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Abstract

The purpose of this study was to determine the attitudes of Oregon Agricultural Science and

Technology (AST) teachers toward integrating science into their agricultural education programs. Results
of the study indicated that almost one fourth of Oregon's AST teachers have a teaching credential with a
science endorsement, while almost half the teachers indicated students receive science credit for agriculture
classes in their high school. Teachers felt prepared to teach biological and physical science concepts and
that integrating science into agriculture classes has increased their ability to teach students to solve
problems. Teachers believed that administrator and parental support for the agriculture program has
increased since they integrated more science into the curriculum, and that high ability students are more
likely to enroll in agricultural education courses that integrate science. There are, however, barriersto
integrating science. Funding and equipment are significant barriers to integrating science. Teachersalso
felt that lack of agriscience workshops for agricultural education teachers is a barrier to integrating science

into the agricultural education program.

Introduction/Theoretical Framework Sciences (1988) and the American Association for
the Advancement of Sciences (Project 206 1, 1993)
How do Agricultural Science and both advocate including scientific principles into
Technology teachers decide what to teach? What the agriculturd education curriculum. Current
impact do the findings of such studies as A Nation brain-based research aso advocates the integration
a Risk: The Imnerative for Educationd Reform of subject matter. Caine and Caine (1994) found
(1983) and the Nationa Academy of Sciences that various disciplines relate to each other and
Underganding Agriculture. New Directions for share common information that the bran can
Education (1988) have on Agriculturd Science recognize and organize. They add “the part is
and Technology teachers decisons of what aways embedded in a whole, the fact is dways
curriculum to offer their sudents? What affect do embedded in multiple contexts, and a subject is
perceived bariers of integrating science into their aways related to many other issues and subjects’
program have in guiding tescher curricular and (. 7).
instructional decision making in agricultural
education classooms? These ae a few of the As adapted to this study, the findings
questions that guided this study into the thought suggest that disciplines do not stand gpart in
processes of Oregon’'s Agricultura Science and isolated subsets. Information is shared across
Technology teachers and ther abilities and disciplines in ways that can hdp students organize
willingness to integrate science into the agriculture ther thoughts more effectively. Thus, academic
curriculum. subject matter could be taught in the context of
traditionad  vocationd curriculum.  Spedficaly,
Cdls for integrating basc stience into scientific concepts could be taught in the
applied sciences have been voiced from severd agricultural  education classsoom where students
different directions. The Nationd Academy of would be dlowed to apply their knowledge of
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science to a rich and meaningful context.

Research findings have supported the clam
that integration of science into agriculture
curricula is a more effective way to teach science.
Studies conducted and duplicated support the
findings that students taught by integrating
agriculturd and scientific principles demondrated
higher achievement than did sudents taught by
traditiona gpproaches (Enderlin & Osborne, 1992;
Enderlin, Petrea, & Osborne, 1993; Roegge &
Russl, 1990; and Whent & Lesng, 1988).

Curriculum redesign efforts in the 1990's
in agricultural education have converged on
identifying promising drategies that incorporate
more science into high school agricultural
curricula (Osborne & Dyer, 1998). Current
research into teacher thinking as it relates to
curricullum has edablished that teacher thinking
influences teecher action and ultimately impacts
the learning which takes place in schools (Clarkk &
Peterson, 1986).

It is important that agriculturd educators
believe in the benefits of integrating academics into
the agriculture curriculum if it is to be successful
Johnson (1995) reported that Arkansas teachers
perceived that offering science credit for
agriculture courses would increase  enrollment,
benefit students, and enhance the program image.
In addition, Missssppi agriscience teachers
enjoyed teaching agriscience courses and
perceived strong support from gtakeholders in
their schools (Newman & Johnson, 1994).

Although many benefits exig for the
integration of academics into vocationd education,
severd bariers limit the integration of academic
and vocationa education. Roberson, Flowers, and
Moore (1997) stated that a lack of strong teacher
support of the educationd reform in North
Cadlina may be related to the many bariers
teachers encounter when attempting to integrate
vocationd and academic curricula  Severa
researchers have recommended tha in-service
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programs be offered to assist teachers in
integrating science into the agricultura education
curriculum (Kirby, 1990; Neason, 1992; Newman
and Johnson, 1994; Thompson & Schumecher,
1998).

The theoretical model for this study
consisted primarily of the perceptions of
Agricultural  Science and Technology teachers
towards integrating science into their curriculum.
The theoreticd bass for this study is grounded in
the Theory of Predicted Behavior (Fishbein, 1967)
and the Theory of Planned Behavior (Fishbein &
Ajzen, 1975). The theory of Predicted Behavior
(Fighbein, 1967) suggested that beiefs and
behaviord intentions can best be viewed as
consequences of atitude. The theory of Planned
Behavior (Fishbein & Ajzen, 1975) suggested that
demographic variables, observations, and
knowledge influence vaues and bdiefs, which in
turn affect attitudes, intentions and finally,
behaviors. Both theories impact the sudy of
fectors that influence the efforts of agriculturd
educators to integrate science into their
curriculum.

As adapted to this study, these theories
suggest that agricultural educators  past
experiences, persona training, values, and
observations about science, influence their
opinions, confidence levd, and ultimatey, ther
decisons to integrate science into their curriculum.
Understanding the agricultural educators
perceptions concerning the integration of science
into their curricula will help determine how likely
they are to actudly teach an integrated agriculturd
science curriculum.

Pur pose/Obj ectives

The purpose of this sudy was to determine
how Oregon Agriculturd Science and Technology
(AST) teachers percaived the impact of integrating
science on agricultura  education programs. To
fulfill the purposes of the dudy, the following
research questions were addressed:
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L What were demographic characteristics of
Oregon AST teachers?

2. What were the perceptions of AST
teachers concerning teaching integrated
science?

3. What were the perceived barriers to
integrating science in the agricultural
education program?

4. What were the AST teachers perceptions
concerning  student enrollment since
integrating  science into their agricultura
education program?

5. What were the AST teachers perceptions
concerning support of the agriculturd
education program since integrating
science?

M ethods/Procedures

The target population for this study
conasted of current Oregon Agricultural Science
and Technology (AST) teachers employed during
the 1997-98 school year (N = 111). The Oregon
Depatment of Education provided the researchers
with a current database containing the name and
school address of each teacher. Caution should be
exercised when generdizing the results of the
study beyond the accessble sample.

The Integrating Science Survey Instrument
developed by Thompson and Schumacher (1998)
was used to identify the perceptions of the AST
indructors.  Vdidity of the indrument was
established by the authors (Thompson and
Schumacher, 1998). As a measure of the
religbility of the atitude scae, internd consstency
was established using Cronbach’s apha (a = .88
pilot study, and 81 Instrument).

The survey ingrument and cover letter

were mailed to the subjects. Two weeks after the
initid mailing, a telephone cal was placed and/or
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an e-mail message was sent to al non-respondents.
Usable responses were received from 106 teachers
for an overdl response of  95.5 % Nonresponse
error was controlled by comparing early and late
respondents on the mean attitude scales using a t-
test. No ggnificant differences were found on the
major congructs of the study, therefore the results
from the data sample were genedized to the
target population.

Results/Findings

The average respondent was 41 years of
age (SD = 93), had 143 years of teaching
experience (SD = 8.95) and had taught
approximately 11 years at their current school (SD
= 8.4). While 92% of the respondents were male,
8% were female. Over 77% of the respondents
had been enrolled in agricultura education while in
high school with dmost 61% of those enrolled,
completing four years of high school agriculturd
education courses.

The respondents indicated that 84% had
participated in inservice workshops/course(s) that
taught them how to integrate science.  Of the 84%
that attended integrating science workshops, 18%
had participated in one workshop, 23% had
participated in two workshops, 12% had
participated in 3 workshops, and 22% had
participated in four or more workshops that taught
them how to integrate science. While 49.5% of
the respondents indicated their students receive
science credit for agriculturd education classes in
their school, 50.5% indicated students in ther
classes do not receive science credit for
agriculturd education classes. One in every five
(23%) respondents reported they currently have a
teaching license with a science endorsement.

The respondents were asked to respond to
42 daements regarding integrating science into
ther Agriculturd Education Programs.  Thelr
reponses were measured using afive point Likert-
type scale where 1=drongly disagree, 2=disagree
3=neutral 4=agree, and 5=drongly agree.
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Cronbach's Alpha for reiability was .80

Table 1 presents Agriculturd Science and
Technology teachers modd attitude toward
teaching integrated science in agricultural
education. Respondents agreed or strongly agreed
(72.4% combined) they felt prepared to teach
integrated biologicad science concepts,  while
64.7% of the respondents agreed or strongly
agreed they fet prepared to teach integrated
physica science concepts. Sixty percent (60%) of
the respondents agreed or strongly agreed that
integreting science into agriculture classes has
increased their ability to teach students to solve

problems. Only one percent (1%) strongly agreed,
while 5.8% disagreed and 41% of the respondents
were neutrd that more preparation time is required
to integrate science into the curriculum.

Table 2 presents the agriculture teachers
moda attitude toward bariers to integrating
stience into the agricultural education program.
Over eghty-three (83.8%) of the respondents
agreed or strongly agreed that lack of appropriate
equipment is a barrier to integrating science.  Over
sixty-three (63.8%) of the respondents agreed or
srongly agreed that lack of adequate federd,
date, or locd funds is a barier to integrating

Table 1._Teachers Perceptions Toward Teaching Integrated Science into Agricultural Educetion Programs

(N =106)
Teaching Integrated Science Item SA% A% N% D % SD%
| fed prepared to teach integrated biologicad science
Concepts 27.6 44 .8 19.0 8.6 00
72.4" 8.6°
| fee prepared to teach integrated physical science
Concepts. 13.3 51.4 25.7 95 00
4.7" 9.5°
Integrating science into agriculture classes has increased my
ability to teach students to solve problems. 6.7 53.3 35.2 4.8 00
60.0" 48"
| have integrated more science in the advanced courses than
the introductory courses that | teach in agriculturd education, 11.4  37.1 31.4 18.1 1.9
48.5" 20.0°
Integrating science into the agriculturd education program
requires more preparation time for me than before | 10 31.4 41.0 21.0 5.8
emphasized integrating science
32.4" 26.8°
| teach integrated science concepts in agricultura education
that focus more on the biologica science concepts than the 10 25.7 39.0 27.9 6.7
physical science concepts.
26.7" 34.6"
1 Strongly agree and agree combined. b Strongly disagree and disagree combined
science. While over sixty-two percent (62.8%) of Teachers perceptions concerning

the teachers agreed or strongly agreed that a lack
of agriscience workshops for agriculture teachers
is a barrier to integrating science.
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studentenrollment is presented in Table 3. Over
Sixty-seven percent (67.5%) of the teachers agreed
or drongly agreed that high ability students are
more likely to enroll in agriculturd education
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Table 2. Percaived Barriers to Integrating Science In Agriculturd Education Programns (N = 106)

Barriers Item

Lack of appropriate equipment is a barrier to integrating
stience into agricultural education programs.

Lack of adequate federa, state, or local funds is a barrier to
integrating science into agriculturd education programs.

Lack of agriscience workshops for agricultura education
teachers is a barrier to integrating science.

Lack of science competence among teachers in agriculturd
education is a barrier to integrating science.

Lack of an integrated science curriculum is a barrier to
integrating science into the agriculturd education program

Lack of student preparation (prior to enrolling in agricultura
education) in science is a barrier to integrating science.

Lack of close proximity to high-technology firms is a barier
to integrating science in agriculturd education programs.

Lack of a science teacher who is willing to help me integrate
science concepts has been a barrier to integrating science

Lack of agriscience jobs in the locd community is a barrier
to integrating science into the agricultural education

program.

SA% A% N% D% SD%
35.2  48.6 7.6 7.6 1.0
83.8” 8.6°
23.8  40.0 171 171 1.9
63.8 * 19.0°
13.3 49.5 20.0 171 0.0
62.8 # 171 °°
6.7 40.0 26.7 229 38
46.7 26.7 °
8.6 31.4 27.6 295 29
40.0 ? 32.4°%
5.7 26.7 28.6 36.2 29
32,43 391 P
5.7 26.7 28.6 36.2 29
31.4° 30.1b
4.8 20 25.7 40 95
24.8 2 495 °
3.8 14.3 31.4 438 6.7
18.1 * 50.5°

“Strongly agree and agree combined. ® Strongly disagree and disagree combined

courses that integrate science. Only 10.5% of the
teachers disagreed or strongly disagreed with this
Satement.

Table 4 presents the agriculture teachers
moda attitude toward program support since
integrating science into their agricultural education
program.  Over gxty percent (61.9%) of the
teachers agreed or srongly agreed that local
adminigtrator support has increased since they
integrated more science into the agriculturd
education program. Over sixty percent (6 1.9%) of
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the teachers dso agreed or strongly agreed that
parental support has increased since they
integrated more science into the agricultura
education program.

Conclusons and Recommendations
Based on the findings of this study, the
following conclusons and recommendations were

drawn:

Almost one fourth of Oregon's AST
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Table 3. Teachers Perceptions Concerning: Student Enrollment and Integrating: Science into Agricultural

Education Programs (N = 106)

Student Enrollment Item SA %A %N D% SD%
High &bility sudents are more likdy to enroll in agricultura
education courses thet integrate science. 171 %05 219 86 1.9
67.6" 10.5°
Average ability sudents are more likdy to enrall in
agricultur education courses that integrate science. 95 457 333 114 00
55.2" 11.4°
Tota program enrollment in agriculturd education has
increased since | integrated science. 114 419 362 8.6 1.9
53.3 ¢ 10.5,
Integrating science into the agricultura education program
more effectively meets the needs of specid population 105 371 383 133 5.7
students.
476 , 19.0,
Low ability students are more likely to enroll in agriculturd
education courses that integrate science. 114 25.7 333 248 48
37.1, 296 ,

. trongly agree and agree combined. | Strongly disagree and disagree combined

teachers reported having a teaching credentia with
a science endorsement, while 50% of the teachers
indicated their students recelve science credit for
agricultural  cdasses in thar school.  Teachers
should be encouraged to earn their science
endorsement, especidly if they desre to teach
agriculture for science credit. Further research
should be conducted to determine if students that
are recaiving science credit for agriculture classes
are receiving the necessary knowledge and skills in
science.

As a group, the teachers felt prepared to
teech integrated biologicd and physicd science
concepts and that integrating science into the
curriculum has increased their ability to teech
sudents to solve problems. Further research
should be conducted to determine the extent and
degree to which teachers felt they were prepared
to teach physica and biologicd concepts. Do
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teachers fed more prepared to teach in the
traditional areas of animd science, plant science,
than the emerging technology aeass such as
biotechnology, environmental science, and
aquaculture? Since, agricultural education
subscribes to the problem  solving  approach
method of teaching (Phipps & Osborne, 1988),
teacher preparation programs should purport
integrating science as a means of teaching students
to solve problems.

Although Oregon Agriculturd Science and
Technology teechers didn't agree on Specific
bariers to integrating science, the participants
indicated the mogt sSgnificant bariers dedt with
equipment and funding.  With the budget
condraints in schools across the dtate, teachers
may need to explore grant funding and business
partnerships to asss in integrating science into the
curriculum. Creative funding may be the catdyst
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Table 4. Teachers Perceptions Concerning; Program Support and Integrating Science into Agriculturd

Education Programs (N = 106)

Progran  Support Item

Locd adminigtrator support has increased since | have
integrated more science into the agriculturd education

program.

Parental support has increased since | have integrated more

science into the agricultura education program.

School counsglor support has increased since | have

integrated more science into the agricultural education

program.

Community support has increased since | have integrated
more science into the agriculturd education program.

Science teacher support has increased since | have
integrated more science into the agriculturd educeation

program.

Other teacher support has increased since | have integrated
more science into the agriculturd education program.

SA% A % N % D % SD%
114 505 31.4 57 10
61.9, 6.7,
7.6 54.3 31.4 5.7 1.0
61.9, 6.7,
9.5 49.5 33.3 6.7 1.0
590 7.7,
6.7 48.6 37.1 6.7 1.0
55.3, 1.7,
8.6 36.2 41.0 13.3 1.0
44.8, 143,
4.8 31.4 54.3 7.6 19
36.2, 9.5,

. Strongly agree and agree combined. | Strongly disagree and disagree combined

to integrating science in many agriculture
programs.  State Department of Education leaders
and teacher preparation programs should assst
teechers in deveoping skills to write for grant
funding.

The findings of the current study concur
with the findings of other researchers (Roberson,
Flowers & Moore, 1998; Thompson &
Schumacher, 1998; Newman & Johnson, 1994),
that teachers felt a lack of agriscience workshops
for agricultural education teachers is a barrier to
integrating science. Teacher preparation programs
and dtate departments of education must provide
workshops that will asss teschers in integrating
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stience  (Kirby, 1990). Teachers felt that
integrating science into the curriculum will draw
more high ability students into agricultural
education programs. As we hear teachers
comment about aspiring to have more high ability
dudents in their program, they must redize tha a
more science oriented curriculum may be a means
of dtracting these dudents into agriculturd
education programs.

A mgority of the teachers fet that loca
adminigrator (Newman & Johnson, 1994) and
parental support has increased since they
integrated more science into the agricultura
education program. Adminisrator and parentd
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support are important aspects of program
expanson and development. Future studies can
help determine the extent of adminigtrator and
parenta support for integrating science into the
agriculturd  education program.

References

American Asociation for the
Advancement of Science (1983). Project 2061-
Science for al Americans. Washington, DC:
Author

Enderlin, K. J. & Osborne, E. W. (1992).
Student achievement, attitudes, and thinking skill
atanment in an integrated sciencelagriculture
course. Proceedings of the Nineteenth Annua
National Aaricultural Education Research
Bleding. ouis, MO.

Enderlin, K J, Petrea, R. E., & Osborne,
E. W, (1993). Student and teacher attitude
toward and performance in an integrated
science/agriculture  course.  Proceedings of the
47th Annua Centrd Region Research Conference
in Agriculturd  Education. S. Louis, MO.

Caine, R. N. & Caine, G. (1994). Making
connections.  Teaching and the human bran.
Menlo Park, CA: Addison-Wedey Publishing.

Clark, C., & Peterson, P. (1986).
Teachers thought processes. In M.C. Wittrock

(Ed.), Handbook of Research on Teaching (3™
Edition), (255-296). New York: Macmillan.

Fishbein, M. (1967). Attitude and the
prediction of behavior. In M. Fishbein (Ed.),

Readings in_attitude theory and measurement.
New York: Wiley.

Fishbein, M. & Ajzen, |. (1975). Beliefs,

Attitudes, Intentions. and Behaviors  Reading,
MA: AddisonrWedey Publishing Company.

Johnson, D. M. (1995). Arkansas

Journal of Agricultural Education

28

agriculture teechers opinions concerning science
credit for agriculture. Proceedings of the 22nd

Annua Nationd Agriculture Education Research
Meeting. Denver, CO.

Kirby, B. M. (1990). Attitudes,
knowledge, and implementation of agriculturd
science by North Carolina agn ulturd  education
teachers. Proceedings of the 17’ Annua Naiond
Aaricultural Education Research Meeting.
Cincinnati, OH.

Nationad Academy of Sciences, Committee
on Agriculturd Educaion in the Secondary
Schools. (1988). Understanding agriculture: New
directions for education.  Washington, DC:
Nationa Academy Press.

Nationd Commisson on Excdlence in
Education (1983). A nation at risk: The
imoerative for educaiona reform.  David P.
Gardner (Chair). Washington, DC: United States
Depatment of Education.

Neason, A. B. (1992). Analysis of
agriscience teacher inservice needs. Proceedinns
of the 19th Annual National Agricultural

Education Research Meeting. St. Louis, MO.

Newman, M. E. & Johnson, D. M. (1994).
Insarvice education needs of teachers of pilot
Agriscience courses in Missssppi. Journd of
Agricultura Education, 3 5 (1), 54-60.

Osborne E. W. & Dyer, J. E. (1998).
Attitudes of Illinois High School Science Teachers
Toward Educationa Programs in Agriculture.
Journa of Agricultural Education 39 (1), 8- 16.

Phipps. L. J, & Osborne, E. W. (1988).
Handbook on agriculturd education in _public
schools (5th ed.). Danville, IL: Interdtate.

Roberson, D. L., Fowers, J.,, & Moore, G.
E. (1997). The datus of integration of academic
and agricultura education in North Carolina

Vol. 40, No. 3 1999



Proceedings of the 24m Annual National

Agricultura Education Research Mesting. Las
Vegas, NV.

Roegge, C. A. & Russl, E. B. (1990).
Teaching gpplied biology in secondary agriculture:
Effects on dudent achievement and attitudes.
Journd of Agricultural Education, 3 1 (1), 27-3 1.

Thompson, G. W., & Schumacher, L. G.

Journal of Agricultural Education

29

(1998). Implications of integrating science in
secondary agricultural education programs.
Journd of Agriculturd Education, 39 (4), 76-85.

Whent, L. S, & Leisng, J (1988). A
descriptive study of the basic core curriculum for
agriculturd students in California _Proceedings of
the 66th Annua Wesern Region Agricultura
Education Research Seminar. Fort Collins, CO.

Vol. 40, No. 3 1999



