiment
areas of Animal Science, Plant and Soil Science, and Horticulture (Kajypersonal
communication, October 1, 2009).

The science-enhanced, CAERT curriculum was cross-walked with Oklahoma
PASS skills by a committee made up of agricultural educators, teaclvat@dy state
staff, and curriculum specialists (D. Pentony, personal communication, Dedg@mber
2010). The cost of the curriculum is associated with which components are salected f
use (D. Pentony, personal communication, December 6, 2010). Current prices for both
the horticulture and animal science curriculums are by subscription on yalyasid.
Cost for the lesson plans with accompanying PowerPoints® and academic atganee
$179.95. Online student text materials (E — Units) designed to support the lesson plans

are $199.95. The online assessment component encompassing over 4000 questions is
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$399.95. Total cost for one set of curricular materials is $779.85 (D. Pentony, personal
communication, December 6, 2010).

This section identified specific research regarding efforts to imptoderst
learning and achievement in science through curricular integration, withgrasis on
science literacy. With rising concern over low student achievement nts¢i®cused
efforts on the reinforcement of scientific principles in the context of alguial

education is essential (Balschweid et al., 2000; Lewis & Overman, 2008).

Socioeconomic Status and Student Academic Achievement
Socioeconomic status (SES) has been linked in educational research to student
achievement. In fact, SES was identified as having had an influence on a child’s
academic achievement since the mid 1960 s (Coleman et al., 1966). Moreover, it has
been identified that the SES of a family, as well as the community of resjadancelay
a significant role in the academic success of a student. Further, students ndho atte
schools with a higher mean SES are more likely to succeed in an acadangdisett
those with a lower mean SES (Caldas & Bankston, 1997; Ho & Williams, 1996). Peer
association also has been related with SES because of the propensityrdas stittiethe
same social standing and socioeconomic characteristics to attenththecheols
(Caldas & Bankston, 1997). Caldas and Bankston (1997) concluded that,
. . . given the recognized importance of peer groups for shaping adolescent
behavior, a knowledge of the class and economic background of peers can make a
significant contribution to our ability to predict individual achievement that is

independent of the class and economic backgrounds of the individuals. (p. 270)
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It has been suggested that a person’s “capital” (i.e., financial, human, arlll socia
may be the best way to identify and predict student success (Milne & Pla0as),

Caldas and Bankston (1997) described four factors that have an independent effect on a
student’s academic achievement: 1) income status of the family and how thag incom
may be associated with educational capital acquired and used by students in the home
(i.e., educational materials, computers, Internet access), 2) the edathtickgrounds

of the family and those educational traits brought to the school social environntbat by
student, 3) family occupational background, 4) the direct and indirect effectshbat s
faculty and administrators perceive of the abilities of the student and thegrpegps.

Additionally, poor academic achievement and family income has been catrelate
positively with SES (Haveman & Wolfe, 1995). A study conducted by Duncan, Yeung
Brooks-Gunn, and Smith (1998) sought to determine how childhood poverty affected the
life chances of children. The researchers found that, “Children in famililesneomes
less than one-half of the poverty line were found to score between 6 and 13 points lower
on the various standardized tests” they completed (p. 408). Moreover, those students
coming from an environment with a high poverty classification fall behind pleeirs
regarding problem solving skills and are less prepared to learn when tBegadol
(Vail, 2004).

In a comparison made by Bradley and Corwyn (2002), those students classified as
coming from low SES households were less likely to have been provided educational
material in the home that reinforced the material they were learninglditioa,
exposure and regulation of television programming quantity and quality that could have

been used better did not occur. In support, Stevenson and Baker (1987) posited that those
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students who came from high socioeconomic households had better access to books and
other educational opportunities. Accordingly, they concluded that, a higher likelihood of
parental involvement existed where there was a level of academic surctiess i

children’s schooling. Further, students from high socioeconomic households are offered
additional opportunities for deeper and engaged conversation with their parergs, whil

low socioeconomic students are expected to not interrupt adult conversationsy(Bradl

Corwyn, 2002).

The Bureau of Census (2009) found that 26.3% of all children in the United States
under the age of 21 lived in a single parent household. It has been noted that, in single
parent families, students will have less of a tendency to complete high sotiqmiraue
higher education (Lillard & Gerner, 1999). This factor compounds the effectSEsat
will have on academic achievement, impacting the well-being of the childisantly
(Caldas & Bankston, 1999). Caldas (1999) identified in a study on tenth graders taking
the Louisiana Graduation Exit Examination (LGEE) that socioeconomic stgplesned
45.5% of the variance in test scores between school districts. In addition, Student
scores from single parent households accounted for 96% of that variation, providing a
stronger negative influence on school academic achievement than either povacsy
(1999).

A study by Milne and Plourde (2006) cited the U.S. Census Bureau as reporting
that the 2002 poverty rates for children were as high as they had ever been. Tigs findi
translates into a higher percentage of students who were raised in housetio&d®w
SES. Current 2009 published data indicated this had been surpassed with a 20.7 percent

poverty rate for children under the age of 18 which comprised 35.5 percent of the total
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amount of people living in poverty conditions (Bureau of Census, 2009). Combined with
research that indicates how a child’s academic ability and cognitiveittapee affected
by socioeconomic status, this has become an “escalating imperative’uistaben
addressed (Bradley & Corwyn, 2002; Duncan, Yeung, Brooks-Gunn, & Smith, 1998).
Sirin (2005) stated that a school’'s SES is measured by the number of students
participating in the free and reduced lunch program at that school. Those students wit
family incomes designated to be at 130% of the poverty level become eligiblesfor
meals, while those between 130 and 185% of the designated level qualify for reduced
lunch meal prices. When considering those students involved in the federally frewled f
and reduced lunch program, it was determined that this factor (SES) was @xhsides
a reliable predictor of school test scores, regardless of the type givEsi{Thomas &
Stockton, 2003). Additionally a study conducted by the Louisiana Department of
Education (2001) revealed it was twice as likely for students receivingriceezduced
lunch services to be held back in grade than those not participating in the program
This section identified key factors regarding SES and the role it plays in t
academic success of students. Researchers identified children with inzsove®ne-
half of the poverty line scored lower than their peers on various standardized tests
(Duncan, Yeung, Brooks-Gunn, & Smith, 1998). Students from high SES households
were found to have a higher level of parental engagement, increasing tneesbé
academic success (Bradley & Corwyn, 2002). Since academic abilitypgnitive
capacity are affected by SES, the advantages of a curricular irdegret obvious in

student science achievement.

47



Conceptual/Theoretical Framework

The importance of agricultural education as a method of contextual leayning t
reinforce scientific principles in education is potentially significadtiring the 2002
Association for Career and Technical Education Conference, Carol D’Amico, the
Assistant Secretary for Vocational and Adult Education stated that, “‘doehti
education will maintain its indispensable place within the larger Americamaeoial
establishment. It can achieve greater integration with, and prominence, Wttilarger
framework, as it aggressively embraces the challenge to raise thiedzademic
achievement” (Martin, Fritzsche, & Ball, 2006, p. 100). However, for curricular
integration to have a positive effect on student learning, the brain must be engaged.

This study was undergirded by the constructivism and brain-based led@Biby (
theories whereby people learn in authentic environments by connecting#nring) to
prior knowledge (Doolittle & Camp, 1999). The constructivist theory, according to
Brown (1998), as cited in Parr et al. (2009), relies on strategies of impl¢imesiach
as, “student-centered teaching, project-oriented instruction, problem-basaddeand
contextual teaching and learning” (p. 59). Brown (1998) stated that, “In cangsmg
the focus of teaching is on empowering learners to “construct new knowledge” by
providing opportunities for them to test academic theories through real-world
applications of knowledge in settings that are socially relevant to their ([pe8).

The brain is an amazing regulatory device of the human body. It directs
movements, abilities in verbal and non-verbal communication, and selective furdtions

the body. As such, Caine and Caine recommended that teachers utilize alepossibl
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resources to make learning “real.” Due to the nature of this study, thettbalor
underpinnings for this research were drawn from selected tenets obassd-learning.

Bellah et al. (2008), relying on research undertaken by Caine and Caine, (1994)
stated that the brain makes associations that triggers synaptic connastoresult of
contextual experiences. These contextual experiences are unique, but conam rele
points of continuity that transfer from each distinctive learning experi€aad &

Caine). Specifically, it is evident that the primary goal should be for edacatowell as
learners, to move away from the concept of memorization and to embrace apptoache
meaningful learning (Bellah et al., 2008). For this to occur, the brain must be relaxed,
immersed, and active (Caine & Caine, 1989).

The brain factors “thoughts, emotions, imagination, and predispositions” (Caine
& Caine, 1990, p. 66) in a seamless fashion; therefore, the concept of contextual teaching
and learning is promising (Parr et al., 2006). Connections must be made in education
between the acquisition of knowledge and its practical application in the “rddl wor
(Parr et al., 2009). Regardless, for effective construction to occur, leanosige
meaningful and relevant to students (Caine & Caine, 1989).

Brain-based learning involves twelve guiding principles that speak to the
neurological tenets of the theory. First is that the brain is a parallesparceapable of
performing functions and activities simultaneously, making the most of hegfiRigure
2). Educators should take advantage of the academic possibilities of brain-basied le
and develop lessons and curriculum suitable for this modality of learning (&&aee,
1995). This can be a weighty task since a frame of reference is an importartipar

process of curriculum development suitable for this theory, especially leetaus than
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one modality of learning is potentially suitable for the differentrieg capabilities of

the brain (1995) (Figure 2).

. The brain is a parallel processor

. Learning engages the entire physiology

. The search for meaning by the brain is constant
. Meaning can be affected through patterning

1
2
-3
Human
beings are

5. Emotions are critical to patterning

» 6. The brain processes parts and wholes simultaneously

* 7. Learning involves both focused attention and peripheral
perception

« 8. Learning involves conscious and unconscious processes

» 9. There are two approaches to memory; spatial and rote
* 10. Learning is developmental

« 11. Learning can be inhibited or reinforced

+ 12. Each brain is unique

Figure 2.Tenets of brain-based learning. (Adapted from Caine & Caine, 1990)

Second, “Learning engages the entire physiology” (Caine & Caine, 1990, p. 66).
It has been said that learning is no more complicated than breathing and is capable o
being encouraged or retarded, depending on the experiences encountered in school and
life. As a result, teaching to the brain-based learner needs to incorpeegesach as
nutrition, stress management, and other areas that have a direct relationsripeto le
health (Caine & Caine, 1990). Natural development of the body and brain has a great
impact on learning ability.
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The third principle as identified by Caine and Caine (1990) is one of searching for
meaning. The brain constantly seeks to make sense of its natural surroundings. This i
an occurrence that is classified as being “survival-oriented” and doesguaie a large
amount of metabolic resources from the learner. Accordingly, the braarishing
constantly for stimuli that are fresh and unique to the learner surroundings. This
reinforces the posits of Caine and Caine (1990) that people are “meaning-naaicers”
learning never stops, it is only harnessed and focused for maximum effedtiafig
and stability are important for learning to occur, and it is essential that oppestuort
engagement at a novel level be incorporated and the learner is challengedva creati
ways.

The fourth principle of brain-based learning involves the concept that meaning
can be affected through patterning. When the learner is exposed to famigemgttat
are not random, enhanced learning is the result. The brain resists patterns with no
relevance or meaning in relation to the intended learning goal. For learmiogutoand
be retained, the learners must be able to create patterns that make Hegrse not
attempt solely to interpret the patterns that are imposed on them in the formumttiostr
(Caine & Caine, 1990).

The fifth principle of brain-based learning is that, “emotions are akitic
patterning” (Caine & Caine, 1990, p. 67). Brain-based learning involves the tying of
learning to emotions. Events that have had an emotional impact on a person will remain
in his/her memories forever. Events such as the destruction of the World Trade Cent
and the bomb attack on the Alfred P. Murrah Federal building are not likely to be

forgotten by those who lived during the occurrence of those events because of the

51



emotions they instilled. It is important for teachers to understand that stedenihd

will be connected directly to the feelings and attitudes they possess ahdweila
significant impact on future learning (Caine & Caine, 1990). Those studentiteache
encounters that occur during the course of the learning experience need to offdr suppo
in a sincere way on behalf of both the teacher and the student to be effective and
permanent.

The sixth principle of brain-based learning theory involves the concept that the
brain perceives and creates parts and wholes simultaneously (Caine &X28de The
authors posited that most individuals are either left brained or right brainadliagcto
their talent and learning capability. Those individuals who are cledsi8 left-brained
process knowledge in a sequential and logical manner, whereas right-bramedsle
learn best in an environment that is not limited by excessive structure. Kisenha
(2008) noted that routines which are not flexible can be boring and stifling leatiméng
process. However, Caine and Caine (1990) hypothesized that the brain is in fact
interactive between each hemisphere and works conjunctively regardthessabject
matter that is being learned. “The value of the ‘two-brain’ doctrine isttrequires
educators to acknowledge the brain’s separate but simultaneous tendencies fangrganiz
information” (Caine & Caine, 1990, p. 67). From an educational standpoint, this is an
indicator that educators must design and present curriculum that is holistiane fioa
good teaching and learning to occur.

The seventh tenet of brain-based learning theory recounts that, “learning snvolve
both focused attention and peripheral perception” (Caine & Caine, 1990, p. 67).

Teaching and communication is a sensory context that the brain responds to dmairely, t
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is, information directly perceived, as well as, peripheral information eetéastthe
computer (O’Keefe & Nadel, 1979). Because of this, all of the sensory input that is
found in a person’s surroundings can have either a positive or negative effect on his/her
educational experiences and should be considered when instruction occurs (Caine &
Caine, 1990). Moreover, the external stimuli to which the learner is exposeddcan a
should be organized to facilitate learning positively.

Principle eight involves both the conscious and unconscious processes of learning
(Caine & Caine, 1990). Teachers normally identify and prepare leamangage the
brain processes intentionally in a positive way. Research indicates tettdhthe
signals that we peripherally perceive enter the brain without our awarerksggeract at
unconscious levels” (Caine & Caine, 1990, p. 68). Because of this, it was opined by
Caine and Caine (1990) that much of learning, and the effort involved in its development,
may be wasted because of the learners’ inadequate processing offibaerees.
Personal learning styles should be considered by the teacher in the development of
instruction and be adaptable to the different learning style modalities atittent
Additionally, effort should be undertaken to provide learning that can be reorganized in a
way which is best or preferable for the student (Caine & Caine, 1990).

People learn by using two different types of memory — spatial andJatee( &
Caine, 1990). Spatial learning is readily accessible for retention of leamingnstant”
memorization of experiences that the student has. Information that idbe/&olahe
learner in bits and pieces that are not related must be obtained and stored through rote
memorization to be retained and eventually transferred to spatial memarg ga

Caine, 1990). Preparation of educational experiences for the learner newdsgorate
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aspects of their personal experiences to facilitate the transtarofig more effectively.
This concept leads to the tenth principle of Caine’s and Caine’s (1990) brain-based
learning theory.

The embedding of information into natural spatial memory allows for a more
effective understanding of the facts and skills that are a part of the leprocess
(Caine & Caine, 1990). This concept, in effect, enhances learning and may hmesthe m
important tenet of brain-based learning. Examples teachers can use that aeslobtai
from real-life situations are more valuable to the learner than ordinamydtish, which
maybe more abstract or “unconnected.” The incorporation of scientific ahemetical
concepts can be understood better when the learner is exposed to a variety efesperi
that contrast with and support the lectures and analysis of subjects conveyed through
more traditional or usual teaching processes (Caine & Caine, 1990).

Additionally, learning can be either inhibited or reinforced depending on whether
a supportive or threatened environment exists for the learner (Caine & Caine, 1990).
Optimal facilitation of learning is experienced when the student is celtieproperly.
However, when the student feels threatened or is pressured as result of his/her
educational experience, the brain has a natural tendency to “down-shift,’aamddas
retarded (1990). For instruction to be effective, the instructor must provide content in a
environment that challenges the learner cognitively, yet is not peccas intimidating
by the student (Caine & Caine, 1990).

Finally, it should be remembered that each brain is unique. Learners are equipped
with identical systems that encompass the brain. However, the integratioh téfbot

and right hemispheres as well as the “wiring of the processes” isediffdepending on
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the individual learner. Different modalities of learning should be considered during the
design of curriculum and learning experiences in order to take advantage and support the
development of valuable, permanent learning (Caine & Caine, 1990).

Through analysis of these tenets of brain-based learning, it is evident that the
primary goal should be that educators as well as learners move away frandaptof
memorization and embrace “meaningful” learning (Caine & Caine, 1990). Tlee thre
interactive elements of brain-based learning, including the concepts)@ddealkertness,
immersion, and active processing are essential for learning to occne & &laine,

1989). Accordingly, “designed overlap” among curricular areas in eduacsttould be
the goal. Meaningful integration of science concepts as well as matb@mati
curriculums along with history and reading hold the potential to creating cortnesufi
practice essential to enhanced learning (Caine & Caine, 1990).

To incorporate the learning styles of those students who learn best according t
the framework of brain-based learning, a major shift in the way tesaedacate, develop
formative and summative assessments, and organize classrooms for students should be
considered to provide a stable but generative learning experience for st{Cne &

Caine, 1990).

It is not readily identifiable as to how this process is effective (Chipongo07),
but the connection of real-life examples such as in the context of agriculturalieduca
could provide meaning to the student, which clarifies and supports his/her learning
(Newcomb, McCracken, Warmbrod, & Whittington, 2004). According to Balschweid,
Thompson, and Cole (2000), “the integration of science into the agriculture curricula is a

more effective way to teach science” (p. 37). Moreover, taking advantageilaf sim
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points of connection of scientific principles in agricultural education subjet¢ma
would appear to reinforce the underpinnings of brain-based learning theory.
The conceptual/theoretical framework for this section is identified as a
combination of the constructivism and brain-based learning theories. The cowvistructi
theory relates that the brain must make connections between knowledge iaccansit
practical application in such a way that learning becomes promisingetRdr, 2006).
The effective construction of information, combined with the guiding tenets iof bra
based learning, can only occur if learning is meaningful and relevant tathern¢Caine
& Caine, 1989). With regard to these theories, in order for curricular integration to have
a positive effect on student learning, the brain must be engaged and students mast be abl

to transfer knowledge from one setting to another.

Summary

This study seeks to determine if a science-enhanced curriculum (i.e.,TJAER
delivered in a secondary level animal science or horticulture coursegnificantly
improve students’ understanding of selected scientific principles when compared to
students who were instructed using a traditional animal science or hargcult
curriculum. The curriculum that was used is a web-based curriculum designedge eng
students through PowerPdintresentations of the lessons correlated to E-Units, which
are passages of texts designed to reinforce the curricular presentatidassbins are
aligned with current course benchmarks and Priority Academic Student SkiS{PA

standards specific to Oklahoma.
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The review of literature in this research identified the importance of a
contextually-based learning environment as is provided in various agricutiucaten
programs. This type of hands-on experience is suited for a science-enhancdtliedric
curriculum ideally. By providing a blending of an agricultural curriculurth\scientific
principles, students benefit by experiencing the relationship between the tectsubj
areas firsthand. The repodnderstanding Agriculture: New Directions for Education
(1988),stated that, “teachers should be encouraged to modify lesson plans to incorporate
materials about scientific, economic, and public health aspects of agecattdrelated
topics in accordance with school policy” (NRC, 1988, p. 11). In order to obtain a better
understanding of science concepts needed by students, the instruction of scida@ninsi
agricultural curriculum will convey those science principles inside theexbat
agriculture more effectively (NRC, 1988). Those students who may otherwsaée
disinterested in the learning of science through a traditional means (BeidcB@02)
may benefit from the scientific principles that they learn through agrialikducation as

a result of the integration of the classroom and laboratory contextual experience
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CHAPTER Il

METHODOLOGY

Introduction

The purpose of this study was to determine if a science-enhanced curricalum
CAERT) taught in a secondary level animal science or horticulture coordd w
significantly improve students’ understanding of selected scientific ptescivhen
compared to students who were instructed using a traditional curriculum. A sgcondar
purpose was to determine the effect that the science-enhanced CAEiRTIwrivould
have on students’ agricultural knowledge when compared to students who were
instructed using a traditional curriculum.

The following research questions guided this study.

Research Questions

1. What were the personal characteristics (i.e., gender, age, gragigoelasn,
Biology | End of Instruction score, race/ethnicity and number of agricultural
education courses taken) of students enrolled in selected animal science or

horticulture courses in Oklahoma during spring semester 20107
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. What were the personal characteristics (i.e., age, gender, race/ethemmis/pf/
teaching experience, certification areas and highest degree held) wétmrstr

who taught selected animal science or horticulture courses in Oklahoma during
the spring semester 20107

. What was the effect of a science-enhanced curriculum (produced by the Cente
for Agricultural and Environmental Research and Training [CAERT]) on
students’ science achievement, as determined by a science proficiency
examination?

. What effect did the science-enhanced CAERT curriculum, designed for animal
science or horticulture courses have on students’ agricultural technital ski
competence, as determined by state competency examinations for anint scie
and horticulture?

. What were selected perceptions of instructors who used the science-enhanced
CAERT curriculum to teach selected animal science or horticulture courses

during spring semester 2010?

Null Hypotheses

Hol: The science achievement of students who received the science-enhanced CAERT

curriculum in animal science or horticulture will not differ significantlg (ip < .05)

from those students who were taught the traditional animal science or horicultur

curriculum, as measured by the TerraNas@ience achievement examination;:(H

Hitreatment groug: H2comparison group

Ho.2: The agricultural technical competence of students who received the science-
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enhanced CAERT curriculum in animal science or horticulture will not differ
significantly (i.e.p < .05) from those students who received a traditional animal science
or horticulture curriculum, as measured by a technical competency testial acience

or horticulture (H: 1 treatment grous: 12 comparison grogp

The assumption was made that students who were engaged in the contebtualize
science-enhanced CAERT curriculum (i.e., animal science and hortuitauld be
exposed to science concepts and principles at a higher level than students who were
instructed in the same courses using a traditional curriculum. It s@asdumed that
the students’ technical competency in agriculture, per animal scarthorticulture
courses, would remain at the same level in both the treatment and the comparisan groups
Further, it was assumed that both groups (treatment and comparison) weresatjuival
regarding science achievement. To determine equivalency, student peidermas
compared on the Oklahoma Department of Education’s End of Instruction (EOI)
examination in science.

Student science achievement was measured through a science examination
provided by the National Research Center for Career and Technical Education
(NRCCTE). The Oklahoma Department of Career and Technology Education’s online
Agricultural Education competency-testing program was used to measteats’

technical competency in the areas of animal science or horticulture.
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Institutional Review Board

Federal regulations require that the university’s research complianck boa
approve any research conducted which involves human subjects. To meet those
requirements, the researcher submitted a complete Institutional Revaad @BRB)
application to the Oklahoma State University’s Office of University Reseand IRB
complete with all of the documentation required for review of the research ptdmos
compliance. It was determined that all of the requirements for the safe andéhum
treatment of human subjects were met, and approval was granted for the stuadyd{(@ppe

G).

Population

The population for this study consisted of students whose secondary agricultural
education instructors held a science credential in Oklahoma during the 2008-2009 school
year. The purposeful sample consisted of 10 treatment group students whoss teache
were selected by Agricultural Education Division staff of the ODCTE tdhesscience-
enhanced CAERT curriculum developed for the instruction of animal science and
horticulture courses during the 2009-2010 school year. In addition, students of 10
different instructors formed a purposeful comparison group. These teacherdaso he
science credential and were selected according to specific dgrhmggata obtained
from the 2008-2009 Computerized Enroliment System for Instructors (CESI) rdhert.
CESIl report is used by the ODCTE, Information Management Division to tedtcted
characteristics information of Oklahoma secondary agricultural edagatbgrams and

their students. Therefore, schools that “matched” the treatment groupdraseview of
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established criteria were selected to provide an appropriate countdrigotyafor the
comparison of results.

The criteria used in this study were established and recommended batithreaN
Research Center for Career and Technical Education (NRCCTE), who also provided
partial funding for the study. The criteria considered for selection of theertacitial
group included the following. Agricultural education instructors that held an instruct
al certification in science at the time of the study, as well as acageniccmance index
(API) scores and socioeconomic status (SES). As such, all stuNents/Q), whose 20
teachers were selected to participate in the study, were admithiatgreultural
competency examinations. However, random sampling was used to test stuilemts’ s
competence. The instructors’ classrooms served as the study’s “unit$ysfdriar

purposes of comparison.

Design of the Study

The design of the study wag post factpcausal comparative because no random
assignment of the treatment group occurred (Ary, Jacobs & Razavieh, 2002). The
treatment group was “pre-determined” through selection of instructd@OITE staff,
i.e., agricultural education teachers who received access to the CAERGloonr The
curriculum was designed to explicate and reinforce scientific prindipteagh the
instruction of select agricultural education courses, including modules suppprted b
downloadable lesson plans, aligned learning standards, summary reports, PowerPoint®
files, and E-Units (K. Murray, personal communication, October 1, 2009). E-Units are

online student text resources that are designed to reinforce the lesson plares ahadrt
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of the CAERT science-enhanced curriculum (D. Pentony, personal communication,
December 6, 2010).

The CAERT curriculum was selected for use because it was developed according
to standards for agricultural education in Oklahoma, was acceptablediocescredit for
college entrance purposes, and consisted of an online delivery method. As a result of the
state alignment, the animal science curriculum included 28 units with 160 irestalcti
lessons, and the horticulture curriculum included 29 units with 148 lessons (CAERT,
2010). The unique purpose of CAERT is that it is a science-enhanced curriculum not
otherwise offered by curriculum providers for use in Oklahoma (K. Murray, pérsona

communication, October 1, 2009).

Measures of Student Achievement

To determine the effect that a science-enhanced curriculum (produced by the
Center for Agricultural and Environmental Research and Training [CAERT]) had on
students’ science achievement, a science proficiency examinationedasTuse
TerraNovd Form G assessment series examination, designed and developed by
CTB/McGraw-Hill, (a subsidiary of The McGraw-Hill Companies,)in@s the
examination used in this study.

The examination consists of normed sections that are designed to test student
competencies in reading, language, mathematics, social studies, and @¢tente
Book, 2008). “A normed section is a subsetefraNova Third Editiorfor which scores
from a nationally representative norm group are available” (Norms Book, 2008, p. 1).

The normed section for science consists of 40 multiple choice questions designed to

63



assess student competencies in science. Students were provided with fqale multi
choice answers for each question in order to determine the correct answer.

To measure the effect that the science-enhanced CAERT curriculum had on
students’ agricultural knowledge, the ODCTE'’s online agricultural education
competency-testing program was used. Students in Oklahoma have the opportunity to
complete a competency examination in their particular CTE curriculun{@E@TE,
2010d). Those who complete the examination with a score of 70% or better (i.e.,
proficient) receive a competency certificate and are recognized on sthgeCklahoma
FFA Convention. Specifically, the agricultural competency examinatidesgned to
serve as a guide for the improvement of instruction of the curriculum bgdtragtor,
and to identify student mastery of competencies and skill objectives needed for
employment in industry. As such, this examination could serve as a potentiafform
accountability for course credit (2010d). To achieve this study’s purpose, emtypet
examinations in the areas of animal science and horticulture were usedsétdwa
agricultural competency tests are online and not cost prohibitive, teachiers we
encouraged to test all students in the stidly 600) in their respective course (i.e.,
animal science or horticulture).

School district testing liaisons arranged for and proctored the examinalibas
agricultural competency examinations are aligned with Oklahomastkitlards that
address a wide range of precise areas specific to curriculum in agatelducation.
Business and industry representatives in Oklahoma coupled with agriculturabeslucat
and university faculty evaluate the skills, knowledge, and competencies neethexl for

determination of successful proficiency of the agricultural subjedemaind develop
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guestions accordingly. These competency examinations were conductedat ohéhe
2010 spring semester (~ late April). The examination scores needed to dethanine t
level of students’ agricultural technical competency were obtained thtbeddDCTE’s

assessment specialist who facilitates the examination procedure.

Treatment

The treatment tested in this study was a pre-packaged curriculeiracblfy
Center for Agricultural and Environmental Research and Training (CAERT), inihgo
instruction of animal science and horticulture in Oklahoma. The curriculum was
designed to explicate and reinforce scientific principles through the itistrat select
agricultural education courses, including modules supported by downloadable lesson
plans, aligned learning standards, summary reports, PowerPoint® files, andsEKUnit
Murray, personal communication, October 1, 2009). The treatment group teachers were
provided access to the CAERT curriculum via passwords and user names in summer
2009. These teachers were instructed by ODCTE state staff members to farndiae
with the modules pertaining to animal science and horticulture prior to theniegyof
the fall semester. Additionally, this group of teachers was brought onto the ODCTE
campus for a one-half day training seminar during September 2009 for an ovedrtiewy
curriculum (i.e., the functions of the curriculum and how to use its teaching resource

For the purpose of testing this study’s intervention (i.e., CAERT curriculum), a
purposeful comparison group was selected from the same list of agriculturdi@duca

teachers who had achieved science certification in OklahNmad(). This group was
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instructed to teach their courses (i.e., animal science or horticultureyaaltays had
in the past.

The assumption was made that students’ technical competency in agriculture, per
animal science or horticulture courses, would remain at the samenéath the
treatment and comparison groups after the treatment was administemtider, it was
assumed that both of these groups (treatment and comparison) were equivalent. To
determine equivalency of the treatment and comparison groups, student perfosasnce
compared on the Oklahoma Department of Education’s End of Instruction (EOI)
examination in science. In addition, school district's academic performashee and
accountability data (API), and the schools’ percentage of low income clieateézly
the free and reduced lunch program (SES) were compared.

The Oklahoma Department of Education’s EOl examination in science is& pa
a larger statewide testing program known as the Oklahoma School TestirgnfProg
(OSTP) (Oklahoma State Department of Education, 2010a). Students completieg an ar
of instruction are expected to pass the corresponding standardized assessment. EOI
examinations are designed to assess a students’ level of competeney teltite
Priority Academic Student Skills (PASS), which are Oklahoma-based cordedaeds
(Oklahoma State Department of Education, 2010b).

Evaluation of student competency level in Biology involved the use of core
curriculum test scores for Biology in Oklahoma. These core curriculum testtients
in the state are categorized in accordance with student ability leesiadished by local
school administration and admission, review, and dismissal (ARD) meetings. The two

types of core curriculum tests utilized in relation to science are knovine &dlogy |
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End of Instruction test(s), which are administered to the general school populadion, a
the Oklahoma Modified Alternate Assessment Program (OMAAP), which are
administered to those students qualifying as a result of local administr&®idbn A
meetings.

Four performance levels exist to classify student achievement arslfatlowas.
For the regular test administration (i.e., EOI), performance levels\adedlinto
“advanced” (755 — 999), “satisfactory” (691 — 774), “limited knowledge” (627 — 690),
and “unsatisfactory” (440 — 626). The alternate test administration (OMAARYided
into four performance levels. They consist of “advanced” (265 — 350), “satisfactory
(250 — 264), “limited knowledge” (233 — 249), and “unsatisfactory” (100 — 232)
(Oklahoma State Department of Education, 2010). EOI categorical scoresodedeas
1 = “unsatisfactory”, 2 = “limited knowledge”, 3 = “satisfactory”, and 4 = “adealidor

comparison purposes between the regular and alternate test administrations.

The Academic Performance Index (API) for Oklahoma was developed based on
the need to compare school performance to meet requirements establisheahoyr@kl
law, as well as legislation pursuant to Public Law 107-110, commonly referretNto as
Child Left Behind (Oklahoma State Department of Education, 2010c). API scoges ra
from 0 to 1500, with the most recent reported state average being 1279 (2010c).
Components of a school’'s API include EOI scores, Academic Excellence sisratehy
students’ participation on the ACT college entrance examination, remedidéerica
college students in reading and mathematics, and school completion, as determined by

student attendance coupled with graduation and dropout rates (2010c). To ensure

67



equivalency of the treatment and comparison groups, schools were compared orsthe basi
of EOI scores, API, and socioeconomic status (SES).

When comparing these variables for equivalency, the treatment group &&l a
group mean score of 2.63Q= 1.12). The mean score for the comparison group was
2.88 SD=.93). The treatment group had an API group mean score of 138N60 (
57.42); the mean score for the comparison group was 129586 [4.40). The
treatment group had a SES group mean score of 4835 (3.94). The comparison
group had a mean score of 43.5®E 9.40) for SES (Table 1).

An independent samplégest was used to compare the treatment and comparison
group participants on the EOI, API, and SES variables. However, it was reVedlad t
statistically significant difference in API scores existed betwie two group(=
.045) at ara priori alpha level of .05. Therefore, the reader is cautioned on making
generalizations beyond the sample examined in the study.

Table 1

Treatment and Comparison Group Equivalency According to EOI, API, and Socio-
Economic Status

Groups Min. & Max. M SD t-value p-value
EOP 1-4 2.67 1.12 -.561 579
EOP 2.88 .93

AP 0 - 1500 1387.00 57.42  2.290 .045
AP[° 1295.86 74.40

SES 0 - 100% 44.85 13.94 197 .848
SES 43.53 9.40

&= Treatment
b= Comparison
p <.05
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The EOI examination also served as the “pre-test” for the estabhsloihequivalence of
groups. The study’s intervention continued throughout the 2009-2010 academic school
year. The student performance measure consisted of the Terfaldimrece achievement
examination provided by the NRCCTE. The agricultural education subject area
competency tests were administered at the end of the spring 2010 seonéstermine

the effects of the CAERT curriculum on student achievement in agricultiaelneg

animal science or horticulture, as appropriate per the course for which studeat
enrolled.

The NRCCTE agreed to provide science examinations and their scoring for 80
students in the study (i.e., four to five students per classroom). As such, 80sstuele
selected randomly to ensure a strong power analysis and effect sizedtudyél.

Stone, personal communication, December 3, 2009). Power is typically determined by
sample size (Keppel, 1991) and is defined as, “the probability of correetyingj a

false null hypothesis” (Shavelson, 1996, p. 314). Therefore, one means to increase power
is to increase sample size. As power increases, so does the magnitude ofther effe

effect size (Shavelson). “Effect size is the discrepancy between theypathesis and

the alternative hypothesis of interest” (Shavelson, 1996, p. 317).

An online calculator was used to estimate the appropriate sample sizd feezede
this study (Soper, 2010). It was found while using three covariates for praditiat 76
participants were needed to accommodate an alpha level of .05, with an anticigatied eff
size of .15, and a desired power level of .80. For practical testing purposes,Bériteat
and comparison students were randomly chosen from the 20 classrooms involved in the

study to participate in taking the science examination. This allowed tlagaleseto
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randomly select four to five students per classroom to achieve the appropriple Siam

for the study.

Fidelity of the Treatment

Measures were instituted to ensure a reliable assessment of fidelitg &iudy.
During the research period (i.e., spring 2010 semester), both treatmeonaparison
group instructors were requested to complete a weekly measure of fidelighhan
online weekly report (Appendix D) protocol. Specifically, teachers agked to
identify the courses, units of instruction, instructional topics, types of cumicsiburces,
and types of instructional techniques used to teach the curriculum. Remindis e-m
were automatically sent to teachers each Monday as a means forrglieete data.
The instrument recommended by NRCCTE, was adopted from previous research (Parr

2004), which collected similar fidelity of treatment information.

Data Analysis

In the development stage of this research study, research questions wereddenti
to guide the direction of the study. Per the development of these research gueéstions
was determined that characteristics of the teachers and those studentsreviovolved
in the study were essential to analysis of the data obtained from thetposttes
administration. To summarize trends and tendencies relating to the personal
characteristics data, descriptive statistics, i.e. mean, median, modenéycued
percentages, were utilized to analyze selected teacher and student pexsonal a

educational characteristics. To achieve research objectives one andtwptoe
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statistics were employed to analyze selected characteasticaere summarized and
calculated according to the results obtained. Creswell (2008) identified Hoaiptiee
statistics help to provide an insight on research data through understanding how much
variance may exist in collected data and allowing for some insight into ltaw da
compares with other groups.

Teachers selected for the study were asked to identify chasticterelated to
gender, age, teaching experience, race/ethnicity, educational degree hehlzapen,
and whether or not they held a traditional or alternative teacher cetificé&tudents
selected for the study were asked to identify characteristics pegamgender, age,
grade classification, race/ethnicity, EOI score, and the number ofiigrad education
classes for which they had been or were enrolled.

Research question three sought to determine the effect that a scienoeednha
curriculum produced by CAERT would have on students’ science achievement, as
determined by a TerraNovVacience proficiency examination. Additionally, research
guestion five sought to determine if a relationship existed between agatul
competencies demonstrated at the end of instruction and the treatment. 8atthres
guestions were satisfied as follows. A comparison of the medest] was used to
determine the relationship. Specifically, the following formula wagleyed to analyze
these data in this study.

| X1—X3
s1%_s2?

np np

To assess both research questions three and four, an independent istesples

was used. Ary, Jacobs, and Razavieh (2002) identified tHasafor independent
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samples serves as an ideal statistical procedure for determiniaticstify significant
differences between groups. The usetest statistics to compare means was outlined
according to Popham and Sirotnik (1973). They stated that,t*td®t is used to
determine just how great the difference between two means must be for it to lek judge
significant, that is, a significant departure from differences, which rhigleixpected by
chance alone” (p. 124).

To determine practical significance of the findings, effect size alaslated
according to Cohen'd to determine to what extent the treatment may possibly have had
an effect, if any, on the post-treatment measures of the study (i.€ertd&lova 3
science-enhanced examination and agricultural competency examinalibes)ffect
size was calculated according to Cohen (1988), i.e., effect size is cadcaiat
compared to three benchmark standards, including a “small” effectdsiz0), a
“medium” effect sized = .50), and a “large” effect sizd € .80).

Research by Thompson (2002) indicated that adherence to this standard may be
too stringent and that the effect itself is determined by what has beerdstkdre
example, large effect sizes can be considered trivial when applied to outcothaes tha
trivial (Trusty, Thompson, & Petrocelli, 2004). In regard to this proposition, the
benchmark standards as identified by Cohen to interpret effect size fstuithys(as
calculated by Cohen’s formula) were expanded and compared to the folloanagust

proffered by Thalheimer and Cook (2002) (Table 2).
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Table 2

Relative Size of Cohen’s d According to Thalheimer and Cook (2002)

Effect Size Classification Relative Size
Negligible Effect >=-0.15and < .15
Small Effect >=.15and < .40
Medium Effect >=.40and<.75
Large Effect >=.75and <1.10
Very Large Effect >=1.10and <1.45
Huge Effect >1.45

Using Thalheimer and Cook (2002), the relative size of a “negligible” effest m
be greater than or equal to — 0.15 and less than .15. To be classified as having had a
“small” effect, the relative size must be greater than or equal to .15 out ). A
“medium” effect classification must be greater than or equal to .40 but less &
relative size. Those effect sizes that are considered to be “large” mas helative size
of greater than or equal to .75 but less than 1.10. To have an effect size classified as
“very large,” the relative size must be greater than or equal to 1.10 but leds4ba
Finally, in order to have an effect size considered to be “huge,” theveetatie must be
greater than 1.45. For statistical analysis of research questions one through five
Predictive Analytics SoftWare (PASW) 18r@iMicrosoft Excel 200Were used

Research question five sought to determine the perceptions of those instructors
involved in the treatment group to better evaluate their perceived value of ERTCA
curriculum. As such, the instructors were asked to provide responses to twelve open-
ended questions (Appendix E) designed to determine their opinion on the value,
advantages, and disadvantages of the curriculum. Additionally, they weredquer
regarding their perception of the level of rigor the curriculum held and hgaged the
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students were during instruction. The responses to this qualitative question were
analyzed according to themes to provide triangulation of the data. Thenges wer

identified as a result of an in-depth analysis of the line-by-line datatian to key

statements and recurring words or narrative phrases (Patton, 2002). Accordut@to G

and Lincoln (1994), “human behavior, unlike that of physical objects, cannot be
understood without reference to the meanings and purposes attached by human actors to
their activities. Qualitative data, it is asserted, can provide rich insighhhuman

behavior” (p. 106).
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CHAPTER IV

FINDINGS

Introduction

The purpose of this study was to determine if a science-enhanced curricalum
CAERT) taught in a secondary level animal science or horticulture coordd w
significantly improve students’ understanding of selected scientific plagiwhen
compared to students who were instructed using a traditional curriculum. A sgcondar
purpose was to determine the effect that the science-enhanced CAERTIwwr would
have on students’ agricultural knowledge when compared to students who were
instructed using a traditional curriculum. The following research questionsighide

study.

Research Questions

1. What were the personal characteristics (i.e., gender, age, gragigoelaisn,
Biology | End of Instruction score, race/ethnicity and number of agricultura
education courses taken) of students enrolled in selected animal science or
horticulture courses in Oklahoma during spring semester 20107

2. What were the personal characteristics (i.e., age, gender, race/etlyeiartsy of

teaching experience, certification areas and highest degree heldywdtmrst
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who taught selected animal science or horticulture courses in Oklahoimg dur
the spring semester 20107

3. What was the effect of a science-enhanced curriculum (produced by tlee Cent
for Agricultural and Environmental Research and Training [CAERT]) on
students’ science achievement, as determined by a science proficiency
examination?

4. What effect did the science-enhanced CAERT curriculum, designed forlanima
science or horticulture courses, have on students’ agricultural technltal ski
competence, as determined by state competency examinations for anemee sci
and horticulture?

5. What were selected perceptions of instructors who used the science-enhanced
CAERT curriculum to teach selected animal science or horticultureesours

during spring semester 2010?

Null Hypotheses
Hol: The science achievement of students who received the science-enhanced CAERT
curriculum in animal science or horticulture will not differ significgrgtle.,p < .05)
from those students who were taught the traditional animal science oulioréc
curriculum, as measured by the TerraNs@ience achievement examination;:(H
Hitreatment group: H2comparison groub
Ho.2: The agricultural technical competence of students who received the science-
enhanced CAERT curriculum in animal science or horticulture will not differ

significantly (i.e.p < .05) from those students who received a traditional animal science
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or horticulture curriculum, as measured by a technical competency testial acience

or horticulture (H: 1 treatment grous: 12 comparison grogp

The above mentioned research questions and null hypotheses serve as the basis
for presenting the findings and results derived from this study. Each of thectese

guestions and null hypotheses will be addressed per a dedicated section in this chapter

General Description of Study’s Participants

Oklahoma agricultural educators and their students from 15 secondary
agricultural education programs in the state of Oklahoma served as thesstdjduts
study and provided the data described in the findings section. Mortality ca@htinue
throughout the study and affected the final sample size. Mortality is “a pbtén¢at to
internal validity in an experiment when individuals drop out during the experiment for
any number of reasons” (e.g., time, interest, money, friends, or parents who do not want
them to participate) (Creswell, 2008, p. 642). The following population sizes that are
found in table 3 reflect the pre-treatment and post-treatment populationsHafeéhe
assessment measures utilized in the study (Table 3). The pre-treateasotre which
included the end of instruction (EOI) examination had nine reported scores ficentst
representing the treatment group and 25 reported scores from students reprdsenting
comparison group. Originally, there were 10 schools participating from each group
(Table 3). The post-treatment measures included the Terrabicieace examination,
with 29 treatment students and 40 comparison students participating (Table BpseOf t

who took the agriculture competency examination in animal science, 13 treatmdetvt
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comparison students participated. Of those participants taking the horticulture
competency examination, 47 belonged to the treatment group, while 75 participants

represented the comparison group (Table 3).

Table 3

Pre -Treatment — Post-Treatment Mortality Rate of the Science-Enhanced
Curriculum Design Study

Pre- Treatment Post-Treatment
EOQI TerraNova Animal Science Horticulture

Treatment

Teachers n(= 10) h=4) - -

Students 9 29 13 47
Comparison

Teachers n(= 10) h="7) - -

Students 25 40 44 75

Fidelity of the Treatment
Measures were instituted to ensure a reliable assessment of fidelitg &iudy.
During the research period (i.e., spring 2010 semester), both treatment andsmmpar
group instructors were requested to complete a weekly measure of fidelghhan
online weekly report (Appendix D) protocol. Specifically, teachers wéweda®
identify the courses, units of instruction, instructional topics, types of curricsuinces,
and types of instructional techniques used to teach the curriculum.

Of the treatment instructors who responded, two taught animal science, and one
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taught horticulture. Three out of four identified that they were teachinfgiaditional”
instructional day ranging from 50 to 55 minutes, and one identified that he/she taught on

an 85 minute block schedule (Table 4).

Table 4

Treatment and Control Group Curriculum and Instructional Demographics (n = 14)

Treatment Course Taught Instruction
School ANSI HORT Minutes Type
Charles Page 1 55 Regular
Durant 50 Regular
*  Kingfisher

Lexington 1 85 Block
*  Mooreland

Mustang 1 55 Regular

Control

Cushing 1 45 Regular
*  Comanche

Edmond 1 1 45 Regular

Fletcher 1 50 Regular

Harrah 1 1 85 Block

Jay 1 45 Regular
*  MclLoud

Waukomis 1 1 45 Regular

*  No Weekly Report Submission

Of the comparison instructors who responded, four taught animal science, and
five taught horticulture (Table 4). Five out of six identified that they wesehing in a
“traditional” instructional day ranging from 45 to 50 minutes, and one iderdifygishe
taught on an 85 minute block schedule (Table 4).

The instructors participating in the study were asked what types of instialc
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planning resources they used during the preparation of their instruction. Theetreat
group instructors who responded identified three instances of using the CAERT lesson

plans (Table 5).

Table 5

Treatment Group Instructional Planning Resour@es 6)

Charles Page
Durant
Kingfisher
Lexington
Mooreland
Mustang

School

CAERT Lesson Plans 2 1
CAERT Print/Electronic teacher resources 1
CAERT PowerPoint® Files 1
CAERT Instructional E-Units 2 3
CAERT Course Benchmark aligned questions 1
CIMC Lesson Plans

CIMC Print/Electronic teacher resources

CIMC PowerPoint® files

CIMC Video resources

CIMC aligned question resources

CEV Lesson Plans

CEV Print/Electronic teacher resources

CEV PowerPoint® files

CEV Video resources

CEV aligned question resources

Thompson Delmar Publishing

Interstate Publishers

Pearson Prentice Hall

Other 2 1
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Only one instructor self-reported use of the CAERT print/electronic teaet@unces, as
well as the use of the CAERT PowerPoint® files. Five separate instahase of the
instructional E-Units occurred, with one instructor using the CAERT Course Bankchm
aligned questions. Additionally, there were three instances of the use of otiedwor
resources by those treatment group instructors responding to the fidelitgtofens
report (Table 5).

Of those who self-reported their use of instructional planning resourceshfeom t
comparison group, two identified that they had used the CAERT lesson plans, while one
reported the use of the print/electronic teacher resources (Table 6). CAERT
PowerPoint® files were used twice by the instructors. CIMC lesson plapused 15
times, and CIMC PowerPoint® files were accessed three times (Tald@@jly, CIMC
video resources were accessed nine times by the comparison group teachers.

The comparison instructors used CEV lesson plans four separate timesg)Table
One instructor used the Print/Electronic teacher resources associdididentEV
curriculum. Four identified that they used the PowerPoint® files provided by &V,
eight used the CEV video resources. Two instructors used the CEV aligned question
resources as a part of their instructional preparation.

Teachers used the Thompson Delmar Publishing instructional materials 81 time
Four identified they used material from Interstate Publishers, andlemtfied they used

other resources as a part of their instructional preparation (Table 6).
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Table 6

Control Group Instructional Planning Resourdes= 8)

Cushint
Comanche
Edmond
Fletcher
Harrah
Jay
McLoud
Waukomis

School

CAERT Lesson Plans 1 1

CAERT Print/Electronic teacher resources 1

CAERT PowerPoint® Files 2

CAERT Instructional E-Units

CAERT Course Benchmark aligned questions

CIMC Lesson Plans 1 9 4 1
CIMC Print/Electronic teacher resources

CIMC PowerPoint® files 3

CIMC Video resources 3 6

CIMC aligned question resources

CEV Lesson Plans 2 1 1

CEV Print/Electronic teacher resources 1

CEV PowerPoint® files 3 1

CEV Video resources 1 2 5

CEV aligned question resources 1 1

Thompson Delmar Publishing 10 11

Interstate Publishers 3 1
Pearson Prentice Hall

Other 1 1

Treatment group instructors used lecture four times as their prefeactdntg
method of choice (Table 7). Two used the lecture with discussion method, threleeused t
guestioning method, and two used the demonstration method. Additionally, two reported

that they used small group discussion /modeling, one used student-led discussion
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/activity, four used discussion, and two used hands-on, experiential learalvig 7).

Table 7

Treatment Group Instructional Practicés= 6)

Charles Page
Durant
Kingfisher
Lexington
Mooreland
Mustang

School

N
=
=

Lecture
Lecture with discussion 2

Teacher questioning 1 1 1
Teacher demonstration

Teacher problem modeling

Small group discussion /modeling

Student led discussion /activity 1

Class discussion 2 1 1
Hands on; experiential activity 2

Independent student work 2

Use of computers, calculators, or other technology 2

Cooperative learning activity 1

Laboratory activity 1

Work sheet work /writing 1 1
Use of text, reading materials

Teacher interaction with individual students

Assessment of student learning

Review of assignments /tests /projects

Assign homework 1
Out of classroom (field exp., shop, greenhouse, etc.) 2 1

Two instructors identified the use of independent student work in their practice;

two used computers, calculators, or other technology; with one choosing to use
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cooperative learning activities (Table 7). Treatment group instructordais@dtory
activities two separate times during the reporting period, with two ingtareeork sheet
work/writing. One instructor identified that they had assigned homewotk thwite
instances of out of classroom activities.

Those comparison group instructors who self-reported their use of instructional
practices documented the following practices. They identified 23 instaneatuwrel 17
lecture with discussion; 16 instances of teacher questioning practices; with 16
documented reports of teacher demonstration and two instances of teacher problem
modeling (Table 8). Three reported they used small group discussion /modetimg; wi
two identifying the use of student led discussion /activity; 12 self-repdréedse of
class discussion; with 10 using hands on; experiential activity (Table 8).

Three instructors identified the use of independent student work in their practice
(Table 8). Three used computers, calculators, or other technology, and five used
cooperative learning activities. Comparison group instructors used laborctivityes
18 separate times during the reporting period, with 15 instances of worksheet
work/writing. Additionally, seven documented their use of text and reading nasia
a part of their practice. Twelve documented instances of teacher intera¢hion wi
individual students. Four instances of some form of assessment of student leaneing w
used by the comparison group, with six choosing to review assignments, tests and
projects with their students (Table 8). None of the comparison group instructors
identified they had assigned homework, with 20 instances of out of classroom activitie

(Table 8).
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Table 8

Comparison Group Instructional Practicés= 8)

School _ 55 é»
3 Sg ¥ 822

Lecture 2 8 7 6

Lecture with discussion 1 2 4 7 2 1

Teacher questioning 3 6 1 5 1

Teacher demonstration 2 5 4 4 1

Teacher problem modeling 2

Small group discussion /modeling 2 1

Student led discussion /activity 1 1

Class discussion 1 3 4 2 1 1

Hands on; experiential activity 2 3 2 1

Independent student work 2 1

Use of computers, calculators, or other technology 2 1

Cooperative learning activity 5

Laboratory activity 2 7 4 4 1

Work sheet work /writing 1 2 1 11

Use of text, reading materials 2 4 1

Teacher interaction with individual students 3 2 1 2 4

Assessment of student learning 2 1 1

Review of assignments / tests / projects 1 4 1

Assign homework

Out of classroom (field exp., shop, greenhouse, 2 5 6 6 1

etc.)
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Selected Student Personal and Educational Characteristics

Research Question One

Research question one sought to determine what the personal chare{easti
gender, age, grade classification, end of instruction score (EOI), numbeicaftacal
science courses taken and race/ethnicity) were of students whemelled in the
targeted Oklahoma animal science or horticulture courses involved inuthye(st= 80).
The students who were involved in the study were asked for their personal cistiescte
information in conjunction with their post test administrations (i.e., scieneceieagon
and agriculture competency examination). A total of 69 students completed the
guestionnaire (treatment= 29; comparison = 40) administered during the post
treatment testing process. The personal characteristics datéiedeadia result of
research question one were analyzed using frequencies and percentag@e8)(Tabl
Treatment group student personal characteristics

The personal characteristics information for treatment group respsndent
consisted of 13 males (45%) and 16 females (55%) (Table 9). Of the students who were
part of the treatment group, it was revealed that none of the students fell gethe a
classification of 14 years. One respondent was 15 (3%), nine respondents were 16
(31%), six (21%) respondents were 17 and 13 (45%) respondents were 18 ygarsrof a
older.

Regarding race/ethnicity of those who responded, 24 respondents (83%) self-
selected their classification as White/Caucasian. None of the studemtedethat they
were either African-American or Asian (Table 9). The Americathian/Alaskan

Native/Pacific Islander race/ethnicity category consistedwf fespondents (14%). One
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respondent returned the personal characteristics questionnaire idemtifgabethnicity
as “other” (3%) (Table 9).
Table 9

Selected Personal Characteristics of Treatment Group Secondary Agricultural
Education Studenis = 29)

Variable f %
Gender
Male 13 44.8
Female 16 55.2
Age
14 0 0.0
15 1 3.4
16 9 31.0
17 6 20.7
18 years or older 13 44.8
Race/Ethnicity
White/Caucasian 24 82.8
African-American 0 0.0
Asian 0 0.0
American Indian/Alaskan Native/Pacific Islander 4 13.8
Other 1 3.4
Grade Classification
8th 0 0.0
9th 0 0.0
10th 11 37.9
11th 4 13.8
12th 14 48.2

In regard to grade level classification, no respondents from the éneiagmoup

represented the eighth or ninth grades (Table 9). Eleven of the respondenta/¢8&%)
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tenth graders, four of the respondents (14%) were eleventh gradersg éindlth4
(48%) were twelfth graders.
Comparison group student personal characteristics

Personal characteristics of the secondary agricultural education temnpgnoup
respondents were analyzed using frequencies and percentages (Tablethg). O
comparison group respondents, 18 (45%) were male and 22 (55%) were femake. It wa
determined that one of the respondents (3%) was 14 years of age, and five of the
respondents (13%) were 15 years of age. Fifteen (38%) respondenfiweras of
age. Eleven (28%) were 17 years of age, and eight (20%) were 18 year® 00 klpe
(Table 10).

As for race/ethnicity, 34 (85%) students classified themselves as
White/Caucasian, five (13%) identified their race/ethnicity asgAimerican
Indian/Alaskan Native/Pacific Islander, and one respondent (3%) selbetaather”
classification (Table 10). None of the respondents identified that they wecarAf
American or Asian.

In regard to grade classification, it was discovered that none of the studeats
eighth graders (Table 10). Rather, the students were distributed eversly e
remaining grade classification levels. Specifically, six respondents) (Efffesented the
ninth grade, 17 of the respondents (43%) were tenth graders, seven (18%) vezrh ele

graders, and 10 (25%) were twelfth graders (Table 10).
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Table 10

Selected Personal Characteristics of Comparison Group Secondary Agricultural

Education Studeni® = 40)

Variable f %
Gender
Male 18 45.0
Female 22 55.0
Age
14 1 2.5
15 12.5
16 15 37.5
17 11 27.5
18 years or older 8 20.0
Race/Ethnicity
White/Caucasian 34 85.0
African-American 0 0.0
Asian 0 0.0
American Indian/Alaskan Native/Pacific Islander 5 12.5
Other 1 2.5
Grade Classification
8th 0 0.0
9th 6 15.0
10th 17 42.5
11th 7 17.5
12th 10 25.0

Selected Personal and Educational Characteristics of the Teachap&ad

Research Question Two

Research question two sought to determine the personal characterestieg@.

gender, race/ethnicity, years of teaching experience, certificaas,ahighest degree
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held) of instructorsN = 20) who taught the targeted Oklahoma animal science or
horticulture courses involved in the study. To answer this question, the use of descriptive
statistical analysis techniques was employed. The teachers involvedindiiavere
asked for their personal characteristics information via a questiomistiiéuted with
their test material packets in late April 2010. A total of 11 teachers couwhphete
guestionnaire (treatment,= 4; comparisom = 7). The personal characteristics data
were analyzed using frequencies and percentages (Tables 11 & 12).

The data describing gender, age, and race/ethnicity for the treagroap
instructors who participated in the study were nominal. The gender makeup of the
responding group consisted of three males (75%) and one female (25%) (Table 11).
Regarding age, no respondents represented the 20 to 29 year old age tlassifirze
respondent (25%) was between 30 and 39 years of age, and three respondents were 50 to

59 years of age.
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Table 11

Gender, Age and Race/Ethnicity of Treatment Group Secondary Agricultural
Education Instructorgn = 4)

Variable f %
Gender
Male 3 75.0
Female 1 25.0
Age
20 to 29 0 0.0
30 to 39 1 25.0
40 to 49 0 0.0
50 to 59 3 75.0
60 or more years of age 0 0.0
Race/Ethnicity
White/Caucasian 4 100.0
African-American 0 0.0
Asian 0 0.0
American Indian/Alaskan Native/Pacific Islander 0 0.0
Other 0 0.0

Further, these study participants in the treatment group were asked tg identif
their personal characteristics regarding degree, certificationdypeyears of teaching
experience. When asked about their highest level of education, two of the respondents
(50%) held either a Bachelor of Science or Bachelor of Arts degreavar(8@%) held a
master’s degree (Table 12). None of the participants who responded identifigyha
had some post graduate work or held a doctoral degree.

In regard to certification type, all four of the respondents (100%) inditiass

they held a traditional teacher license or certification status insteadadfernative form
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of certification. When asked about their years of teaching experiences, iewealed
that one respondent (25%) had 6 to 10 years of teaching experience. The remagring t
respondents (75%) identified that they had 21 years or more of teaching experience

(Table 12).

Table 12

Degree, Certification Status and Teaching Experience of Treatment Group Secondary
Agricultural Education Instructorgn = 4)

Variable f %

Educational Level

BS/BA 2 50.0

Some Post Graduate Work 0 0.0

Master’s 2 50.0

Doctoral degree — Ph.D./Ed.D. 0 0.0
Certification

Traditional 4 100.0

Alternative 0 0.0
Teaching Experience

0Oto5 0 0.0

6 to 10 1 25.0

11to 15 0 0.0

16 to 20 0 0.0

21 or more years 3 75.0

When analyzing the nominal data (i.e., gender, age, and race/ethmicity f
secondary agricultural education comparison group instructors who paettipahe
study, it was revealed that six of the respondents (86%) were male andpmrel ezt

(14%) was female (Table 13). One respondent (14%) was between 30 and 39 years of
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age, one respondent belonged to the 40 to 49 years of age classification (14%), four of the
respondents (57%) indicated the 50 to 59 years old classification, and one teacher

represented the 60 years or older age classification (14%) (Table 13).

Table 13

Gender, Age, and Race/Ethnicity of Comparison Group Secondary Agricultural
Education Instructorgn = 7)

Variable f %
Gender
Male 6 85.7
Female 1 14.3
Age
20 to 29 0 0.0
30 to 39 1 14.3
40 to 49 1 14.3
50 to 59 4 57.1
60 or more years of age 1 14.3
Race/Ethnicity
White/Caucasian 6 85.7
African-American 0 0.0
Asian 0 0.0
American Indian/Alaskan Native/Pacific Islander 1 14.3
Other 0 0.0

When asked the level of education held, four (57%) of the respondents identified
that they held either a Bachelor of Science or Bachelor of Arts degreeof@he
respondents (14%) had obtained some level of “post graduate work” and two (29%) of

the respondents revealed they held a master’'s degree (Table 14). Ingegard t
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certification type, all seven of the respondents (100%) indicated thateltes h

traditional teacher license instead of an alternative certificatienfortyears of teaching
experience, one respondent (14%) had between 6 and 10 years experience asan educa
one respondent (14%) had between 16 and 20 years of teaching experience, and the
remaining five (71%) who responded to the questionnaire had 21 or more years of

teaching experience (Table 14).

Table 14

Degree, Certification Status, and Teaching Experience of Comparison Group
Secondary Agricultural Education Instructqrs= 7)

Variable f %

Educational Level

BS/BA 4 57.1

Some Post Graduate Work 1 14.3

Masters 2 28.6

Doctoral degree — Ph.D. / Ed.D. 0 0.0
Certification

Traditional 7 100.0

Alternative 0 0.0
Teaching Experience

Oto5 0 0.0

6 to 10 1 14.3

11to 15 0 0.0

16 to 20 1 14.3

21 or more years 5 71.4

When the secondary agricultural education teachers were asked to provide

information regarding their area(s) of specialization associatbdakaccalaureate
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degree, it was found that, of the treatment group teachers, one identifiedadizgiem
in animal science (25%). Two teachers held minors in science and phgspes;tively
(50%). One respondent (25%) held a certification in physical science, \pialog) earth
science. Additionally, one of the respondents held physical education (PE&¢atewhf

(25%) (Table 15).

Table 15

Self-Reported Degree-Related Specializations of Treatment Group Secondary
Agricultural Education Instructorgn = 4)

Degree-Related Specializations f %

Baccalaureate Level Specialization

Animal Science 1 25.0
Science (Minor) 1 25.0
Physics (Minor) 1 25.0
Science — Physical, Biology, and Earth Certification 1 25.0
Physical Education 1 25.0
Master’s Level Specialization
Elementary Principal 1 25.0
Counseling 1 25.0
Secondary Administration 2 50.0
Science 1 25.0

In addition to the certifications that were held by the respondents at thedvachel
degree level, it was also revealed that a number held certifications ettihed@duate
level. Specifically, one of the respondents (25%) held an elementary principal

certification, one (25%) held a certification in the area of counseling, twalesvthat
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they held a specialization in secondary administration (50%), and one held Banaste
level science specialization (25.0%) (Table 15).

The comparison group teachers’ degree-related specializationsla@solicited.
Specifically, regarding bachelor of science degree-related spatiatis, one respondent
(14%) held a meats and production certification, one (14%) held an agronomy
specialization with an animal science minor, one respondent (14%) held an animal
science degree, and one respondent (14%) held a minor in chemistry. One respondent
(14%) revealed he/she held a bachelor of arts (BA) in science with a cotioaritra
general, physical, and environmental science, and one respondent held s dagteg

in education (14%) (Table 16).

Table 16

Self-Reported Degree-Related Specializations of Comparison Group Secondary
Agricultural Education Instructorgn = 7)

Degree-Related Specialization f %

Baccalaureate Level Specialization

Meats and Production 1 14.3
Agronomy / Animal Science (Minor) 1 14.3
Animal Science 1 14.3
Chemistry (Minor) 1 14.3
Science — General, Physical, and Environmental 1 14.3

MS Area of Specialization
Education 1 14.3
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Quantitative Science-Enhanced Examination Analysis

Research Question Three

Research question number three sought to determine what effect a science-
enhanced curriculum produced by the Center for Agricultural and Environmental
Research and Training (CAERT) had on students’ science achievement, asneetdry
the TerraNovascience proficiency examination. The first null hypothesis developed to
guide the study was aligned with research question three:
Hol: The science achievement of students who received the science-enhanced CAERT
curriculum in animal science or horticulture will not differ significgrgtle.,p < .05)
from those students who were taught the traditional animal science ouhoréc

curriculum, as measured by the TerraNs@ience achievement examination

(Ho: Matreatment group: H2comparison grouh

Student science achievement was assessed through administration of the
TerraNova Third Edition Form G assessment seri@$e examination consists of
normed sections designed to assess student competency in areas relatinggp readi
language, mathematics, and science. To address research question thrde and nul
hypothesis one, the science portion of the examination was administereteafter t
treatment (i.e., teaching of the CAERT science-enhanced currictduas¥yess and
compare the science achievement of the treatment and comparison group.siDdents
were analyzed and converted to percentages (0 — 100) from raw data (0 — 40) for

purposes of analysis using the following formula:
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Science-Enhanced Examination Raw Score/Total Raw Score X 100=% Score

The treatment group studenké=£ 29) who took the science-enhanced
examination had a group mean score of 55.86 with a standard deviation of 16.55 (Table
17). The comparison group mean scde=(40) was 53.31 with a standard deviation of
16.01. An independent sampte®st comparison of the treatment and comparison
groups did not reveal a statistically significant difference in sciecltiexdement as a
result of the treatmenp & .522) at ara priori alpha level of .05. To ensure the equality
of variances, Levene’s test € .797) for equality of variances was conducted. Further,
the effect size, calculated according to Thalheimer and Cook (2002), resultesinali&

effect @ =.16) (Table 17).

Table 17

Science-Achievement Examination Scores of Treatment and Comparison Groups

TerraNovdExamination Min. & Max. f M SD t-value p-value
Treatment 0-100 29 55.86 16.55 .644 522
Comparison 40 53.31 16.01

p <.05

®Effect size = “Small” (.16 per Cohends Thalheimer & Cook, 2002)

As such, the null hypothesis {i) was accepted, indicating that the science-enhanced
CAERT curriculum did not have a statistically significant effect on studenishce

achievement.

The end of instruction (EOI) examination in Biology | for Oklahoma was used as

the “Pre-Test” for comparison purposes in this study. Reported scores faatimeeint
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group’s (N = 9) EOI examination had a mean score of 2.67 with a standard deviation of

1.12 (Table 18).

Table 18

End of Instruction Examination Scores of Treatment and Comparison Groups

EOI Examination Min. & Max. f M SD t-value p-value
Treatment 1-4 9 267 1.12 -561 579
Comparison 25 2.88 .93

p <.05

The comparison mean scoi¢£ 25) was 2.88 with a standard deviation of .93. An
independent samplégest comparison of the treatment and comparison groups did not
reveal a statistically significant difference in student science keume o = .579) prior

to the treatment at anpriori alpha level of .05. To ensure the equality of variances,

Levene’s test( = .461) for equality of variances was conducted.

Effect of the Science-Enhanced CAERT Curriculum on Students’

Agricultural Technical Competence

Research Question Four

Research question number four sought to determine what effect the science-
enhanced CAERT curriculum designed for animal science or horticulture cowrsles

have on students’ technical skill competence in agriculture, as determinedeby stat
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competency examinations for animal science and horticulture. The second null
hypothesis developed to guide the study was aligned with research question four:

Ho.2: The agricultural technical competence of students who received the science-
enhanced CAERT curriculum in animal science or horticulture will not differ
significantly (i.e.p < .05) from those students who received a traditional animal science
or horticulture curriculum, as measured by a technical competency testial acience

or horticulture (H: W1 treatment grous: 12 comparison grogp

Students’ technical competency in animal science and horticulturasseassed
through use of the ODCTE's online agricultural competency examinationgmala
science and horticulture. To address null hypothesis two, these respective online
examinations were administered to students in both the treatment and compaiipsn gr

after the intervention (i.e., teaching of CAERT curriculum) had occurred.

The treatment groupN(= 47) who took the horticulture competency examination,
had a group mean score of 37.47 with a standard deviation of 6.62 (Table 19). The
comparison groupN = 75) students’ mean score was 31.48 with a standard deviation of

6.55.

Those study participants who completed the animal science competency
examination yielded the following results: The treatment group studertd8) had a
mean score of 40.85 with a standard deviation of 7.05. The comparison group’s mean
score for those studentd € 44) who took the animal science competency examination

was 32.05 with a standard deviation of 7.70 (Table 19).
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An independent samplégest comparison of the treatment and comparison
groups in horticulture revealed a statistically significant differemd¢echnical
competence as a result of the treatmpnrt (000) at ara priori alpha level of .05 (Table

19).

Table 19

Agricultural Competency Examination Scores for Horticulture and Animal Science:
Treatment and Comparison Groups

Competency ExaminationMin. & Max. f M SD t-value p-value*

Horticulture

Treatment 0-55 47 37.47 6.62 4.89 500
Comparison 75 31.48 6.55

Animal Science
Treatment 0-55 13 40.85 7.05 3.69 bo1
Comparison 44 32.05 7.70

*p < .05

Effect size = “Large” (.92 per Coherds Thalheimer & Cook, 2002)
PEffect size = “Very Large” (1.18 per CohemlsThalheimer & Cook, 2002)

The treatment group students performed significantly better on the tdatongaetency
examination for horticulture. To ensure the equality of variances, Levere(g te
.764) for equality of variances was conducted. Further, the effect size, walcula

according to Thalheimer and Cook (2002), indicated a “large” effiect92).

Additionally, it was revealed that a statistically significant défece existed in
technical competence among the two groups regarding the competency exanmnation i
animal sciencep(= .001). The treatment group students performed significantly better
on the technical competency examination for animal science. To ensure thgy efuali

variances, Levene’s test for equality of variances was conducteb(06). Effect size
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for the animal science competency examination was calculated andeddacatery

large” effect | = 1.18). As a result of thtetest comparisons for both the horticulture and
animal science courses, it was determined that a positive effecticailti and

practically, existed regarding the agricultural competency of those studenteeeived
the treatment. As such, the null hypothesigijhvas rejected, indicating that the
science-enhanced CAERT curriculum had a positive and statisticallyicagmiéffect on

students’ technical competency in horticulture and animal science.

Qualitative Data Analysis

Research Question Six

Research question five sought to determine the perceptions of the instructors who
used the science-enhanced CAERT curriculum to teach animal science adtogtic
courses during the study. Responses to the research protocol were submitted
electronically via electronic mail. The teachers’ responses havedhgned according
to themes. The responses to this qualitative question were analyzed accotunge® t
to provide a form of triangulation to support the study’s design (Creswell, 2008).
Themes were identified as a result of an in-depth evaluation of the lineebgdta in
relation to key statements and recurring words (Patton, 2002). Copies of thiewter

and teacher responses are found in appendices E and F.

Theme: Advantages to the CAERT Curriculum’s Design
Instructors were asked what they preferred about the CAERT cumauid its

advantages. Additionally, they were asked how this particular curriculugndesuld
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help them to become a better instructor. Only two teachers responded to thesagjuest
It was agreed that the curriculum offered an advantage to the teagéueling ease of
preparation. Instructor one stated, “I enjoyed that the lessons wpeggut@head of
time, and little work was needed to get ready for the lesson. . . | always hetthisgo
teach when | walked into the classroom.” Instructor two appreciatedrthatfof the
curriculum. Instructor two said, “I like that it was online because studests teethink
that everything comes from the Internet these days. . . makes it more fun fdr them
Additionally, instructor two expressed that, “It [online learning] fiiteir current learning
style.” Moreover, “I like that since it is electronic information indgte&printed,
information updates and new technologies can be updated faster so the students are
getting the newest and latest information.” Instructor one also commaéateshe of the
advantages of the curriculum is it provides “[m]any lessons at an affonoladxe’

When the instructors were asked to describe the science content in relation to
other pre-packaged curriculums that they may have used, instructor twfiedethtat
the curriculum was “. . . similar to other curriculum that | have used; the nifgredice
is how it is delivered.” Instructor one acknowledged the science contenhgsleeper
and more involved than other curriculums used in the past. He/she stated, the curriculum
“. . . would definitely meet many science PASS standards.” Moreover, he/dh€Téa

lessons were complete and contained a wide variety of science-based tioforma

Theme: Student Engagement, Learning, Retention, Appropriateness and Effectiveness
Instructors were queried regarding their students’ level of engajevhen

teaching the CAERT curriculum. The two teachers who responded referhed to t
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difficulty and rigor of the curriculum. Instructor one commented that, “. . . sorie of
material was way over their heads, and they [students] gave up on understanding it.”
Instructor two added that, “The students enjoyed using the curriculum éacéme
powerpoints. Too much information was crammed into each slide . . .,” However, when
referring to the remainder of the curriculum, instructor two commented tfjat, ttie

most part, it challenged my students without presenting concepts that wereitoudt diff

for them to grasp.” Additionally when questioned about the use of the curriculum in
teaching, instructor two indicated that the curriculum was especiallyl @seé tool to

help students identify the parts of the stem. He observed that his students seemed to “
like using this [curriculum] as study guides for quizzes and tests.” The aslmeet of

the curriculum “fits their current learning style [and] . . . the textbook stgeeasy to

read and the students liked it.” When asked how the CAERT curriculum could be
improved, instructor one stated that, “. . . | believe many of the lessons woularieed t

taught at a lower science level for many students to better understand them.”

Theme: Limitations/Barriers to Students Using the CAERT Curriculum
Regarding barriers related to using the CAERT curriculum, instrocer
commented, “. . . the main barrier is the fact that it is online, and when our schod server
are down, it is very frustrating.” Instructor two added, “It would be nideeifstudents
had a way to download the curriculum to take home on a laptop. . . Too few of my
students have Internet at home for their use.” Additionally, instructor twmeoted,
“Many of my students do not have high speed Internet if they have Internet consect

at home.” Per a follow up comment from instructor two, it was identified thatltioair
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school district had passed a bond issue allowing for funds to provide each student at the
high school a portable computer for “each student to take home that has their textbooks

loaded on them.”

Theme: Limitations/Barriers to Instructors Using the CAERT Curriculum

The instructors were asked what they perceived to be barriers assodilateut w
CAERT curriculum. Instructor one expressed that, “Most of our ag teacleenstar
technologically savvy and will have problems accessing the correct sadtitionally,
this instructor stated that, “. . . if we all had adequate training in a compaiéyfwhere
we could actually be shown all the extra things on the program, that would help!”
Moreover, instructor one was concerned that the online format could be cumbersome
potentially for older instructors who might encounter difficulties withgrecess.

Instructor two identified that his students acknowledged that the cumtulu
PowerPoints® could be improved. “l would have students tell me that they could
develop better PowerPoints® than the ones online.” The instructor stated furthier tha
was necessary to offer two to three additional hours of modification for eaaimdbeti
was taught. “That became tiresome so | quit using the PowerPoints®.”

When asked how the curriculum could be improved, instructor two clarified the
need for additional instruction in the use of the curriculum. “I could not figure out how
to use the test banks. The two times that | tried to use the test banks they were
cumbersome and not easy to use [so] | developed my own test.” This apparsnilytwa
an isolated incident, for instructor two added, “I did talk to other teachers, andehey w

having similar problems.”
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CHAPTER V

SUMMARY, CONCLUSIONS, RECOMMENDATIONS,

IMPLICATIONS AND DISCUSSION

Summary

The purpose of this study was to determine if a science-enhanced curricalum
CAERT) taught in a secondary level animal science or horticulture coordd w
significantly improve students’ understanding of selected scientific plegiwhen
compared to students who were instructed using a traditional curriculum. A sgcondar
purpose was to determine the effect that the science-enhanced CAERTIwrivould
have on students’ agricultural knowledge when compared to students who were
instructed using a traditional curriculum.

The assumption was made that students who were engaged in the contebtualize
science-enhanced CAERT curriculum (i.e., animal science and hortguiauld be
exposed to science concepts and principles at a higher level than students who were
instructed in the same courses using a traditional curriculum. It waasdamed that
the students’ technical competency in agriculture, per animal s@@uaiceorticulture
courses, would remain at the same level in both the treatment and the comparisan groups
Further, it was assumed that both groups (treatment and comparison) weresatjuival

regarding science achievement. The following research questions guictadfhe
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Research Questions

1. What were the personal characteristics (i.e., gender, age, gradiecelass,
Biology | End of Instruction score, race/ethnicity and number of agricultura
education courses taken) of students enrolled in selected animal science or
horticulture courses in Oklahoma during spring semester 20107?

2. What were the personal characteristics (i.e., age, gender, race/etlyeiartsy of
teaching experience, certification areas and highest degree heldywdtmrst
who taught selected animal science or horticulture courses in Oklahoimg dur
the spring semester 20107

3. What was the effect of a science-enhanced curriculum (produced by tlee Cent
for Agricultural and Environmental Research and Training [CAERT]) on
students’ science achievement, as determined by a science proficiency
examination?

4. What effect did the science-enhanced CAERT curriculum, designed forlanima
science or horticulture courses, have on students’ agricultural technlkal ski
competence, as determined by state competency examinations for aremee sci
and horticulture?

5. What were selected perceptions of instructors who used the science-enhanced
CAERT curriculum to teach selected animal science or horticultureesours
during spring semester 2010?

Null Hypotheses
Hol: The science achievement of students who received the science-enhanced CAERT
curriculum in animal science or horticulture will not differ significgritle.,p < .05)

from those students who were taught the traditional animal science outioréc
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curriculum, as measured by the TerraNs@ience achievement examination;:(H

HMitreatment groug: H2comparison group

Ho.2: The agricultural technical competence of students who received the science-
enhanced CAERT curriculum in animal science or horticulture will not differ
significantly (i.e.p < .05) from those students who received a traditional animal science
or horticulture curriculum, as measured by a technical competency tagmal science

or horticulture (H: 1 treatment grous: 12 comparison grogp

Population

The population for this study consisted of students whose secondary agricultural
education instructors held a science credential in Oklahoma during the 2008-2009 school
year. The purposeful sample consisted of 10 treatment group students whoss teache
were selected by Agricultural Education Division staff of the ODCTE tohesedience-
enhanced CAERT curriculum developed for the instruction of animal science and
horticulture courses during the 2009-2010 school year. In addition, students of 10
different instructors formed a purposeful comparison group. These teacherdaso he
science credential and were selected according to specific dgghimgdata obtained
from the 2008-2009 Computerized Enroliment System for Instructors (CESI) rdjhert.
CESI report is used by the ODCTE (2010e), Information Management Divisiorndotcol
selected characteristics information of Oklahoma secondary dgradigducation
programs and their students. Therefore, schools that “matched” the treatougnt gr
based on review of established criteria were selected to provide an appropriate

counterfactual group for the comparison of results.
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The criteria used in this study were established and recommended batithreaN
Research Center for Career and Technical Education (NRCCTE), who also provided
partial funding for the study. The criteria considered for selection of theertacitial
group included the following. Agricultural education instructors that held an instruct
al certification in science at the time of the study, as well as acagenficcmance index
(API) scores and socioeconomic status (SES). As such, all stuNents/Q), whose 20
teachers were selected to participate in the study, were admitiatgreultural
competency examinations. However, random sampling was used to test stuilemts’ s
competence. The instructors’ classrooms served as the study’s “unitdysisifor

purposes of comparison.

Design of the Study

The design of the study wag post factpcausal comparative because no random
assignment of the treatment (or intervention) occurred. The treatmeptwgasu'pre-
determined” through selection of instructors, i.e., agricultural education teache
received access to the CAERT curriculum from ODCTE staff. The aluncwas
designed to explicate and reinforce scientific principles through the itistrat select
agricultural education courses, including modules supported by downloadable lesson
plans, aligned learning standards, summary reports, PowerPoint® files, andsEKUnit
Murray, personal communication, October 1, 2009). The CAERT curriculum was
selected for use because it was developed according to standards totuagkic
education in Oklahoma, acceptable for science credit for college emfrarmoses, and

consisted of an online delivery method. As a result of the state’s alignment,rttad ani
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science curriculum included 28 units with 160 instructional lessons, and the horticulture
curriculum included 29 units with 148 lessons (CAERT, 2010). The CAERT curriculum
IS unique because it is a science-enhanced learning resource not otheexexk nff
curriculum providers in Oklahoma (K. Murray, personal communication, October 1,

2009).

Treatment

The treatment tested in this study was a pre-packaged curriculeracblfy the
Center for Agricultural and Environmental Research and Training (CAERT), nihego
instruction of animal science and horticulture. The curriculum was designed iagxpl
and reinforce scientific principles through the instruction of seleatwdgrral education
courses, including modules supported by downloadable lesson plans, aligned learning
standards, summary reports, PowerPoint® files, and E-Units (K. Murray, personal
communication, October 1, 2009). The treatment group teachers were providedaaccess t
the CAERT curriculum via passwords and user names in summer 2009. These teachers
were instructed to become familiar with the modules pertaining to animateaad
horticulture prior to the beginning of the fall semester. Additionally, this group of
teachers was brought onto the ODCTE campus for a one-half day training séuningr
September 2009 for an overview of the curriculum (i.e., the functions of the curriculum

and how to use its teaching resources).
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Measures of Student Achievement

One of the study’s research questions seeks to determine the effect tbate-sc
enhanced curriculum (produced by the Center for Agricultural and Environmental
Research and Training [CAERT]) had on students’ science achievemerntgrasi med
by a science proficiency examination. The examination for use in the sty is t
TerraNov& Form G assessment series examination that was designed and developed by
CTB/McGraw-Hill, which is a subsidiary of The McGraw-Hill Companies.

The examination consists of normed sections that are designed to test student
competencies in reading, language, mathematics, social studies and @¢@nte
Book, 2008). “A normed section is a subsetefraNova Third Editiorfor which scores
from a nationally representative norm group are available” (Norms Book, 2008, p. 1).
The normed section for science consists of 40 multiple choice questions with four answe
choices that are designed to assess student competencies in science.

To measure the effect of the science-enhanced, CAERT curriculum on student
agricultural knowledge, the ODCTE’s online, agricultural education competestoygte
program was used. The examination is aligned with Oklahoma skill standards that
address a wide range of areas specific to curriculum taught in agateitiucation. The
tests have 55 questions for each of the curriculum areas in the study. Business and
industry representatives in Oklahoma, coupled with agricultural educators, evhkiat
skills, knowledge, and competencies needed for successful completion of thé subjec

matter and develop questions accordingly.
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Data Collection

Data collection began in the spring of 2010 with teachers submittingepelfted,
fidelity assessments. During the research period, both treatmerdrapdréson group
instructors were requested to complete a weekly report intended to meadityeofidiee
treatment through an online reporting protocol. Specifically, teachersasieed to
identify the courses, units of instruction, instructional topics, types of teadsagrces,
and types of instructional techniques used to teach the curriculum. At the end of the
treatment, data were collected on students’ science achievement thdouiglstation
of the TerraNovascience examination. Data describing personal characteristicissas
collected from the students and teachers involved in the study at that timé. as wel

The Oklahoma Department of Education’s end of instruction (EOI) examination
in science is a part of a larger statewide testing program known as the@kl&chool
Testing Program (OSTP) (Oklahoma State Department of Education, 2010aytStude
completing an area of instruction are expected to pass the correspondingistaddar
assessment. EOI examinations are designed to assess a students’ tanpketécy
relative to the Priority Academic Student Skills (PASS), which are Oklaramtent
standards (Oklahoma State Department of Education, 2010b). The EOI examination
served as the “pre-test” for the establishment of equivalence of groups imudlyis $he
study’s intervention continued throughout the 2009-2010 academic school year. The
agricultural education subject area competency tests were adminaténedend of the
spring 2010 semester to determine the effects of the CAERT curriculum on student

achievement in agriculture related to either animal science or harteult
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Student performance was assessed using the Terradieace achievement
examination provided by the NRCCTE. The NRCCTE agreed to provide science
examinations and their scoring for 80 students in the study (i.e., four to five stpeents
classroom). As such, 80 students were selected randomly to ensure a strang powe
analysis and effect size for the study (J. Stone, personal communication,dee8em
2009). Power is typically determined by sample size (Keppel, 1991) and is defined as,
“the probability of correctly rejecting a false null hypothesis” (Shawgl 1996, p. 314).
Therefore, one means to increase power is to increase sample size. A\prases,
so does the magnitude of the effect, or effect size (Shavelson). “Effectthiee is
discrepancy between the null hypothesis and the alternative hypothesisasitinte
(Shavelson, 1996, p. 317).

An online calculator was used to estimate the appropriate sample sizd feeede
this study (Soper, 2010). It was found, while using three covariates for pedibat
76 participants were needed to accommodate an alpha level of .05, with an anticipated
effect size of .15, and a desired power level of .80. For practical testing purposes, 80
students were randomly chosen from the 20 classrooms involved in the study to
participate in taking the science examination. This allowed the reseaychedomly
select four to five students per classroom to meet the appropriate sampbe giee f
study.

To measure the effect of the science-enhanced, CAERT curriculum on student
agricultural knowledge, the ODCTE’s online, agricultural education competestoygte
program was used. Students in Oklahoma have the opportunity to complete a

competency examination in their particular curriculum area (ODCTE, 208idjlents
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who complete the examination successfully with a score of 70% or betteerace
competency certificate and are recognized at the Oklahoma State FivAn@ion. The
agricultural competency examination is designed to serve as a guiddractioa of the
curriculum by the instructor, and to identify student mastery of competemec eski#i
objectives needed for employment in the agricultural industry. As such, #msreation
could serve as a potential form of accountability for students’ receipt cfecoradit
(ODCTE, 2010d). To achieve this study’s purpose, competency examinations in the
areas of animal science and horticulture were used. Because the @agiicolnpetency
tests are online and not cost prohibitive, all students in the dtep00) were
encouraged to take the agricultural competency examination congruent wittothee c
of study (i.e., animal science or horticulture).

School district testing liaisons arranged for and proctored the examinalibas
examinations are aligned with Oklahoma skill standards that addrese sawge of
precise areas specific to curriculum taught in agricultural educaBosiness and
industry representatives in Oklahoma, coupled with agricultural educatorsnitheténe
skills, knowledge, and competencies needed for successful proficieneyafiiject
matter and develop questions accordingly. These competency examinatienakear
by students at the end of the 2010 spring semester (~ late April). The examscates
needed to determine the level of students’ agricultural technical competerecy we
obtained through the ODCTE'’s assessment specialist who facilitatexitinénation

procedure.
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Data Analysis

Five research questions were identified to guide the study. It was detdrthat
describing select characteristics of the teachers and students mbipgiad in the study
was essential. To summarize trends and tendencies related to the pasticipa
characteristics descriptive statistics, i.e., mean, median, mode, freqaedcy
percentages were utilized to analyze selected teacher and student pegonal a
educational variables. Creswell (2008) identified that descriptive statistlp to
provide an insight on research data through understanding how much variance may exist
in collected data and allowing for some insight into how data compares witarsimi
subjects or groups.

Teachers selected for the study were asked to answer questionsiniggander,
age, teaching experience, race/ethnicity, educational level, contardgp@@alization(s),
and whether or not they held a traditional or alternative teacher ceificsStudent
participants were asked to identify characteristics pertaining to gexg#e grade
classification, race/ethnicity, and number of agricultural educatioseddbey had taken
previously.

Results
Students

For the treatment group students, it was determined that a majority of the
participants were female (55%) and were White/Caucasian (83%). Mbst students
(45%) fell in the 18 years or older age category; 48% of the students reporteckthey w

seniors and 38% indicated being sophomores.
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For the comparison group, it was determined that a majority of partrgpati
students were female (55%) and White/Caucasian (85%). Most of the students
comprised the age categories of 16 (38%) and 17 (28%); 43% of the students indicated
sophomore as their classification and 25% were seniors.

Teachers

The treatment group teachers consisted primarily of male inssy@&#0) who
were 50 to 59 years of age (75%) and had 21 or more years (75%) of teaching egperien
All of these teachers were White/Caucasian and had earned a tradeamiahg
certificate. Fifty percent of these teachers had obtained a maktgrese as part of their
educational preparation, with one-half of those identifying secondary athatiiois as an
area of specialization.

The comparison group consisted primarily of male teachers (86%) who wire 50
59 years of age (57%) with 21 or more years (71%) of teaching experieigtey—8ix
percent of the comparison group instructors self-selected White/Caueaasiaeir
Race/Ethnicity, and 14% identified themselves as American Indiakeiias
Native/Pacific Islander. All of these instructors held a traditiozething certification.

A majority (57%) of the instructors held either a Bachelor of Sciencachndor of Arts
degree, and 29% had earned a master’s degree. Of those, 14% self-reported a
specialization in education.

No statistically significant difference between the treatmedtcamparison
groups regarding science achievement was found. However, the mean score of the
treatment group was slightly larger than the comparison group indicatiigtyshigher

achievement level; a “Small” effect siz#= .16) for this difference was calculated.
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However, the researcher failed to reject the null hypothegis.(H

It was determined in research question four, that a statisticatijicant
difference p < .05) existed in agriculture competency scores in animal sciprcé(Q1)
and horticulturef = .000) as a result of the treatment. Moreover, this was considered to
be a “very large” effectd= 1.18) in animal science and a “large” effett(.92) in
horticulture. It was determined that a positive effect, statisticatlypmactically, existed
regarding the agricultural competency (i.e., animal science and han&ulf those
students who received the treatment. As such, the null hypothg®)sligt indicated
that the agricultural technical competence of students who received theesemranced
CAERT curriculum in animal science or horticulture will not differ sigraftly (i.e.,p <
.05) from those students who received a traditional animal science or horticulture
curriculum, as measured by a technical competency test in animal saidradiculture
(Ho: M1 treatment group M2 comparison grogpWas rejected. As such, indicating that the science-
enhanced CAERT curriculum had a positive and statistically significant effec
students’ technical competency.

Analysis of the qualitative data provided by the treatment group ibtstsuc
revealed limited results because only two responded to the related quesgioning
curriculum was preferred by both instructors and it was expressed tluatitines format
of instruction appealed more to the students as a result of it “fitting” themingestyle
better. It also was noted that the curriculum was enriched with s@entent without
presenting concepts to the students that were too difficult to grasp. However, some
barriers to using the curriculum were identified. It was describeédéinstructors that

when this computer and/or Internet technology on the local level failed, it was ve
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discouraging. It was further identified that a major issue with the aluncexisted in
the curriculum’s PowerPoints®. Most were considered to be “crowded” and
cumbersome in displaying content, and that students stated they could produce better

PowerPoints® than those included in the curriculum.

Conclusions

Research Question One

This study found that a majority of those students who participated werefemal
In fact, 55% of the students in the treatment and comparison groups were female.
Further, in terms of Race/Ethnicity, the category representing the twabbioth groups
(treatment and comparison) was White/Caucasian. Finally, most stuaeptd6 years

of age or older and belonged to the sophomore and senior classes primarily.

Research Question Two

In regard to research question two, the teachers who participated in this study
were male and White/Caucasian predominantly. A majority of the instruefmoged
being between 50 and 59 years of age and had accrued 21 or more years @ teachin
experience. Moreover, it was determined that one-half of the instructbies tiretment
group held a master’s degree, and each had earned traditional ¢cemifiodeach
agricultural education in Oklahoma. In comparison, 29% of instructors in the comparison

group had a master’s degree, and all held a traditional teaching ceotifica
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Research Question Three

When considering student achievement in science, this study found that the use of
a science-enhanced curriculum produced by the Center for Agricultural and
Environmental Research and Training (CAERT) did not result in a statissamificant
increase§ < .05) in student performance as determined by the Terr&Noience
proficiency examination. Therefore, null hypothesis ond JMas not rejected.
However, small practical differences were detected between the grospsierst
performance score means in the treatment group were more than two and po@telf
greater than the means of students’ performance scores in the comparison group.
Although not statistically significant, these results are similainttirfgs reported by
Roegge and Russell (1990).

Research Question Four

Although the science-enhanced, CAERT curriculum failed to make stistty
significant difference on students’ science achievement, as meastutrez BarraNova
examination, it did have a statistically significant effgct (05) on their ability to learn
agriculture (i.e., animal science and horticulture). This finding is consistth research
by Parr, Edwards and Leising (2006) and Young, Edwards and Leising (2009) who found
that agricultural content knowledge did not diminish when the integration of mathematics
occurred in Oklahoma'’s agricultural power and technology curriculum.

Specifically, students in the treatment group scored nearly six points bigkies
horticulture competency examination than did students in the comparison group.
Likewise, students in the treatment group scored nearly nine points higheraomntiaé

science competency examination than did students in the comparison group. This finding
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may be intriguing especially because the comparison group students hadBnodgigy |
EOI scores (pre-test) as compared to the treatment group students. Thazfteor
the animal science and horticulture curricula were “large™&ndy large,” respectively,
supporting research by Bottoms (1998) who concluded that greater achievement can be
realized through an integrated curriculum. So, students’ whose instructorsusinght
the CAERT curriculum scored significantly better on tests of their tedrooogpetency
than students whose instructors used a traditional curriculum and taught dsvéysy a
had.
Research Question Five

Regarding research question five, this study found that similar penceetxisted
between those instructons £ 2) who used the science-enhanced CAERT curriculum. In
essence, the CAERT curriculum was perceived as being “convenient” due to its
electronic format. Further, teachers stated that the CAERT cumowbs current and
contained the latest information at an affordable price. The instructoegdxblihat the
curriculum was complete, rigorous, and more engaging than currictiheynsad used in
the past.

Teachers noted that the curriculum was rigorous and challenging to styeénts,
it did not present concepts deemed too difficult for them to grasp. They also describe
how the students seemed to enjoy using the curriculum, and that the online adpect of
curriculum “fit” the students’ preferred learning styles (i.e., “@digitatives”; Prensky,
2001).

When asked about their perceptions of barriers and limitations of the curriculum

associated with student use, the general consensus of those surveyed related to
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technological difficulties. Teachers recognized that most of the studdntstdiave

access to high speed Internet connections outside of the typical school day. And, those

who did have access to Internet connections were on dial up systems primarity, whic

were not fast enough to access the curriculum from home. Moreover, teacherbatoted t

when servers were down at the school, the online curriculum was ineffectivechis s

teachers were forced to use other media and/or means for conducting class.
Additionally, teachers recognized that they were not competent enough,

technologically, to be comfortable with the online delivery method. This finding i

reinforced through Prensky (2001a), who stated that the digital immigrants pically

have very little appreciation for these new skills that the natives have extquid

perfected through years of interaction and practice” (p. 2). The teantpeessed that

they trained inadequately in the use of the curriculum, and suggested that additional

training be offered on how to use the curriculum properly. It was also perceatddd

much extra preparation time was needed to modify the PowerPoints® provided with

resource to align instruction with local community needs. This was nolystrict

localized phenomenon, as communication between instructors who used the curriculum

supported this view.

Recommendations

Recommendations for Research

Although the findings of this study did not indicate a statistically saamt
difference in science achievement of the treatment group students, hetgdteati the

intervention (ie., the science-enhanced, CAERT curriculum) has potentias erdiai.
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However, future research is needed. Because the treatment sample-detepnined
by ODCTE staff, the generalizability of this study suffers. As sinth study should be
replicated with teachers who are randomly selected in an effort to geadhaifindings

more broadly.

A future investigation should occur with a different sample of teachers to
determine if the science-enhanced curriculum was the determining fadteranttome
of the research that was conducted, or if it was a result of teacher effemtswer this
guestion, an HLM analysis should be conducted. Further, this study should be replicated
with a true experimental design. Teachers and students should be randoctéyl seid

assigned in future studies to be able to generalize the findings more broadly.

Future research should also be conducted to determine which mode of curriculum
delivery students prefer best. From a pedagogical perspective (Br&eark, 2005), it
is important to determine which teaching methods have the most impact on student
learning. Teaching methods that create synaptic interactions in theds@osited by
Caine and Caine (1990) and Diamond (1985), “affects our capacity to learn” (Caine &
Caine, 1990, p. 66). So, assuming these students were “digital natives” and “pre-
disposed” to an electrical/digital delivery of information, teaching methodls a
curriculums designed or intended to create synaptic interactions in the brain should be
investigated. This study lacked prolonged, sustained professional developgaeding
pedagogy needed to teach science content effectively (i.e., inquiry-basaddea
method). Therefore, future research should determine if a student-centeredtapproac
(i.e., inquiry-based learning) has an effect on students’ ability to learn sanethee

context of agriculture when compared to a teacher-centered approach (uee)lect
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Moreover, this study supports the research by Brashears et al. (2005) whetgectinat
include an audio/video support to “traditional” instruction is capable of significantly
affecting student achievement over the use of text alone. This method of iosalicti
delivery further references the work of Woolsey and Bellamy (1997) and thewrafla

computers and their applications finding their way into effective scientadtien.

Additionally, it was determined that the science-enhanced CAERT wuimic
had a statistically and practically significant effect on studeisievement in animal
science | = .001,d = 1.18) and horticulturg(= .000,d = .92). These results are
promising and reinforce assertions by Myers and Dyer (2006) who statedsci€héfic
literacy needs of individuals entering careers in agriculture are becamsiregsingly
important” (p. 52). Accordingly, the science-enhanced CAERT curriculum, which is
designed to reinforce the science achievement of students through cordelueay of
agricultural content, would in fact meet the learning needs of students eribering
workforce. As such, this curriculum (CAERT) supports the need for scieecxcly, as

posited by Collins (1998) and Myers and Dyer (2006).

Additionally, Phipps et al. (2008) posited that the agricultural education program
should be maintained by “Developing knowledge and skill in agriculture and Inatura
resources to support the industry, occupational needs, and personal interests of students”
(p. 3). Posits made by Myers and Dyer (2006) and Phipps et al. (2008) are encouraging
and indicative of the need for a curriculum that fully aligns with the PASE kil
Oklahoma for science. To reinforce the findings of this study, additional cessdasuld

be replicated with other teachers and students to understand better titye ofatliae
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science-enhanced, CAERT curriculum for the purpose of affecting studeility to

learn agricultural content.

Additionally, it could be instructive to re-test these same students on their
agricultural competencies to determine how much learning was retamethel words,
did the treatment group students retain knowledge related to agricultimzicedc
competencies longer or with a higher degree of accuracy than the cangaasp? Or,
could this simply be explained by the Hawthorne effect, which is “an effect on the
dependent variable resulting from the treatment group’s knowledge that the memngber
participating in an experiment” (Ary et al., 2002, p. 560)? Future research should

examine this phenomenon.

As a part of the research design, instructors were asked to provide evidence of
instruction and techniques that were used in the classroom. Fidelity reports exdilyitt
the instructors should be assessed to see what differences might havebetigsezn
instructor’s teaching techniques. Could the differences in students’ scotasbogeal
to the impact of the teacher? Perhaps teachers in the treatment grotipnianegh
effectively sans the role of the CAERT curriculum. Also, would the use of other
curriculums in addition to CAERT have negated the effect of the science-enhanced

curriculum? Future research should explore these phenomena.

Also, future inquiries should compare the agricultural backgrounds of those
students who were selected to participate in the TerraNms@ssments. It could be that
the students in the treatment group had higher GPAs and were more scignlitiécalie

than their counterparts in the comparison group.
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The qualitative data yielded the finding that the instructors’ viewpoingrthee
aspect of the curriculum was both a barrier to the instructor as well aseaydmethod
that fit the current learning style of the students. Prensky (2001a) idemiifseon-line
method of delivery as an adaptable method of instruction that students are mocg used t
as compared to the instructional styles (i.e., lecture, question, answer and @fiscussi
[QAD]) traditionally used by those instructors that have 21 or more yearaabiireg
experience as self reported by the instructors in this study. Researchmleeds
conducted as to the “digital immigrant” instructors’ ability to effectitelach with this
type of curriculum and what adaptations may be needed to increase theificatref

with this instructional format.

Recommendations for Practice

The science achievement of students who were exposed to the study’'srireatme
(i.e., the science-enhanced, CAERT curriculum) yielded promising sestiie
integration of a science-enhanced curriculum into a program of agradidaucation did
increase the science achievement of students. Edling (1993) stated thatnty esarni
greatly strengthened if concrete examples or situations fanailthetstudent can be
utilized in the learning process” (Contextual learning section, para. 2). Rysim
students are capable of learning better when information is presented to themay
that it best relates to their personal experiences. As a result of the comglofsihis
study and others, (i.e., Parr et al., 2006; Young et al., 2009), improvements in student
achievement can be realized as a result of teachers integratinglaumricT herefore, it
is recommended that agriculture teachers collaborate with theicedieacher

colleagues in the development and reinforcement of learning resourcasohat and
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supplement the science aspects of the agriculture curriculum. Potentialhgtthhis
collaboration, teachers may become more efficacious in their perceivigsbol teach
science through an agricultural context (Balschweid & Huerta, 2008;Batst, 2002;
Balschweid & Thompson, 2002; Balschweid et al., 2000; Chiasson & Burnett, 2001;
Connors & Elliot, 1995; Fraze, 1993; Ramsey & Edwards, 2004; Ricketts et al., 2006;
Roegge & Russell, 1990; Thompson & Balschweid, 2000).

The results of this study should be made available to stakeholder groups, such as
school administrators and key teachers at the state and national levelg wharged
with the improvement of professional development opportunities available to sgcondar
education instructors. Additionally, attrition rates were a concern in tig. stu
Stakeholder groups, state leaders, and policy makers should be made aware of this
concern, and encourage teachers to participate fully in future studiestyentire
treatment group instructors expressed that additional training would esascéor the
instructors to feel “comfortable” with the curriculum delivery formatorfe-half day in-
service was presented to help teachers in using the curriculum. doimsmended that
additional, sustained professional development be devoted to assisting teachags in us
the CAERT curriculum as well as similar science rich learning ressurc

Moreover, a “communities of practice” should be established between agecult
teachers and the science teacher at the school. Chalmers and Keown (2006)lidentifie
this as a cost-effective practice for providing professional developmesadbers, which
could also reinforce the self-efficacy of instructors in teaching lease content
inherent to their curricula. Further, professional development should focus on helping

instructors understand the use and format of the CAERT curriculum better. icaigcif
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workshops should focus on helping teachers learn ways to emphasize science concepts
effectively as well as assist teachers in acquiring the pedaypoacéices supporting
inquiry-based teaching.

The science-enhanced CAERT curriculum should be compared to the
“traditional” curriculum used currently in Oklahoma to determine where drifags
exist. Once identified, the “traditional” curriculum could be revised andlesdito meet
the needs of students better. Further, the agricultural technical compexanuyation
should be crosswalked with both curriculums (i.e., CAERT and “traditional”) to
determine how many of the test items are represented in each respaciotduwen. It
could be that the CAERT curriculum is more aligned “naturally” to the agurallt

technical competency examination than is the “traditional” curriculum.

Limitations

As a result of variables outside of the control of the researcher, certdiations
existed. For example, treatment teachers were selected purposefDIBMME state
staff. Because randomization did not occur with teacher selection, the geimligiof
the study suffered. Additionally, EOI data were not accessible on eachtside
participated in the study. The researchers attempted to acquire E€H Soan
independent schools on multiple occasions. However, in Oklahoma, each school district
“houses” its own student database (i.e., EOI results). As such, some schools were
reluctant to release those data for the purpose of the study. Further, no isogatwe
provided for the teachers to participate in this study. As such, some teachersattos
provide fidelity reports, use the curriculum in its entirety, or test their stside
accordingly.
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Implications

As a result of the curricular intervention, this study has shown potential for
improving student achievement in science through a contextual delivery médthisd.
implication is consistent with other studies that emphasized sciegceBalschweid,

2002; Chiasson & Burnett, 2001; Ricketts et al., 2006; and Roegge & Russell, 1990), as

well as in a different academic areas (e.g., Parr et al., 2006; 2009; and 2006y

Many of the instructor’s in this study had 21 or more years of teachpegierce
and all held a science endorsement or certification. Futurechsd®uld be conducted
with regard to the teaching experiences and instructor certification aised possible
that having an additional teacher certification in science, some of the eatnehave
actually taught science in Oklahoma before they became an agricaliahet? If so,
could this have been a confounding variable that affected the study’s outcom#s&, Fur
is it possible that any additional certifications, such as in mathematigiish language
arts, or any other curricular area, increased the abilities of eithee#tmént or

comparison groups? Additional research should address these phenomena.

Is it possible that this teacher experience added to the effectssui¢hee-
enhanced curriculum making it more effective for a contextual learning expe?pie
Dewey (1938) argued for the integration of academics and vocational trairangagsto
reinforce the principles of learning thereby allowing for the developmdifié akills
readily transferable across contextual areas. That position speaks to tiialfotea
science-enhanced curriculum being effective, regardless of studeatshgtructional

experiences.
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Is it possible that a more youthful teacher group (i.e., “digital ngtiveh less
teaching experience might have an effect on students’ abilities to learneScibtany of
the teachers in this study had an extensive amount of teaching experiencen(f2é& or
years) and belonged to Prensky’s (2001a) “digital immigrant” claggdit. Perhaps the
teachers in this study were not “ready” to use this form of curriculantdagy. If so,

maybe their “digital native” counterparts could achieve different results.

Further, perhaps students in the treatment group had more extensivewagticul
backgrounds, interest, understanding or other untested but confounding variables, than
did students in the comparison group. It is even possible that students in theriteatm
group could have had an extensive amount of courses in the biological sciences, thus
providing them with an advantage in content over the comparison group. The personal
characteristics information identified that the treatment group had ar fngtentage of
older students with a higher level of education. Therefore, it is feasible to thinkdba
students had more background in science education and made them more likely to score

higher on a science achievement examination.

Is it possible that increased exposure to the science-enhanced curiauian
have a stronger effect on the science achievement of those students who teeeived
treatment? Parr (2004), in his study on the effects that a math-enhantadwuarand
instructional approach had on the mathematics achievement of agriculturalgralve
technology students, stated that “perhaps the short time period over which theadudy w
conducted did not allow enough time for significant differences in student math
achievement to emerge” (p. 110). Likewise, perhaps the short duration (ireg, ZptD

semester) during which this intervention occurred did not provide enough time for
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significant differences in students’ science achievement to emésgepossible that
perhaps the comparison group teachers were doing a good job of emphasizingntiee scie
inherent to agriculture in the traditional curriculum already? Perhap<stsanh

Oklahoma are already teaching a high level of science in their classescotl

account for the lack of a statistically significant difference inre@eachievement by the
treatment group. In addition to the increased instructional time, would some of the
instances of mortality or non-compliance in the study been lessened ifaomef

monetary reward for participation was involved?

Implications exist per curriculum enhancement as well. Why did the CAERT
curriculum have a positive effect on students’ ability to learn agricultaréf|
“traditional” agriculture curriculum outdated and in need of revision? Thetsasuthe
study indicated that a statistically significant differenee (05) in agricultural
competency scores was found for those students who received the treatment (i.e., the
science-enhanced, CAERT curriculum). Is it possible that the curriculum not only
delivered science content effectively, but also exposed the students to maresrigor
meaningful agricultural content? Because the teachers in the tregmgmknew they
had been selected by state staff (ODCTE) to receive special tregenexticeptance of
the CAERT curriculum, did they teach with more focus or intent than the comparison
group teachers? Or, maybe because of its digital mode of delivery, the intarJesti
the CAERT curriculum) was more meaningful, relevant, and appealing to the ptdgum
“digital native” students because it was digitally-based (Prensky, 20@tahsky noted
that today’s students have changed drastically and are not “in tune” withotradit

pedagogical methods of instruction. Perhaps those teachers comprising plaeisom
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group were more “traditional” in their mode of delivering course content. Ihiso, t
would support research by Brazen and Clark (2005) who asserted that teachers who
continue to rely on the lecture format or other traditional methods of instruction (i.e.,
lecture, overhead projection and handouts etc.) solely are deemed less affébive
classroom. Moreover, could the results of the study be attributed to the onlineydsfive
the curriculum because it was a more effective science instructionaldvietitbe

students studied (Woolsey & Bellamy, 1997)?

Balschweid et al. (2000) posited that an integrated contextually-bass;esci
enhanced curriculum that was taught to pre-service agricultural educaibbiers could
be a catalyst toward their increased collaboration with science teaaitkethe
integration of science in the courses they teach. In order to increase thegssth
cross-curricular integration in secondary education, might integratfmerierces at the
pre-service level motivate future teachers to include more sciemegeed curricula as a
result? Itis widely accepted that “teachers often teach as thegugte” (Murphrey,
Miller, & Roberts, 2009, p. 98); therefore, it is imperative that pre-servichéeaase
new technologies including curriculums, during their preparation with the aim of

improving their in-service practice in the future.

Major Contributions of this Study

Contribution to Literature

Little empirical evidence exists in the literature base that demabes whether
teaching a science-enhanced curriculum in the context of animal or planestoemses

affect student achievement in science positively. Further, little is knovanhaswt
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teaching a science-enhanced curriculum would affect students’ agricatiutaht
knowledge, generally. This study provided rationale that when teachers in O&lahom
emphasize science in the context of agriculture, their students learresarehc
agriculture better. This finding is encouraging, especially in the ageofi@i@bility.

The findings of this study should speak well on agricultural education teachdtg’tabi
compliment science instruction in an effort to help students learn and apply science
better. This study also provides support to imply that perhaps agriculturakieduc
teachers are already integrating a high level of science into theilagat curriculums

(i.e., animal science and horticulture).
Contribution to Research

This causal comparative study allowed for the use of inferentialtistmtsd
compared students in a treatment and comparison group on standardized examinations in
science (i.e., TerraNovjpand agriculture (i.e., industry-based competency tests in animal
science and horticulture). Although, teachers were not incentivized to paeticighe
study and were not offered professional development in the pedagogical praetded
to teach science effectively (i.e., inquiry-based teaching methods), studtrés
treatment group still learned science better than did their comparaiive gounterparts.
Future research should explore a true experimental design and incentivitezgeac
monetarily in hopes of improving attrition rates and optimizing the data resfrtiimg

the study.
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Contribution to Practice

Although, no statistically significant differences were found in studens\ce
knowledge when comparing the treatment and control group, this study showed that
agricultural education teachers in Oklahoma can impact students’ abdlitessm
science positively. Further, a major finding of this study was that wheheea
emphasize science more intently, students learn agriculture betteeforagteachers
should be encouraged to teach science in the context of agriculture without fear o

diminishing students’ learning of agriculture content.
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APPENDIX A

STUDENT PERSONAL CHARACTERISTICS QUESTIONNAIRE



DKLAHDMA .

STATE

UNIVERSITY
A

TEACHING

Department of Agricultural Education, Communications and
Leadership

Student Personal characteristics Questionnaire

Student State Identification Number

Teacher / School Code

Please select the response which best describes you:

1. Gender of Student:

1 Male
1 Female

2. What is your age?
1 14

1 15
1 16
0 17
[] 18 or older

3. What is your current grade classification?
[1 Eighth Grade

[J Ninth Grade—Freshmen
[ Tenth Grade—Sophomore
[] Eleventh Grade—Junior
I Twelfth Grade— Senior

4. Including your current class, how many agricultural education classeytave
taken?

5. Which of the following race/ethnicity categories do you belong to?
[J White / Caucasian

1 African—American
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] Asian
1 American Indian / Alaskan Native / Pacific Islander
1 Other
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DKLAHDMA .

STATE

UNIVERSITY
A

EACHING : : i
i Department of Agricultural Education, Communications and

Leadership

Teacher Personal characteristics Questionnaire

Please select the response which best describes you:

1.

2.

3.

4.

What is your gender?

[IMale
LIFemale

What is your age?
[] 20-29

[J 30-39

[] 40-49

[] 50-59

[J 60 or older

What are your years of teaching experience?
[J]0-5

[]6-10

[]11-15

[]16-20

[J 21 or more

Which of the following race/ethnicity categories do you belong to?
[JWhite / Caucasian

ClAfrican—American
CJAsian
L1American Indian / Alaskan Native / Pacific Islander
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L1Other

(Over)
5. What is your highest degree held?
[ Bachelor’s
[] Some post graduate work
[] Master’s
(] Ph.D. or Ed. D

6. What are your degree areas and specializations?

7. Which of the following best describes your teaching certification?
[J Traditional
[] Alternative
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Post—Test Administration
Instructions

Science Curriculum Study

Oklahoma Department of Career and Technology
Education

Department of Agricultural Education, Communications
& Leadership — Oklahoma State University

Spring 2010
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INTRODUCTION

Thank you once again for agreeing to serve as a test administrator foretheeS
Enhanced Curriculum study. This study is being conducted by the Department of
Agricultural Education, Communications and Leadership at Oklahoma State Uwiversit
in collaboration with the Oklahoma Department of Career and Technology Education.
The Science—Enhanced Curriculum study involves the post—test of students at the
conclusion of the spring term 2010.

Please have your local testing liaison administrator this test.
This booklet containBPost—Test Administration Instructions. The post—test is critical

to the study because it will help researchers determine if the classreoweinion
improved the science knowledge and skills of students.

If you have questions about the study or the test administration, please contact the
Oklahoma State University Project Director:

J. Chris Hayneghris.haynes@okstate.edtu405—-744-3036
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Or

Kurt Murray, kmurr@okcareertech.omy 405-743-5489

ltems Needed for Examination Administration

Please arrange to have all materials in advance ekamination
administration

TerraNova, Third Edition Test Booklets (Provided)

TerraNova, Third Edition Answer Sheets (Provided)

Test Administrator Direction Sheet (Provided)

Student Personal Characteristics Response Sheets (Provided)
Parental Permission Sheet (Provided)

Student Assent Sheet (Provided)

Student state identification number

Number 2 pencils with erasers

Extra erasers

Return shipping label/postage (Provided)

If any materials are missing or you do not have the number of tests designgimar for
school, please notify Chris Haynes immediately at: 405-744-3036.
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All testing materials must be stored in a securedtation before and

after test administrations.

SCHEDULING POST—TEST DATES AND TIMES

For the post—test administration, we will collect data using one instrument, the
TerraNova, Third Edition, Complete Battery, Level 21/22. We will test thenEeie

section only.

The science sectioof the TerraNova will require exactly 40 minutes to complete
However, this does not allow time for distributing the test materials anaggivi
instructions to the students.

Please plan carefully so there is enough time to distribute materialsvarstuglents
test instructions before the exaamd to collect the materials at the end of the exam.

A class period of 55 minutes or longarould be adequate for the test
administration

If the class period is less than 55 minutes, please work with your agriculture
teacher to arrange an alternate time for the test administration.
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e Plan in advance for accommodating students with special needs; follow their IEP
plans on file at your school.

HANDLING TEACHER AND STUDENT CODES

Please read this section carefully.

In order to protect the privacy and confidentiality of the teachers and studehts, a
ensure that we collect valid data from the post—test administration, please s
the students state identification number is accurately identified on both thg test
booklet answer sheet as well as the student personal characteristizsqaées.

Please follow these steps:

1. The Terra Nova answer sheets will come to you pre—coded with a teacher/school
code pre—determined by the researchers at Oklahoma State Univerai$g Ple
double—check to make sure the teacher code used on the Terra Nova answer
sheets and the student personal characteristics questionnaire is one amethe sa
Please correct any discrepancies.
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2. At the time of testing, you will need to provide students their OK state ID
numbers. Please follow your state/school protocol to provide the IDs to the
students.

3. The students’ OK state ID numbers will also need to be entered on the Terra Nova
answer sheets as well as the student personal characteristics quiestionnen
the test administration is complete, please ensure that the OK state ll@rnum
matches on both the test and the personal characteristics questionnaire.

NOTE: Itis very important that NO STUDENT or TEACHER NAMES be
written on the formThe researchers cannot link names to codes.

4. At the conclusion of the test, please use the provided envelope for return of all of
the test materials and returned permission slips. Please note that it is rretrequi
for parent permission slips to be returned according to the specifications on the
permission slip.

FOLLOWING STANDARDIZED TESTING PROCEDURES

To ensure that test results are valid, reliable, and equitable, standardig edeedtvays
administered using the same directions and same time limits at each adtonislf the
tests are not administered with the same procedures, valid conclusions cannonbe draw
from the test results.

e Please keep all testing materials isegured locationwhere they cannot be accessed
by teaching staff, students, or other school personnel.

e During the administration, make sure students understand the directions and how to
mark answers. You may assist them with test—taking mechanics, but be car&ul not
inadvertently give hints or clues that indicate an answer or help elimmatea
choices.
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Encourage students to attempt to answer as many items as they can. Ask thdm to rea
each question carefully and make their best attempt at answering. Bg war¢o
imply that they should guess randomly.

If a student is obviously marking answers randomly, remind the student that tise test i
important and we would like their best effort.

Special circumstances, interruptions, or distractions that affect indiadgeoup
performance can result in non—valid tests. Note all disturbances or special
circumstances in writing and inform the testing coordinator when you réteirn t
testing materials.

Special education and special needs students should follow the same protocol or IEP
plan they use to take other standardized tests.

POST-TEST ADMINISTRATION

NOTE: Participation in the test is voluntary. If students possess a nofeom

their parents/guardians indicating they are not to participate, or if they
otherwise indicate they do not want to participate, they are not requireda do so.
They can be provided an alternative activity.

1. Welcome the students to class.

2. Instruct students to put all items on the floor.

3. Distribute ALL testing materials to the studentsbefore the
administration.
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Each student should receive her/his OK State ID number for entry on the
TerraNova answer sheet.

Each student should receive a TerraNova test booklet, a TerraNova Answer Sheet
a personal characteristics questionnaire, and a number 2 pencil.

Instruct the students NOT to open their TerraNova test booklets until directed to
do so.

. Instruct students to fill in their OK State ID numbers into the

“student code” area (bottom left hand corner frontcover) on the
Terra Nova answer sheet._Inform students that notber areas of
the front page of the TerraNova answer sheet need be
completed, just the ID code.

Important : Hold up the TerraNova answer sheet and point to show where the
student ID should be entered.

e Direct students NOT to use their social security numbers.

e Direct students NOT to write their own names, their teachers’ names, or
school names on any of the test materials.

e As needed, explain to students that the ID numbers are used to align the post—
tests with the student personal characteristics questionnaires so that thei
names will not be associated with their answers.

e As needed, assure students that their names will not be matched to their ID
numbers and will remain confidential.

. If the ID numbers were distributed to the studets on separate
pieces of paper, collect them for secure disposal.
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ADMINISTRATION OF THE TERRA NOVA TEST

Once the students have filled in their ID numbers on the TerraNova Answer Sheet,
you may begin administration of the test.

Take a moment to help your students find the “Science” section of the test book and
on the scantron answer sheet. You can tell students that they WILL NOT be tested on
the other subject areas of the test booklet. They will only be completing the
SCIENCE section.

Ask students to turn to the “Science” section of the book numbered Page 57. Read the
following script (inBOLD TEXT) to the class:

Open your test booklet to page 57, the Science test. Be sure to you
are in the section that says “Science” at the bottom of the page. It
is a little more than halfway through the test booklet. You will not
be tested on the other subject areas in the book.

Now, open your answer sheet to the Science section at the top of
Page 4. The science test has 40 questions; the answer sheet has
space for 40 answers.

It will help to hold up the booklet and point to the test booklet and the answer sheet.
Check to see that all students are on the correct page in their test books and answer
sheets.

Read this script:

In this test, you will mark your answer on your answer sheets. Fill
in only the circle that goes with the answer you choose. Be sure to
fill in the circle completely and make your mark heavy and dark. If
you want to change an answer, completely erase the mark you
made before making a new mark.

Begin with Sample ADo not read the sample guestion out loRdad this script to the
students:

We will begin by doing the sample question. Read the sample
guestion and mark your answer in the shaded box on the answer
sheet. When you have finished, do not turn the page.
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Give students time to answer Sample A. Discuss the sample if needed. fEceaxmswer is
C.

Once students have completed the Sample, continue with the script:

For this test, you will answer Questions 1 through 40 of the Science
test.

Remember to read all of the directions and information in this
section of the booklet. The important thing is to do your best.
Read each question carefully and answer to the best of your ability.
Even if you do not finish, we want to know how well you can do on
the questions that you do finish.

When you come to the word “STOP,” you have finished the Science
test. You may go back over the Science test and check your
answers.

When you have finished, sit quietly until everyone else has finished.

Are there any questions?

You will have 40 minutes to answer as many questions as you can.
Be sure to stay on the pages that say “Science” at the bottom.
Periodically check to make sure you are on the correct number on
your answer sheet.

Now, turn the page. You may begin.

Record the starting time:

Allow 40 minutes for the test. Check around the room to be sure that students are in
the right place on their answer sheet and are filling in circles correctly.

Record the stopping time:

STOP. This is the end of the Science Test. Make sure that you have
marked all of your answers clearly and that you have completely
erased any marks you do not want. Thank you for working so hard.

Collect the test booklets and answer sheets. The students are now finished.
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RETURNING THE TEST MATERIALS

Below are the procedures to follow in preparing test materials for shipping:

At no time should the researchers receive any information that links stlent names,
teacher names, or school names to the testing data.

1. Test Materials Check—in Form Immediately after the test administration, please do
the following:

v

v

Check to see that all student IDs and codes were properly entered on thestiesise
Make corrections of obvious mistakes and flag those that cannot betedmeing a
post—it note.

Check that no names of students, teachers, or schools names appear on trehartwe
If they have been written onto either, please erase using an art gem eras

Remove all extraneous markings (drawings, notes, calculationsyetao.jife answer
sheets using an art gum eraser.

Check for unusual patterns in the bubbles on the answer sheets; flag dogkisatspect
with a post—it note.

Flag all answer sheets that represent special circumstancggast—it notes (e.g. tests
in which students may have intentionally answered inappropriately, answes thiage
were returned blank, damaged answer sheets, etc.)

Include this check—in sheet with your return shipment

2. Test Administration Notes.Please include any information that you feel may be
essential to the outcome of the test on separate paper documentation and include it in
the return package.

3. Sort the USED test booklets and answer sheets into separate piles fapping.
IMPORTANT: Do not use rubber bands to bind the Terra Nova answer shigists.
can tear and fray the edges of the paper and prevent accurate scoring.

4. You may package all materials in the provided shipping envelopesing the
return shipping label provided.

Thank you!
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Weekly Report

School Instructor Date
of Instruction

Please identify the appropriate selection(s) in the check box provided.
If you are providing data for more than one course please check each
appropriate box.

Ex.

E( Animal Science
o  Plant and Soil Science
Horticulture/Botany

1. Select the course(s) you are reporting on for this weekly report.
(Select all that apply)
O Animal Science
O Plant and Soil Science
O Horticulture / Botany

2. ldentify the unit(s) of instruction taught during this reporting
period. (Select all that apply)
(Each of the units titles will be contained in a drop down
selection list)
Plant and Soil Science (Select all that apply)

Unit PLS1: Importance and use of plants and plant products (12 hours)

Unit PLS2: Career entry and advancement in plant— and soils—related industries (10
hours)

Unit PLS3: Plant and soil safety (5 hours)

Unit PLS4: Sustainable plant production (10 hours)

Unit PLS5: Plant biology (35 hours)

Unit PLS6: Plant growth (35 hours)

Unit PLS7: Solil science (30 hours)

Unit PLS8: Plant cultural practices (30 hours)

Unit PLS9: Agricultural education (13 hours)

Animal Science (Select all that apply)

Unit ANS1: Nature and importance of agricultural animals (14 hours)
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Unit ANS2:
Unit ANSS:
Unit ANS4:
Unit ANS5:
Unit ANSG6:
Unit ANS7:
Unit ANS8:
Unit ANS9:

Career entry and advancement in the animal industry (10 hours)
Personal and occupational safety in the animal industry (6 hours)
The biology of agricultural animals (26 hours)

Genetics and reproduction (22 hours)

Nutrition and feeding of agricultural animals (24 hours)

Health of agricultural animals (24 hours)

Animal production (20 hours)

Exhibiting animals (14 hours)

Unit ANS10: Animal biotechnology (10 hours)
Unit ANS11: Agricultural education (10 hours)

Horticulture / Botany (Select all that apply)

Unit IHO1:
Unit IHO2:
Unit IHO3:
Unit IHO4:
Unit IHO5:
Unit IHOG6:
Unit IHO7:
Unit IHOS:
Unit IHO9:

Importance and use of horticultural plants and products (14 hours)
Career entry and advancement in horticulture industries (6 hours)
Horticulture safety (5 hours)

Sustainable horticulture production (15 hours)

Plant biology (30 hours)

Plant growth (30 hours)

Soil science and media (26 hours)

Plant propagation (14 hours)

Plant cultural practices (30 hours)

Unit IHO10: Agricultural education (10 hours)

3. ldentify the instructional topic(s) that most closely relate to the
ones you instructed during this reporting period.

Plant and Soil Science (Select all that apply)

Benchmark PLS1-1: Students will discuss the importance of plants in meeting human

needs.

Benchmark PLS1-2: Students will list and describe major kinds of plants in the local
community, state, nation, and globally.

Benchmark PLS1-3: Students will explain plant domestication and identify important
local domesticated plants.

Benchmark PLS1-4: Students will identify the roles of technology, including
biotechnology, in plant science.

Benchmark PLS1-5: Students will compare and contrast organic production of crops.
Benchmark PLS1-6: Students will explain the practices in food crop production that
promote food safety.

Benchmark PLS2-1: Students will identify occupations in plant— and soils—related
industries and the competencies needed for occupational entry.

Benchmark PLS2-2: Students will name and describe important interpersonal skills for

success in

plant— and soil-related careers.

Benchmark PLS3-1: Students will assess safety situations with plants and soils and
choose appropriate safety practices.
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Benchmark PLS3-2: Students will properly select, use, and maintain personal protective
equipment when working with plants and soil.

Benchmark PLS4-1: Students will explain the meaning and importance of sustainable
plant production.

Benchmark PLS4-2: Students will discuss the meaning and use of resource
conservation in plant production.

Benchmark PLS4-3: Students will identify and explain the use of technology in
sustainable plant production.

Benchmark PLS5-1: Students will explain plant life cycles and classify important plants
by life cycle.

Benchmark PLS5-2: Students will identify and explain the functions of the major
vegetative parts of plants.

Benchmark PLS5-3: Students will distinguish between sexual and asexual reproduction
of plants.

Benchmark PLS5-4: Students will identify and explain the functions of major
reproductive parts of plants.

Benchmark PLS5-5: Students will explain the importance of seed in plant reproduction.
Benchmark PLS5-6: Students will name and explain important methods of asexual plant
propagation.

Benchmark PLS5-7: Students will discuss the importance of plant genetics and
breeding.

Benchmark PLS6-1: Students will discuss the cellular structure of plants.

Benchmark PLS6-2: Students will discuss processes in plant growth.

Benchmark PLS6-3: Students will identify the role of hormones in plant growth and
development.

Benchmark PLS6—4: Students will explain the meaning and importance of
photosynthesis.

Benchmark PLS6-5: Students will name the nutrients needed for plant growth and
development and describe the functions of major nutrients.

Benchmark PLS7-1: Students will discuss the meaning and importance of soil.
Benchmark PLS7-2: Students will identify the constituents of soil and relationship of
constituents to soil texture.

Benchmark PLS7-3: Students will describe how soil is formed and relate the role of soil
horizons.

Benchmark PLS7-4: Students will explain soil fertility and its relationship to plant
productivity.

Benchmark PLS7-5: Students will explain soil pH and identify ways of modifying pH.
Benchmark PLS7-6: Students will discuss nutrient diagnostic procedures and make a
soil sample.

Benchmark PLS7-7: Students will relate the meaning and importance of land and its
classification.

Benchmark PLS7-8: Students will explain the meaning and types of soil erosion and
discuss methods of reducing soil erosion.

Benchmark PLS8-1: Students will identify cultural conditions essential for plant
productivity and food safety.

Benchmark PLS8-2: Students will distinguish between traditional and minimum tillage
practices.

Benchmark PLS8-3: Students will explain the meaning and use of fertilizers and soil
amendments.

Benchmark PLS8—4: Students will explain the meaning and use of integrated pest
management.
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Benchmark PLS8-5: Students will explain the meaning and use of irrigation.
Benchmark PLS9-1: Students will manage an appropriate supervised experience in
plant and soil science.

Benchmark PLS9-2: Students will identify opportunities for participation and
advancement in the FFA related to plant and soil science.

Animal Science (Select all that apply)

Benchmark ANS1-1: Students will discuss three areas of agricultural animals, including
animal production, animal supplies and services, and marketing and processing.
Benchmark ANS1-2: Students will describe the scope and importance of agricultural
animals to Oklahoma and the United States.

Benchmark ANS1-3: Students will list and explain ways animals and the products
provided by animals help people.

Benchmark ANS1-4: Students will name common agricultural animals and identify their
products and uses.

Benchmark ANS1-5: Students will explain the importance and practice of animal well—-
being and ethics.

Benchmark ANS2-1: Students will identify occupations in the animal industry and list the
competencies needed for occupational entry.

Benchmark ANS2-2: Students will name and describe important personal skills for
success in the animal industry.

Benchmark ANS2-3: Students will identify education and training needs for occupations
in animal agriculture.

Benchmark ANS3-1: Students will assess personal and occupational safety situations in
animal science work and choose appropriate safety practices

Benchmark ANS3-2: Students will properly select, use, and maintain personal protective
equipment when working in animal science.

Benchmark ANS4-1: Students will identify agricultural animals by common and scientific
names.

Benchmark ANS4-2: Students will classify agricultural animals using scientific
classifications and as birds, aquatic animals, mammals, and others.

Benchmark ANS4-3: Students will name and explain the life needs of agricultural
animals.

Benchmark ANS4-4: Students will identify major anatomical features of animals and
explain differences among species.

Benchmark ANS4-5: Students will describe the major physiological features of animals,
including body systems and their functions.

Benchmark ANS4-6: Students will identify sexual and age classifications of species of
agricultural animals.

Benchmark ANS5-1: Students will explain the importance of genetics and heredity in
animal science.

Benchmark ANS5-2: Students will define reproduction and describe the process of
sexual reproduction in animals, including birds, fish, and mammals.

Benchmark ANS5-3: Students will explain the role of breeding in animal improvement
and relate breeding to animal selection.

Benchmark ANS5-4: Students will define artificial insemination and explain its
importance in animal agriculture.

Benchmark ANS5-5: Students will identify major reproductive organs and distinguish
between male and female reproductive systems and processes.

Benchmark ANS5-6: Students will define and explain phases of reproductive
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development in mammals, including puberty, fertilization, gestation, parturition, and
lactation.

Benchmark ANS5-7: Students will demonstrate the application of breeding animal
evaluation, including performance testing, production records, progeny testing, and
visual appraisal.

Benchmark ANS6-1: Students will explain the meaning and importance of nutrition with
agricultural animals.

Benchmark ANS6-2: Students will list the nutrient needs of animals and explain the
functions of each nutrient.

Benchmark ANS6-3: Students will contrast and compare digestive systems found in
agricultural animals, including ruminant and non ruminant systems.

Benchmark ANS6-4: Students will name and explain the roles of nutrients with animals,
including maintenance, growth, reproduction, lactation, and work.

Benchmark ANS6-5: Students will name the kinds of feedstuffs and classify as
roughage, concentrate, and supplement.

Benchmark ANS6-6: Students will interpret feed analysis information on a label.
Benchmark ANS6-7: Students will list ways animals are fed and demonstrate the use of
an appropriate feeding method.

Benchmark ANS6-8: Students will explain the meaning of balanced ration and indicate
ways of balancing a ration.

Benchmark ANS7-1: Students will explain the meaning of animal health and describe
signs of good health and disease and apply the signs in assessing animals.
Benchmark ANS7-2: Students will identify factors in the environment related to the
health of animals.

Benchmark ANS7-3: Students will name common diseases of agricultural animals, list
the symptoms, and classify the diseases as contagious, nutritional, physiological,
morphological, and genetic.

Benchmark ANS7-4: Students will identify practices that promote good health among
agricultural animals.

Benchmark ANS7-5: Students will name ways of treating diseases and parasites and
demonstrate how to administer medications.

Benchmark ANS7-6: Students will describe the proper use of pharmaceuticals in the
livestock industry.

Benchmark ANS8-1: Students will identify animal species with productive potential in
the local community, including market opportunity and profitability.

Benchmark ANS8-2: Students will identify land, facility, and skill needs for animal
production.

Benchmark ANS8-3: Students will describe general production practices followed with
agricultural animals, including beef animals, dairy, swine, and horses.

Benchmark ANS8-4: Students will explain methods of animal and premises
identification.

Benchmark ANS8-5: Students will evaluate methods of animal waste disposal and
select an appropriate method for a specific animal production enterprise.

Benchmark ANS9-1: Students will discuss the role and importance of animal exhibits
and shows.

Benchmark ANS9-2: Students will explain the selection of animals for showing.
Benchmark ANS9-3: Students will describe the care and practices in raising a show
animal.

Benchmark ANS9-4: Students will demonstrate practices in halter breaking, grooming,
and show ring management of an animal.

Benchmark ANS9-5: Students will explain and demonstrate ethics associated with
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showing livestock.

Benchmark ANS10-1: Students will define biotechnology and name examples with
agricultural animals.

Benchmark ANS10-2: Students will explain the meaning of genetic engineering of
animals and identify issues associated with this technology.

Benchmark ANS10-3: Students will explain the role of DNA in genetic engineering and
demonstrate the extraction of DNA from animal cells.

Benchmark ANS11-1: Students will manage an appropriate supervised experience in
animal science.

Benchmark ANS11-2: Students will identify opportunities for participation and
advancement in the FFA related to agricultural animals.

Horticulture / Botany (Select all that apply)

Benchmark IHO1-1: Students will discuss the importance of horticulture plants.
Benchmark IHO1-2: Students will list and describe major areas of the horticulture
industry.

Benchmark IHO1-3: Students will relate plant domestication to horticulture.

Benchmark IHO1-4: Students will identify the roles of technology, including
biotechnology, in horticulture.

Benchmark IHO1-5: Students will explain hydroponics and describe how it is practiced
in horticulture production.

Benchmark IHO2-1: Students will identify occupations in horticulture industries and the
competencies needed for occupational entry.

Benchmark IHO2-2: Students will name and describe important interpersonal skills for
success in horticulture careers.

Benchmark IHO3-1: Students will assess safety situations in horticulture work and
choose appropriate safety practices.

Benchmark IHO3-2: Students will properly select, use, and maintain personal protective
equipment when working in horticulture.

Benchmark IHO4-1: Students will explain the meaning and importance of sustainable
horticulture production.

Benchmark IHO4-2: Students will discuss the meaning and use of resource
conservation in horticulture production.

Benchmark IHO4-3: Students will compare and contrast organic methods of production
with traditional methods.

Benchmark IHO4-4: Students will identify common annual, biennial, and perennial
horticultural plants in the local area.

Benchmark IHO5-1: Students will explain plant life cycles and classify important plants
by life cycle.

Benchmark IHO5-2: Students will identify and explain the functions of the major
vegetative parts of plants.

Benchmark IHO5-3: Students will distinguish between sexual and asexual reproduction
of plants.

Benchmark IHO5-4: Students will identify and explain the functions of major
reproductive parts of plants.

Benchmark IHO5-5: Students will explain the importance of seed in plant reproduction.
Benchmark IHO5-6: Students will name and explain important methods of asexual plant
propagation.
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Benchmark IHO5-7: Students will discuss the importance of plant genetics and
breeding.

Benchmark IHO6-1: Students will discuss the cellular structure of plants.

Benchmark IHO6-2: Students will discuss processes in plant growth.

Benchmark IHO6-3: Students will identify the role of hormones in plant growth and
development.

Benchmark IHO6-4: Students will explain the meaning and importance of
photosynthesis and respiration.

Benchmark IHO6-5: Students will name the nutrients needed for plant growth and
development and describe the functions of major nutrients.

Benchmark IHO7-1: Students will discuss the meaning and importance of soil.
Benchmark IHO7-2: Students will identify the constituents of soil and relationship to soll
texture.

Benchmark IHO7-3: Students will describe how soil is formed.

Benchmark IHO7-4: Students will explain soil fertility and relationship to plant
productivity.

Benchmark IHO7-5: Students will explain soil pH and identify ways of modifying pH.
Benchmark IHO7-6: Students will discuss nutrient diagnostic procedures and make a
soil sample.

Benchmark IHO7-7: Students will relate the meaning and importance of land and its
classification.

Benchmark IHO7-8: Students will explain the qualities of good media and prepare
media to use with particular crops.

Benchmark IHO8-1: Students will explain the sexual propagation of plants and identify
conditions essential for seed germination.

Benchmark IHO8-2: Students will demonstrate the sexual propagation of selected
horticultural plants.

Benchmark IHO8-3: Students will demonstrate the use of bulbs, corms, and tubers in
the propagation of selected plants.

Benchmark IHO8-4: Students will explain the meaning and use of asexual propagation
with selected crops.

Benchmark IHO9-1: Students will identify cultural conditions essential for plant
productivity.

Benchmark IHO9-2: Students will explain the meaning and use of fertilizers and soil
amendments.

Benchmark IHO9-3: Students will explain the meaning and use of integrated pest
management.

Benchmark IHO9-4: Students will explain the meaning and use of irrigation in
horticultural crop production.

Benchmark IHO9-5: Students will identify the requirements for chemical applicator
certification in horticulture.

Benchmark IHO9-6: Students will demonstrate skills in culturing a horticultural crop.
Benchmark IHO10-1: Students will manage an appropriate supervised experience in
horticulture.

Benchmark IHO10-2: Students will identify opportunities for participation and
advancement in the FFA related to horticulture.
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4. Identify the following curriculum sources that you consulted for
the development of your instructional lessons: (Select all that

apply)

CAERT Curriculum Lesson Plans

CAERT Curriculum Print/Electronic teacher resources
CAERT Curriculum PowerPoInt® Files

CAERT Instructional E-Units

CAERT Course Benchmark aligned questions

CIMC Curriculum Lesson Plans

CIMC Curriculum Print/Electronic teacher resources
CIMC Curriculum PowerPoint® files

CIMC Curriculum Video resources

CIMC Curriculum aligned question resources

CEV Curriculum Lesson Plans

CEV Curriculum Print/Electronic teacher resources
CEV Curriculum PowerPoInt® files

CEV Curriculum Video resources

CEV Curriculum aligned question resources
Thompson Delmar Publishing

Interstate Publishers

Pearson Prentice Hall

Other (Please list)

5. Check the following instruction types that you used during this
reporting period: (Select all that apply)

o Lecture o Lecture with o Teacher questioning
discussion
o Teacher o Teacher problem o Small group
demonstration modeling discussion/activity
o Student led o Class discussion Hands—on; experiential
discussion/activity activity
o Independent o Use of computers, Cooperative learning activit)

student work

calculators, or other
technology
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o Laboratory activity o Work sheet o Use of text, reading

work/writing materials
o Teacher interaction o Assessment of o Review of
with individual student learning assignments/tests/projects

students

o Assign homework o Out of classroom
(field experience,
shop, greenhouse,
etc.

(*Parr, 2004 p.
184)
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L

TEACHING

Department of Agricultural Education, Communications and
Leadership

Experimental Teacher Group Qualitative Interview

. Describe what you liked about the CAERT curriculum.

. How did the CAERT curriculum allow you to become a more effective instructor?
. How could the CAERT curriculum be improved?

. How did you sense student engagement to be during the use of the CAERT
curriculum?

. What do you perceive to be the barriers that are associated with the use of the
CAERT curriculum?

. What do you perceive to be the advantages to using the CAERT curriculum?

. What do you perceive to be some weaknesses of the CAERT curriculum?

. What do you perceive as being the level of rigor in the CAERT curriculum?

. Describe the science content within the CAERT curriculum as compared to other

curriculums that you may have used.

10.What lessons do you feel that the students struggled with the most in the CAERT

curriculum?

11.Which lessons do you feel where the easiest to teach in the CAERT curriculum?

12.Considering your normal instructional week, explain how often you used the

CAERT curriculum?
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Leadership

Teacher Qualitative Interview

1. Describe what you liked about the CAERT curriculurne text book style was
easy to read and the students liked it.

2. How did the CAERT curriculum allow you to become a more effective instructor?
| liked that it was on line because students seem to think that every thing come
from the internet these days and it make it more fun for them, as well as, | think, it
fits their current learning style.

3. How could the CAERT curriculum be improvedRe power points were terrible.

(no sugar coating) | would have students tell me that they could develop better
power points than the ones on line. | would spend 2-3 hours improving the power
points for each section that | taught. That became tiresome so | quit using the
power points. | could not figure out how to use the test banks. The two times that
| tried to use the test banks they were cumbersome and not easy to use. |
developed my own test.

4. How did you sense student engagement to be during the use of the CAERT
curriculum?The students enjoyed using the curriculum except for the power
points. Too much information was crammed into each slide and they were not

interactive like they were used to seeing. Such as you could see that parts of the
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5.

stem with out the answers talk about the parts then the answer appear. They like
using this as study guides for quizzes and test. All of the parts of the stem with the
parts name appeared at one time.

What do you perceive to be the barriers that are associated with the use of the
CAERT curriculum?t would be nice if the students had a way to down load the
curriculum to take home on a lap top. Too many of my students have internet at
home for their use. Many of my students do not have high speed internet if they
have internet connections at home. | just came from a meeting of our technology
staff and we have passed a bond issue to provide each student at your new high
school, opening 2011-2012 school year, with laptops for each student to take
home that has their text books loaded on them.

What do you perceive to be the advantages to using the CAERT currictilum?
loaded on a laptop portability. | like that since it is electronic informatioteads

of printed, information updates and new technologies can be updated faster so the
students are getting the newest and latest information. This will be thamorm

their world.

What do you perceive to be some weaknesses of the CAERT curricalum?

points and test banks. | could not even determine it | could choose questions of it
they were set. | did talk to other teachers and they were having simibdempso

What do you perceive as being the level of rigor in the CAERT curricultiae?

that the rigor is great. For the most part it challenged my students without

presenting concepts that were too difficult for them to grasp.
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9. Describe the science content within the CAERT curriculum as compared to other
curriculums that you may have usédiis curriculum is similar to other
curriculum that | have used; the main difference is how it is delivered.

10.What lessons do you feel that the students struggled with the most in the CAERT
curriculum?There was not a particular area that all of them struggled in.

11.Which lessons do you feel where the easiest to teach in the CAERT curriculum?
can not remember which one the students picked up the best.

12.Considering your normal instructional week, explain how often you used the
CAERT curriculum?/Vhen | was teaching the plant science part | used the

curriculum at least four days a week.
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Leadership

Teacher Qualitative Interview

1. Describe what you liked about the CAERT curriculum.

| enjoyed that the lessons were prepared ahead of time, and little work
was needed to get ready for the lesson. It included good handouts and worksheets
for the students and was much easier than relying on a text book or another form
of curriculum. Also, there were a wide variety of lessons to choose from.

2. How did the CAERT curriculum allow you to become a more effective instructor?

Again, | had lessons that were prepared for me and | always had
something to teach when | walked into the classroom. The lessons were complete
and contained a wide variety of science-based information.

3. How could the CAERT curriculum be improved?

| believe the Plant science curriculum was not necessarily the type of
lessons | use in my horticulture classes. We focus a lot on floral design and
landscaping, and these lessons did not include that curriculum. Also, | believe
many of the lessons would need to be taught at a lower science level for many
teachers and students to better understand them. One major change | would like
to see would be a test and key at the end of each chapter with 25-50 questions.

4. How did you sense student engagement to be during the use of the CAERT
curriculum?
Some of the lessons contained interesting information that really engaged

students. However, some of the material was way over their heads, and they gave
up on understanding it.
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5. What do you perceive to be the barriers that are associated with the use of the
CAERT curriculum?

| think the main barrier is the fact that it is online, and when our school
servers are down, it is very frustrating. Also, most of our ag teachers are not
technological savvy and will have problems accessing the correct stuff. However,
if we all had adequate training in a computer facility where we could actually be
shown all the extra things on the program, that would help!

6. What do you perceive to be the advantages to using the CAERT curriculum?

Many lessons at an affordable price.

7. What do you perceive to be some weaknesses of the CAERT curriculum?

Being online with older instructors who main not be able to access it.

8. What do you perceive as being the level of rigor in the CAERT curriculum?

Not sure!

9. Describe the science content within the CAERT curriculum as compared to other
curriculums that you may have used.

CAERT had much more science curriculum than others. Was more plant
science than horticulture, and would definitely meet many science PASS
standards.

10.What lessons do you feel that the students struggled with the most in the CAERT
curriculum? Biotechnology, genetics...
11.Which lessons do you feel where the easiest to teach in the CAERT curriculum?
Parts of the flower, parts of the plant, roots, etc.
12.Considering your normal instructional week, explain how often you used the
CAERT curriculum?
| used it the first 2 months of the class, about 3-4 days per week. Then |

used different curriculum, and came back to it about 3 days per week during the
3“9 weeks of class.
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Oklahoma State University Institutional Review Board

Date: Tuesday, January 26, 2010
IRB Application No AG103
Proposal Title: Testing the Impact of a Science-Enhanced Curriculum on the Science

Achievement and Agricultural Competency of Secondary Agricultural
Education Students

Reviewed and Exempt
Processed as:

Status Recommended by Reviewer(s): Approved Protocol Expires: 1/25/2011

Principal

Investigator(s): J

James C. Hayne! Shane Robinson

444 Ag Hall 440 Ag Hall
Stillwater, OK 74078 Stillwater, OK 74078

The IRB application referenced above has been approved. It is the judgment of the reviewers that the
rights and welfare of individuals who may be asked to participate in this study will be respected, and that
the research will be conducted in a manner consistent with the IRB requirements as outlined in section 45
CFR 46.

The final versions of any printed recruitment, consent and assent documents bearing the IRB approval
stamp are attached to this letter. These are the versions that must be used during the study.

As Principal Investigator, it is your responsibility to do the following:

1. Conduct this study exactly as it has been approved. Any modifications to the research protocol
must be submitted with the appropriate signatures for IRB approval.

2. Submit a request for continuation if the study extends beyond the approval period of one calendar
year. This continuation must receive IRB review and approval before the research can continue.

3. Report any adverse events to the IRB Chair promptly. Adverse events are those which are

unanticipated and impact the subjects during the course of this research; and

4. Notify the IRB office in writing when your research project is complete.

Please note that approved protocols are subject to monitoring by the IRB and that the IRB office has the
authority to inspect research records associated with this protocol at any time. If you have questions
about the IRB procedures or need any assistance from the Board, please contact Beth McTernan in 219
Cordell North (phone: 405-744-5700, beth.mcternan@okstate.edu).

Sincejy ‘

sfglia Kennison, Chair
Institutional Review Board
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Science-Enhanced Curriculum Research Study
School Principal Consent Form
Treatment Group

January 2010

has agreed to participate in a joint research study between the
Oklahoma Department of Career and Technology Education (ODCTE) and the
Agricultural Education, Communications and Leadership department at Oklahoma State
University (OSU). This teacher was randomly selected from a pool of science certified
instructors in the state and recommendations of teaching excellence made by ODCTE
state staff. \We ask that you sign this letter of consent indicating that you are informed
about the study and support the teachers’ participation in this project.

Background Information:

The purpose of this study is to determine if science-enhanced curriculum taught in a
secondary level animal or plant science course will significantly improve students’
understanding of selected scientific principles when compared to students who were
instructed using a traditional curriculum. Additionally this study will seek to determine
what impact a science-enhanced curriculum has on students’ agricultural content
knowledge.

Procedures:

* Provide classroom instruction for the selected course using the curriculum and
teaching resources provided by the Center for Agricultural and Environmentat
Research and Training (CAERT).

o Administer a science examination provided by the National Research Center for
Career and Technical Education (NRCCTE) to four randomly selected
participants in the teachers('s)selected course.

¢ Administer an agricultural education subject area competency test that will be
provided by the Oklahoma Department of Career and Technology Education
(ODCTE).

o Provide web-based weekly reports over the teachers('s)instruction.

Risks and Benefits:

There are no known risks associated with this study that would occur as a result of
participation. Perceived benefits include the knowledge that a potential science-
enhanced curriculum exists that would allow for the better diffusion of science education—
through the context of agricultural education. BB
/-’ém:m:@d/b@//_@__
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Confidentiality:

Your school can be assured that the records of this study will be kept private and any
information obtained relating to you or your students will be kept confidential. Any
reports that are generated as a result of this study will remain confidential as well, and
not include any identifiers to you or your students. Since this is a joint collaboration
between Oklahoma State University and the ODCTE, a confidential report will be given
to the ODCTE outlining the results. Since this is classified as a voluntary study, your
decision to participate will have no bearing on your current or future relationship with
OSu.

Contact Information:

If you have any questions now or in the future regarding this study, please do not
hesitate to contact myself or the others listed below.

J. Chris Haynes Kurt Murray Dr. Shane Robinson
405-744-3036 405-744-3036 405-744-3094
chris.haynes@okstate.edu kmurr@okcareertech.org shane.robinson@okstate.edu

If you have questions about your rights as a research volunteer, you may contact the
Oklahoma State University Institutional Review Board (IRB) Chair, Dr. Shelia Kennison
at 219 Cordell North, Stillwater, OK 74078, 405-744-3377 or irb@okstate.edu.

Please retain a copy of this form for your records

Statement of Consent:

| have read the above information and support the participation of the teacher in this
study.

Printed Name Signature Date

| Otda. Siatle Univ.
| RB
Poprovad /[P //E
Euplios / __é_f/[/
wet AH A3
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Science-Enhanced Curriculum Research Study
School Principal Consent Form
Control Group

January 2010

has agreed to participate in a joint research study between the
Oklahoma Department of Career and Technology Education (ODCTE) and the
Agricultural Education, Communications and Leadership department at Oklahoma State
University (OSU). This teacher was randomly selected from a pool of science certified
instructors in the state and recommendations of teaching excellence made by ODCTE
state staif. We ask that you sign this letter of consent indicating that you are informed
about the study and support the teachers’ participation in this project.

Background Information:

The purpose of this study is to determine if science-enhanced curriculum taught in a
secondary level animal or plant science course will significantly improve students’
understanding of selected scientific principles when compared to students who were
instructed using a traditional curriculum. Additionally this study will seek to determine
what impact a science-enhanced curriculum has on students’ agricultural content
knowledge.

Procedures: The following requirements have been identified as crucial to this study.
The teacher will:

¢ Provide classroom instruction for the selected course using the curriculum and
teaching methods that the teachers(‘s)would normally use.

e Administer a science examination provided by the National Research Center for
Career and Technical Education (NRCCTE) to four randomly selected
participants in the teachers('s)selected course.

e Administer an agricultural education subject area competency test that will be
provided by the Oklahoma Department of Career and Technology Education
(ODCTE).

¢ Provide web-based weekly reports over the teachers(‘s) instruction.

Risks and Benefits:

There are no known risks associated with this study that would occur as a result of
participation. Perceived benefits include the knowledge that a potential science-
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enhanced curriculum exists that would allow for the better diffusion of science education
through the context of agricultural education.

Confidentiality:

Your school can be assured that the records of this study will be kept private and any
information obtained relating to you or your students will be kept confidential. Any
reports that are generated as a result of this study will remain confidential as well, and
not include any identifiers to you or your students. Since this is a joint collaboration
between Oklahoma State University and the ODCTE, a confidential report will be given
to the ODCTE outlining the results. Since this is classified as a voluntary study, your
decision to participate will have no bearing on your current or future relationship with
OSsu.

Contact Information:

If you have 'any questions now or in the future regarding this study, please do not
hesitate to contact myself or the others listed below.

J. Chris Haynes Kurt Murray Dr. Shane Robinson
405-744-3036 405-744-3036 405-744-3094
chris.haynes@okstate.edu kmurr@okcareertech.org shane.robinson@okstate.edu

If you have questions about your rights as a‘research volunteer, you may contact the
Oklahoma State University Institutional Review Board (IRB) Chair, Dr. Shelia Kennison
at 219 Cordell North, Stillwater, OK 74078, 405-744-3377 or irb@okstate.edu.

Please retain a copy of this form for your records

Statement of Consent:

| have read the above information and support the participation of the teacher in this
study.

Printed Name Signature Date

Olda. Stale Univ.
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Testing the Impact of a Science-Enhanced Curriculum on the Science
Achievement and Agricultural Competency of Secondary Agricultural Education
Students
Instructor Consent Form
Treatment Group

January 2010

Greetings Oklahoma Ag Ed Instructors,

First off let me begin by saying thank you for agreeing to assist us in this study. Itis
only with your help and dedication that this research project will be a success. This
research project will serve as a joint collaboration of Oklahoma State University (OSU)
and the Oklahoma Department of Career and Technology Education (ODCTE) to field
test a science-enhanced curriculum for agricultural education provided to ten pilot
schools in the state which is expected to last through the spring semester of 2010.

Background Information:

The purpose of this study is to determine if science-enhanced curricula taught in a
secondary level animal or plant science course will significantly improve students’”
understanding of selected scientific principles when compared to students who were
instructed using a traditional curriculum. Additionally this study will seek to determine
what impact a science-enhanced curricula has on students’ agricultural content
knowledge. '

Procedures:

* Provide classroom instruction for the selected course using the curriculum and
teaching resources provided by the Center for Agricultural and Environmental
Research and Training (CAERT).

Administer a science examination provided by the National Research Center for
Career and Technical Education (NRCCTE) randomly selected by the principle
investigator for participants in your selected course.

Administer an agricultural education subject area competency test that will be
provided by the Oklahoma Department of Career and Technology Education
(ODCTE).

Provide web-based weekly reports over your instruction.

[ ]

Risks and Benefits:

There are no known risks associated with this study that would occur as a result of
participation. Perceived benefits include the knowledge that a potential science-
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enhanced curricula exists that would allow for the better diffusion of science education
through the context of agricultural education.

Confidentiality:

You can be assured that the records of this study will be kept private and any
information obtained relating to you or your students will be kept confidential. Any
reports that are generated as a result of this study will remain confidential as well, and
not include any identifiers to you or your students. Since this is a joint collaboration
between Oklahoma State University and the Oklahoma Department of Career and
Technology Education, a confidential report will be given to the ODCTE outlining the
results. Since this is classified as a voluntary study, your decision to participate will
have no bearing on your current or future relationship with Oklahoma State University.

Contact Information:

If you have any questions now or in the future regarding this study, please do not
hesitate to contact myself or the others listed below.

J. Chris Haynes Kurt Murray Dr. Shane Robinson
405-744-3036 405-744-3036 405-744-3094
chris.haynes@okstate.edu kmurr@okcareertech.org shane.robinson@okstate.edu

If you have questions about your rights as a research volunteer, you may contact the
Oklahoma State University Institutional Review Board (IRB) Chair, Dr. Shelia Kennison
at 219 Cordell North, Stillwater, OK 74078, 405-744-3377 or irb@okstate.edu.

You will be given a copy of this form to keep for your records.

Statement of Consent:

I have read the above information and freely consent to participate in this study.

Printed Name Signature Date

Principle Investigator Signature Date A
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Testing the Impact of a Science-Enhanced Curriculum on the Science
Achievement and Agricultural Competency of Secondary Agricultural Education
Students
Instructor Consent Form
Control Group

January 2010

Greetings Oklahoma Ag Ed Instructors,

First off let me begin by saying thank you for agreeing to assist us in this study. Itis
only with your help and dedication that this research project will be a success. This
research project will serve as a joint collaboration of Oklahoma State University (OSU)
and the Oklahoma Department of Career and Technology Education (ODCTE) to field
test a science-enhanced curriculum for agricultural education provided to ten pilot
schools in the state which is expected to last through the spring semester of 2010.

Background Information:

The purpose of this study is to determine if science-enhanced curriculum taught in a
secondary level animal or plant science course will significantly improve students™
understanding of selected scientific principles when compared to students who were
instructed using a traditional curriculum. Additionally, this study will determine what
impact a science-enhanced curricula has on students’ agricultural content knowledge.
The following procedures will serve as expectations of you during the course of this
study.

Procedures:

e Provide classroom instruction for the selected course using the curriculum and
teaching methods that you would normally use.

e Administer a science examination provided by the National Research Center for
Career and Technical Education (NRCCTE) randomly selected by the principle
investigator for participants in your selected course.

« Administer an agricultural education subject area competency test that will be
provided by the Oklahoma Department of Career and Technology Education
(ODCTE) at the end of the spring semester.

e Provide web-based weekly reports over your instruction throughout the duration
of the spring semester.

Risks and Benefits:

There are no known risks associated with this study that would occur as a result of

participation. Perceived benefits include the knowledge that a potential science-  [giia. Siate v,
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enhanced curriculum exists that would allow for the better diffusion of science education
through the context of agricultural education.

Confidentiality:

You can be assured that the records of this study will be kept private and any
information obtained relating to you or your students will be kept confidential. Any
reports that are generated as a result of this study will remain confidential as well, and
not include any identifiers to you or your students. Since this is a joint collaboration
between OSU and the ODCTE, a confidential report will be given to the ODCTE
outlining the results. Since this is classified as a voluntary study, your decision to
participate will have no bearing on your current or future relationship with OSU or
ODCTE.

Contact Information:

If you have any questions now or in the future regarding this study, please do not
hesitate to contact myself or the others listed below.

J. Chris Haynes Kurt Murray Dr. Shane Robinson
405-744-3036 405-744-3036 405-744-3094
chris.haynes@okstate.edu kmurr@okcareertech.org shane.robinson@okstate.edu

If you have questions about your rights as a research volunteer, you may contact the
Oklahoma State University Institutional Review Board (IRB) Chair, Dr. Shelia Kennison
at 219 Cordell North, Stillwater, OK 74078, 405-744-3377 or irb@okstate.edu.

You will be given a copy of this form to keep for your records.

Statement of Consent:

| have read the above information and freely consent to participate in this study.

Printed Name Signature Date

Principle Investigator Signature Date S
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January, 2010
Dear Parent(s):

Your child’s agricultural education class has been selected to participate in a research
study to determine the effects that a science-enhanced curriculum has on students’
science achievement and agricultural competency in agricultural education.

The goal of our project is to determine if a science-enhanced curriculum will help
students achieve higher scores in science. During the course of this project, four
randomly chosen students will be administered a science examination. As such, your
child may or may not be chosen to participate in the science examination. If selected
your child has the option to refuse without penalty. However, even though only four
students will be selected for science examination purposes, all students will be
administered a technical competency exam in agriculture. The results will only be used
for research purposes and will in no way affect your child’s outcome in the course.
Further, please be advised that no information collected during this research will be
released to the school or any other recipient and will be destroyed at the end of the
study.

If you prefer that your child not participate in this study, please contact me as soon as
possible so arrangements can be made to ensure that your child will be excluded from
the study. | can be reached at 405-744-3036 or at chris.haynes@okstate.edu if you
have any further-questions.

Sincerely,

J. Chris Haynes

Graduate Teaching & Research Associate

Department of Agricultural Education, Communications & Leadership
Oklahoma State University

Qlda. State Univ.
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Science-Enhanced Curriculum Research Study

Parent Consent Form

Return this form only if you do not want your student to participate in this research
study

Print your student’s name

1 DO NOT CONSENT to have my child participate in science tests or agricultural skills
tests for the study of science-enhanced curriculum being conducted by researchers

from Oklahoma State University.

Printed Name Signature Date

If you agree to your student’s participation, you can discard this form. If you have
signed the form to indicate you do not want your student to take part in this study, have

your student return the form to his or her teacher.
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Testing the Impact of a Science-Enhanced Curriculum on the Science
Achievement and Agricultural Competency of Secondary Agricultural Education

Students Participant Consent Form

Check one of the following boxes:

| consent to participate in science tests and agricultural skills tests for the study
D of science-enhanced curriculum being conducted by researchers from Oklahoma
State University.

| do not consent to participate in science tests and agricultural skills tests for the
|:| study of science-enhanced curriculum being conducted by researchers from
Oklahoma State University.

Printed Name Signature Date

[Gida. Siatie Univ.

IRB

i\w;mv@ﬂ_/é) Z
Eures LIS T/

ety 103

201




APPENDIX N

FIDELITY WEEKLY REPORT CORRESPONDANCE EMAIL

202



Month XX, 2010
Dear

First off, let me begin by saying thank you for agreeing to assist us in this study.
It is only with your help and dedication that this research project will be a
success. This research project will serve as a joint collaboration of Oklahoma
State University (OSU) and the Oklahoma Department of Career and Technology
Education (ODCTE) to test the effects of a science-enhanced curriculum in
agricultural education. The study is expected to last through the spring semester
of 2010.

An essential component of this study includes weekly online reports that allow
the researcher to better understand the methods you are using during your
instruction. | understand the value of your time and have taken steps to ensure
that the report is very simple in nature and will take no more than five minutes to
complete.

The weekly report can be found at the following location:
http://survey.okstate.edu/WeeklyReport/

Ideally, the report should be submitted the Monday following the week of
reported instruction. The first reporting period began this past week,

[Date]. The weekly report website is online and ready for your use.

We understand that at times you will be out of the office fulfilling the requirements
of your position and cannot meet the deadline as requested. This is not a
problem. However, when this does occur, please submit the report to me at your
earliest convenience.

Once again, Thank You for your assistance with this study. It is only through
your help that we can provide information to the ODCTE that will better allow
them to assess the value potential of this curriculum.

Sincerely,

J. Chris Haynes

Graduate Teaching & Research Associate

Oklahoma State University

Department of Agricultural Education, Communications & Leadership
444 Ag Hall

Stillwater, OK 74078

405-744-3036
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Experimental and Comparison Group Curriculum and Instructional Personal
characteristics (N = 14)

Treatment Course Taught Instruction
School P&SS ANSI HORT Minutes Type
Charles Page 1 55 Regular
Durant 1 50 Regular
*  Kingfisher

Lexington 1 85 Block
*  Mooreland

Mustang 1 55 Regular

Comparison

Cushing 1 45 Regular
*  Comanche

Edmond 1 1 45 Regular

Fletcher 1 50 Regular

Harrah 1 1 85 Block

Jay 1 45 Regular
*  MclLoud

Waukomis 1 1 45 Regular

*  No Weekly Report Submission
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50¢

Self-Reported Units of Instruction Taught by Treatment and Control Group Instructors (N = /4)

PLS1

School

PLS2

PLS3

PLS4

PLSS

PLS6

PLS7

PLS8

PLS9

ANS1

ANS2

ANS3

ANS4

ANSS

ANS6

ANS7

ANSS

ANS9

ANS10

ANS11

THO1

[THO2
THO3

THO4
THOS
THO6

THO7
THOS8
THO9

[HO10

Treatment

Charles Page High School
Durant
*  Kingfisher
Lexington High School
*  Mooreland
Mustang High School

Control

Cushing
*  Comanche
Edmond
Fletcher
Harrah High School
Jay High School
*  MeLoud
Waukomis High School

—_

—_
!

—_ N

—_ N -

[NS]

[\8]

*  No Weekly Report Submission



APPENDIX Q

TREATMENT AND COMPARISON GROUP SELF-REPORTED INSTRUONAL
TOPICS — PLANT AND SOIL SCIENCE

210



[T¢

Self-Reported Instructional Topics Taught by Treatment and Control Group Instructors in Plant and Soil Science (N = 14) a
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Treatment

Charles Page High School

Durant 1
*  Kingfisher

Lexington High School
*  Mooreland

Mustang High School

Control

Cushing
*  Comanche
Edmond
Fletcher 1
Harrah High School
Jay High School
*  McLoud
Waukomis High School

*  No Weekly Report Submission
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Self-Reported Instructional Topics Taught by Treatment and Control Group Instructors in Plant and Soil Science (N = 14) b
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Treatment
Charles Page High School
Durant
*  Kingfisher
Lexington High School
*  Mooreland
Mustang High School
Control
Cushing
*  Comanche
Edmond
Fletcher 1

Harrah High School
Jay High School

*  MecLoud
Waukomis High School

*  No Weekly Report Submission
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v1c

Self-Reported Instructional Topics Taught by Treatment and Control Group Instructors in Animal Science (N = 14) a

ANS1-1
ANS1-2
ANS1-3
ANS1-4
ANS1-5
ANS2-1
ANS2-2
ANS2-3
ANS3-1
ANS3-2
ANS4-1
ANS4-2
ANS4-3
ANS4-4
ANS4-5
ANS4-6
ANS3-1
ANS5-2
ANS5-3
ANS3-4
ANSS5-5
ANS5-6
ANS3-7

School

Treatment

Charles Page High School
Durant
*  Kingfisher
Lexington High School 1 1
*  Mooreland
Mustang High School 1 1111111111 111 11 1 1

Control

Cushing
*  Comanche

Edmond 2 11 1 1

Fletcher

Harrah High School

Jay High School 1 21111 11 1 2 11
*  MecLoud

Waukomis High School 1

[SS I ]
W N
—_ =

*  No Weekly Report Submission
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Self-Reported Instructional Topics Taught by Treatment and Control Group Instructors in Animal Science (N = 14) 5

ANS6-1
ANSG6-2
ANS6-3
ANS6-4
ANS6-5
ANS6-6
ANS6-7
ANS6-8
ANS7-1
ANS7-2
ANS7-3
ANS7-4
ANS7-5
ANS7-6

School

Treatment

Charles Page High School

Durant
*  Kingfisher

Lexington High School 11 11
*  Mooreland

Mustang High School 111 1 11111111

Control

Cushing
*  Comanche
Edmond 11 11111 1
Fletcher
Harrah High School 2 4 211
Jay High School 31 1 1 1 3
*  McLoud
Waukomis High School

W -
P
S
w
—_

*  No Weekly Report Submission
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Self-Reported Instructional Topics Taught by Treatment and Control Group Instructors in Animal Science (N = 14) ¢

ANS10-1
ANS10-2
ANS10-3
ANS11-1
ANS11-2

ANSS-1
ANSS-2
ANSS-3
ANSS8-4
ANSS-5
ANS9-1
ANS9-2
ANS9-3
ANS9-4
ANS9-3

School

Treatment

Charles Page High School
Durant
*  Kingfisher
Lexington High School
*  Mooreland
Mustang High School 11 1 11 111 1111

Control

Cushing
*  Comanche
Edmond 1 2 1 1 1
Fletcher
Harrah High School
Jay High School 11 2 3 43 2 1
*  McLoud

Waukomis High School

*  No Weekly Report Submission
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Self-Reported Instructional Topics Taught by Treatment and Control Group Instructors in Horticulture (N = 14) a

School

[HO1-1

[HO1-2

IHO1-3

[HO1-4

IHO1-5

[HO2-1

[HO2-2

[HO3-1

THO3-2

[HO4-1

[HO4-2

[HO4-3

[HO4-4

[HOS-1

[HO3-2

[HOS5-3

[HOS5-4

[HO3-5

[HOS5-6

[HOS5-7

[HO6-1

[HO6-2

[HO6-3

[HO6-4

[HO6-5

Treatment

Charles Page High School
Durant
*  Kingfisher
Lexington High School
*  Mooreland
Mustang High School

Control

Cushing
*  Comanche
Edmond
Fletcher
Harrah High School
Jay High School
*  McLoud
Waukomis High School

—_
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—_
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*  No Weekly Report Submission
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Self-Reported Instructional Topics Taught by Treatment and Control Group Instructors in Horticulture (N = 14) 5

SO TRYR P a0 T QT el
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School HE S E Do EHm D DT
Treatment
Charles Page High School 11 1 1
Durant
*  Kingfisher
Lexington High School
*  Mooreland
Mustang High School
Control
Cushing 1 1
*  Comanche
Edmond 1 1 4 213 2 3 1 31 4
Fletcher 1 21 1 1 11
Harrah High School 211134321
Jay High School
*  McLoud

Waukomis High School

*  No Weekly Report Submission
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