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Abstract 

 
 The purpose of this study was to determine how high school students perceived science 
and agriculture after completing a traditional yearlong biology class that used animal agriculture 
as the context.  The specific research questions asked respondents their perceptions concerning 
the relationship between science and agriculture, their perceptions of agriculture in general, and 
their knowledge of agriculture after completing a traditional biology class that was taught using 
animal agriculture as the context.  
  
  This study utilized a case-study approach.  The target population for the study included 
all students who participated in a biology course from the time animal agriculture was used as 
the context for teaching biology, from 1993 until 1999 (N=531).  The raw mean scores for the 
statements regarding the respondents’ perceptions of science and/or agriculture ranged from a 
low of 1.67, indicating their disagreement, for the statement “animals should not be used for 
meat” to a high score of 4.36 for the statement “I understand the need for people involved in 
animal agriculture to have a strong science background”.  Students in the traditional biology 
class that was taught using animal agriculture as the context rated 12 of the 16 statements (75%) 
between a 3.50 and 4.49 on a five-point Likert-type scale indicating they “agreed” with the 
statement.   
 
 Over 90% of the subjects reported that they either agreed or strongly agreed that 
participating in a biology class that used agriculture as the context helped them understand the 
relationship between science and agriculture.  Over 85% of those responding agreed or strongly 
agreed that they not only appreciated the complex nature of animal agriculture as a result of 
taking the agricultural based biology class, but the biology class also helped them understand the 
practices used in animal agriculture.  Almost nine out of ten respondents (88.6%) agreed or 
strongly agreed that they appreciated the importance of agriculture and appreciated those who 
work in agriculture as a result of participating in an agricultural based biology class. 
 
 Almost 90% disagreed or strongly disagreed with statements that animals should not be 
used for meat and that farmers raising animals are not concerned with the environment.  
Conversely, respondents felt very strongly about the people raising animals for human 
consumption.  Four out of five (78%) strongly agreed or agreed that farmers care about their 
animals.  Over 80% strongly agreed or agreed that raising animals for food and/or being a farmer 
is a noble profession. 
 

Introduction/Theoretical Framework 
 
 Agricultural Education teachers have recently been encouraged to work at establishing 
methods for integrating more scientific principles into their agriculture curriculum.  The concept 
of integrating science into agricultural education programs has been supported from various 
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sources for almost two decades (A Nation at Risk, 1983; Understanding Agriculture: New 
Directions for Education, 1988; Secretary’s Commission on Achieving Necessary Skills, 1991).   

 
Research findings have supported the claim 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 agricultural and scientific principles demonstrated 
higher achievement than did students taught by traditional approaches (Enderlin & Osborne, 
1992; Enderlin, Petrea, & Osborne, 1993; Roegge & Russell, 1990; and Whent & Leising, 1988).  
And, Osborne and Dyer (1998) discovered that “as a result curriculum redesign efforts in the 
1990’s in agricultural education have converged on identifying promising strategies that 
incorporate more science into high school agricultural curricula” (p. 8). 

 
According to Science for All Americans (1989), a science literate person is one who 1) is 

familiar with the natural world, 2) understands the key concepts and principles of science, 
mathematics, and technology, 3) has a capacity for scientific ways of thinking, 4) is aware of 
some of the important ways in which mathematics, technology, and science depend upon one 
another, 5) knows that science, mathematics, and technology are human enterprises, and what 
that implies about their strengths and limitations, and 6) is able to use scientific knowledge and 
ways of thinking for personal and social purposes.  

 
A contextual approach to scientific thinking is embedded in each of the above statements.  

To improve science literacy and students’ understanding about the nature of science students 
must be challenged to think about science as something more than just sitting in the traditional 
science classroom.  They need exposure to multiple opportunities for thinking scientifically, and 
multiple opportunities for applying scientific reasoning to everyday, complex problems. 

 
Helping students understand the nature of science rather than what they know about 

science has been a recent focus of research in science.  Devlin (1998) states “it is neither possible 
nor necessary for the general population to have detailed scientific knowledge across a range of 
disciplines.  Instead, what is important is scientific awareness” (p. B6).  The National 
Commission on Mathematics and Science Teaching for the 21st Century, referred to as the Glenn 
Commission, calls student performance in mathematics and science unacceptable (National 
Commission on Mathematics and Science, 2000).  By approaching students with diverse interests 
in various disciplines with curriculum that supports formal science education, science could be 
relevant to those who are disengaged with traditional approaches to teaching science. 
  

And, although recent science publications have espoused the attributes of integrating the 
science curricula, the level of integration referred to is almost always with other science courses 
(Scotter, Bybee & Dougherty, 2000; Steckelberg, et. al., 2000; Henriques, 2000).  Limited 
evidence exists to support the concept that science teachers should look for ways to integrate 
more hands-on, applied science concepts into the science curricula.  To date, the researcher could 
find no empirical evidence to suggest that science teachers have been advised to integrate 
agricultural science and/or food system concepts into their curricula in an attempt to make 
science come alive to their students.  Likewise, no information could be found advising science 
teachers to initiate contact with other teachers in an effort to collaborate with teachers of similar 
content. 
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The experiential learning model provides the theoretical basis for this project.  According 

to Dewey (1938), education is not a single step in a moment of time but rather a series of 
overlapping events that serve to help the learner construct meaning in much more than just the 
subject matter being presented.  Dewey (1938) states: 
 

“Perhaps the greatest of all pedagogical fallacies is the notion that a person learns only 
the particular thing he is studying at the time.  Collateral learning in the way of formation 
of enduring attitudes, of likes and dislikes, may be and often is much more 
important...For these attitudes are fundamentally what count in the future.  The most 
important attitude that can be formed is that of desire to go on learning.  If impetus in this 
direction is weakened instead of being intensified, something much more than mere lack 
of preparation takes place” (p. 49-50).   
 
Further evidence for providing students with multiple contexts is found in brain-based 

research and learning by Caine and Caine (1994) who call for education to recognize the big 
picture.  They add “the part is always embedded in a whole, the fact is always embedded in 
multiple contexts, and a subject is always related to many other issues and subjects” (p. 7).  
Therefore, brain-based theory and the experiential learning theory suggest that the interface 
between context and content provide students with multiple opportunities for transfer and 
overlap of complimentary concepts.  

 
In 1993, a biology teacher in a large high school in the Midwest began teaching a 

traditional biology course using agricultural science as the context for scientific principles.  The 
biology teacher’s training includes a Bachelo r of Science in Agricultural Education.  However, 
the teacher did not enter the Agricultural Science and Business teaching field, but instead chose 
to teach traditional science for the past 31 years.  The motivation for teaching biology using a 
yearlong thematic approach centered around the teacher’s desire to expose students to concepts 
of where food originates.  No classes in Agricultural Science and Business are taught in this high 
school, or the entire school district. 

 
The teacher created a series of instructional units, field trips, laboratory activities, and 

guest speakers focused on a specific farm animal for each year.  Alternating between poultry, 
swine, and dairy cows, the teacher taught traditional biology using the animal agriculture context 
for six years.  Many of the students who live in the 60,000+ community had never experienced, 
first-hand, animal agriculture and never considered the scientific understanding necessary to be 
involved in animal agriculture.  
 

Purpose and Objectives 
 
 The purpose of this study was to determine how high school students perceived science 
and agriculture after completing a traditional yearlong biology class that used animal agriculture 
as the context.  Agricultural Science and Business teachers should benefit from this knowledge 
through a greater understanding of the importance of linking agriculture and science instruction.  
This knowledge should also be helpful to science teachers interested in developing approaches 
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that increase interest in science and improve the relevance of science in their classrooms.  To 
fulfill the purposes of the study, the following research questions were addressed: 
 

1. What are selected demographic variables of students completing a traditional 
biology class that was taught using animal agriculture as the context? 

 
2.  What are the perceptions of students concerning the relationship between 

science and agriculture after completing a traditional biology class that was 
taught using animal agriculture as the context? 

 
3. What are student perceptions of agriculture after completing a traditional 

biology class that was taught using animal agriculture as the context? 
 
4. What level of knowledge about agriculture did students of a traditional 

biology class retain after completing the course? 
 

Procedures 
 

This study utilizes a case-study approach.  Gall, Borg, and Gall (1996) state that “[a] case 
study is done to shed light on a phenomenon, which is the processes, events, persons, or things of 
interest.  Examples of phenomena are programs, curricula, roles, and events” (p. 545).  The 
school involved in the study changed to a trimester schedule during the early phase of the 
investigation.  The new schedule did not allow for the continuation of the biology course under 
investigation and therefore the target population for this study was limited to the completers of a 
traditional high school biology class that used animal agriculture as the context for teaching 
science.  The high school involved in this study has a population of over 2,000 students and does 
not offer Agricultural Science and Business courses.  The target population for the study 
included all students who participated in the biology course from the time agriculture science 
was used as the context for teaching biology, from 1993 until 1999 (N=531). The biology teacher 
provided the researcher with a database containing the names and home addresses of all students.  
Although this study provides findings that address the specific research questions involved, the 
population and scope of the study are too limited to generalize beyond the original school 
involved. 

 
A survey instrument developed by the researcher was used to identify the perceptions of 

the completers of the biology course.  Input on face and content validity was gathered from 
agricultural education professors.  Construct validity was established by the high school teacher 
involved in teaching the biology course.  The survey instrument was developed in conjunction 
with guidelines provided by the Institutional Review Board for governing research conducted 
using human subjects by the institution employing the researcher.  Permission to gather data 
from students and past high school graduates was granted by the administration of the high 
school as well. 

 
The survey instrument, cover letter, and parent release form were mailed to the home of 

the subjects in June 2000.  Subjects were instructed to return the survey instrument by mail to the 
high school office, or to hand carry the instrument and deliver it to the main office of the high 
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school.  Two weeks after the initial mailing, a follow-up letter was sent to all non-respondents.  
Four weeks after the initial mailing a second survey instrument and cover letter was sent to all 
subjects who had not responded, with a follow-up reminder letter coming 2 weeks after that.  The 
population included students who had taken the biology course up to six years prior to the study.  
As a result, some addresses for students were not current and survey packets were returned to the 
researcher undeliverable as indicated by the post office.  After subtracting 75 subjects who were 
unable to be contacted, the researcher received 311 useable responses for a response rate of 68%.   
Data were analyzed and summarized using frequencies, means, and standard deviations. 

 
For reporting purposes the author determined, a priori, that aggregate mean responses for 

Likert type statements would be grouped into categories to aid in interpretation.  Responses 
equivalent to 4.50 or greater were categorized as “strongly agree.”  Responses ranging from 3.50 
to 4.49 were categorized as “agree”, and those with mean scores ranging from 2.50-3.49 were 
categorized as “unsure.”  Responses ranging from 1.50 to 2.49 were categorized as “disagree”, 
while those responses receiving mean scores lower than 1.50 were categorized as “strongly 
disagree.” 

 
Results 

 
 Students who participated in the biology class that was taught using agriculture as the 
context were exposed to one of three different yearlong themes.  During the school years of 
1993-94 and 1996-97 biology students were taught with the theme “Swine Time”, an emphasis 
on the nature of swine.  During the school years of 1994-95 and 1997-98 students were taught 
with an emphasis on dairy animals called “Dairy Daze”.  And, in 1995-96 and 1998-99 students 
received instruction centered on poultry in a thematic approach called “Poultry Power”.  In each 
theme throughout each school year, students were exposed to traditional biology principles 
through an animal agriculture context.  
   
  Research question one sought to determine selected demographic variables of the 
students who participated in the traditional biology class that was taught using animal agriculture 
as the context.  Student responding to the study reported 30.2% had experienced Dairy Daze, 
28.2% had experienced Swine Time, and the remaining 41.6% had been exposed to the Poultry 
Power theme.  Of the students reporting, 97.7% were high school freshman participating in their 
first high school science class.  When asked about the grade they received in the class 40.0% 
reported receiving an “A”, while 41.0% reported receiving a grade of “B”.  The mean overall 
high school Grade Point Average of the respondents was 3.46 (out of a possible 4.00 Grade 
Index).  Approximately 60% were females, and over nine out of 10 reported they were 
Caucasian.  When asked for background information that might connect them to agriculture, less 
than three percent indicated they lived on a farm, and less than one in five (18%) reported they 
had been in 4-H.  Table 1 highlights additional demographic information of the respondents. 
 
 In addition to questions used to gather demographic information of the respondents, the 
subjects were asked to respond to 22 statements regarding their perceptions of science, their 
perceptions of agriculture, and their knowledge of agriculture as a result of taking the modified 
biology class.  Their responses were measured using a five point Likert-type scale where 
1=strongly disagree, 2=disagree, 3=unsure, 4=agree, and 5=strongly agree.   
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Table 1 
  
Descriptive Statistics for Selected Demographic Characteristics of Students Enrolled in a 
Traditional Biology Class Taught Using Agriculture as the Context (n=311) 
 
Characteristic Percentage 
Grade received for Biology class using 
agriculture as the context: 
 

A 
B 
C 
D 

Unsure 

40.0 
41.0 
3.5 
2.3 
13.2 

Gender:  Female 
Male 

58.9 
41.1 

Ethnicity: African American 
American Indian 
Asian American 

Caucasian 
Hispanic 

Multiracial 

2.6 
0.6 
2.3 
92.9 
0.6 
1.0 

Location of Residence: Farm 
Rural Area 
Urban/City 

2.6 
27.2 
70.1 

Member of 4-H: Yes 
No 

17.5 
82.5 

Relatives that live/work on a farm: Yes 
No 

37.4 
62.6 

Grades received in all science classes: All A’s 
A’s and B’s 
B’s and C’s 
C’s and D’s 

25.6 
64.7 
9.1 
0.6 

As a result of taking a biology class using 
agriculture as the context my interest in 
food systems and agriculture is: 

High 
Moderately High 

Moderate 
Moderately Low 

Low 

5.2 
23.3 
51.1 
12.0 
8.4 

 
  The raw mean scores for the statements regarding the respondents’ perceptions of science 
and/or agriculture ranged from a low of 1.67, indicating their disagreement, for the statement 
“animals should not be used for meat” to a high score of 4.36 for the statement “I understand the 
need for people involved in animal agriculture to have a strong science background”.  Overall, 
none of the statements received an aggregate mean score of 4.50 or higher.  Students in the 
traditional biology class that was taught using animal agriculture as the context rated 12 of the 16 
statements (75%) between a 3.50 and 4.49 on a five-point Likert-type scale indicating they 
“agreed” with the statement.  One statement (6%) was rated between 2.50 and 3.49 on the five-
point scale indicating respondents were “unsure” of their perception of the statement.  The 
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remaining three statements (19%) were rated with scores between 1.50 and 2.49 indicating 
respondents were in disagreement with the contents of the statement.  None of the 16 Likert-type 
statements received an aggregate mean score below 1.67. 
  
 To address research question two the subjects were asked to respond to statements 
concerning the relationship between science and agriculture.  Table 2 shows the results from six 
questions used to determine respondent attitudes towards this concept.  Using the same Likert-
type scale, scores in this section ranged from 4.36 to 4.20, indicating the respondents “agreed” 
with each question concerning the relationship between science and agriculture. 
 
Table 2 
 
Perceptions of High School Students Regarding the Relationship Between Science and 
Agriculture After Taking a Biology Course Using Animal Agriculture As the Context (n = 311) 

 
Item Statement 

As a result of taking a biology course that emphasized animal 
agriculture I: 

Mean SD 

Understand the need for people involved in animal agriculture to have 
a strong science background. 
 

4.36 0.78 

Understand the relationship of science with agriculture more than I 
did before. 
 

4.35 0.77 

Appreciate those who work in agriculture more than I did before. 
 

4.34 0.82 

Understand the practices of animal agriculture more than I did before. 
 

4.30 0.87 

Appreciate the importance of agriculture more than I did before. 
 

4.20 0.85 

Appreciate the complex nature of animal agriculture more than I did 
before. 
 

4.20 0.78 

 
 Research question three asked former students about their perceptions concerning 
agriculture in general.  Ten questions were used to gain student perceptions in this section.  Table 
3 shows the results from the questions used to determine respondent attitudes towards this 
concept.  Scores in this section ranged from 1.67 to 4.31.  Respondents indicated they agreed 
with the statement “people who raise animals for food need to know a great deal about science in 
order to do their job effectively” (4.31).  Table 3 highlights the results from the ten questions 
used to determine respondent attitudes towards this concept. 
 
Research question four asked students who were taught biology using agriculture as a thematic 
approach about their knowledge of specific agriculture as a result of participating in the biology 
course.  Six statements were included in this section which referenced material covered during  
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Table 3 
 
Perceptions of High School Students Toward Agriculture in General After Taking a Biology 
Course Using Agriculture As the Context (n = 311) 

 
Item Statement Mean SD 

People who raise animals for food need to know a great deal about 
science in order to do their job effectively. 
 

4.31 0.83 

Farmers care about their animals. 
 

4.07 0.79 

Raising animals for food and/or being a farmer is a noble profession. 
 

4.07 0.83 

All students should have knowledge about food systems and animal 
agriculture. 
 

3.88 0.84 

Animal agriculture and food production is all about science. 
 

3.75 0.87 

Exciting careers exist in agriculture. 
 

3.67 0.89 

Generally speaking, farming is a lucrative occupation. 
 

2.93 0.97 

Farmers do not treat their animals humanely. 
 

2.05 0.90 

Farmers raising animals are not concerned with the environment. 
 

1.75 0.91 

Animals should not be used for meat. 1.67 0.91 
 
the yearlong biology class.  Students were asked general agriculture and general animal science 
questions that were part of the instruction offered to each biology class regardless of the animal 
species used for the particular year.  Questions utilized a multiple-choice format, and answers 
were coded as either correct or incorrect for tabulation purposes.  No attempt was made to 
categorize incorrect answers or to draw conclusions from the results of incorrect responses.  
Table 4 gives detailed information concerning the responses of students to the questions in this 
category.  The correct answers given to the six questions ranged from 92% of the respondents 
correctly identifying the role of vaccines in animal health to a low response of seven percent for 
correctly identifying the approximate percentage of disposable income American’s spend on 
food each year. 
 

Conclusions 
 

 The conclusions of this study were based on the responses of students enrolled in a 
traditional biology course that was taught using agriculture as the context for teaching science.  
Students who were enrolled in the course were taught one of three yearlong units specializing in 
animal agriculture.  Although other studies focus on the impact of using agriculture to teach 
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science, caution must be exercised when generalizing the results beyond the population of this 
study. 
 
Table 4 
 
High School Students’ Knowledge of Agriculture After Taking a Biology Course Using Animal 
Agriculture As the Context (n = 311) 
 

Item Question  Percentage 
Animals can be made artificially immune to certain 
diseases with the use of which of the following? 

Correct 
Incorrect 

 

91.8 
8.2 

_______ is sometimes placed in animal feeds to fight 
bacteria?  

Correct 
Incorrect 

 

77.6 
22.4 

_____ is the number one livestock industry in the United 
States? 

Correct 
Incorrect 

 

54.4 
45.6 

What is an advantage to crossing two purebred animals in 
order to obtain a crossbred? 

Correct 
Incorrect 

 

47.8 
52.2 

Approximately what percentage of all jobs in the United 
States are related to the food and fiber system? 

Correct 
Incorrect 

 

24.4 
74.6 

Approximately what percentage of disposable income is 
spent on food in the United States? 

Correct 
Incorrect 

 

6.7 
93.3 

 
 From the data it was concluded that the majority of the respondents did well in the 
biology class, receiving either an “A” or “B” for the course.  In general, over 90% of the students 
reported receiving “A’s and B’s” in all of their science courses.  By evidence of their relatively 
high Grade Index (3.46 out of a possible 4.00) it can be concluded that the respondents took their 
science classes and their schoolwork seriously.  Based on the responses of the subjects to 
questions regarding previous involvement with agriculture and/or involvement in agricultural 
youth organizations such as 4-H, no evidence appeared to indicate they were predisposed to a 
sympathetic viewpoint toward agriculture.  Over 70% reported living in an urban or city setting, 
over 65% did not have a relative who lived or worked on a farm and four out of five were never 
involved in 4-H.  Furthermore, no classes in Agricultural Science and Business were offered 
anywhere in the city’s consolidated school corporation indicating there was no chance to be 
involved in the National FFA Organization as well.  However, as a result of receiving instruction 
in biology using agriculture as the context, 80% of respondents indicated they now have a 
moderate to high level of interest in food systems and animal agriculture as a result of taking this 
class.   
  
 Research question two sought to determine the perceptions of respondents toward the 
relationship between science and agriculture.  Based upon a Likert-type scale, over 90% of the 
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subjects reported that they either agreed or strongly agreed that participating in a biology class 
that used agriculture as the context helped them understand the relationship between science and 
agriculture.  This concurs with the findings of Caine and Caine and supports the work being done 
in brain-based theory.  Over 85% of those responding agreed or strongly agreed that they not 
only appreciated the complex nature of animal agriculture as a result of taking the agricultural 
based biology class, but the biology class also helped them understand the practices used in 
animal agriculture.  It can be concluded that students gained a better understanding of the role 
that science plays in the world of animal agriculture as a result of taking a biology course that 
taught science using animal agriculture as the context. 
 
 Almost nine out of ten respondents (88.6%) agreed or strongly agreed that they 
appreciated the importance of agriculture and appreciated those who work in agriculture as a 
result of participating in an agricultural based biology class.  This response indicates that the 
teacher was successful in communicating the link between science and the world of agriculture.  
As a result of taking the biology class using agriculture as the context, respondents indicated that 
they understood the need for farmers to have a strong science background.  
  
 Research question three looked to determine the perceptions of the respondents toward 
animal agriculture in general.  Almost 90% (86% and 87% respectively) disagreed or strongly 
disagreed with statements that animals should not be used for meat and that farmers raising 
animals are not concerned with the environment.  Conversely, respondents felt very strongly 
about the people raising animals for human consumption.  Four out of five (78%) strongly agreed 
or agreed that farmers care about their animals.  Over 80% strongly agreed or agreed that raising 
animals for food and/or being a farmer is a noble profession.  This indicates a positive perception 
and attitude toward the people involved in animal agriculture.  It can be concluded that students 
of the modified biology class realize the need for animal agriculture and feel that farmers treat 
their animals humanely.  Furthermore, since a large majority of the respondents reported living 
in a city or urban setting with limited exposure to animal agricultural production, many have 
positive perceptions about farmers and farming, with some maintaining these attitudes for up to 
five years.  It can be concluded that subject matter taught in the context of animal agriculture, 
from a teacher experienced in modern animal agricultural practices, can have a positive effect 
upon student attitudes towards agriculture and those who work in the agriculture industry, even 
when taught within a school corporation located in a larger metropolitan city. 
  
 Assessing respondents’ knowledge of agriculture and retention of that knowledge was the 
purpose of research question four.  Students were asked questions concerning elements of animal 
agriculture, and agriculture in general, that were included in the instruction of all three themes, 
poultry, swine, and dairy.  Of the questions asked respondents were able to correctly determine 
(92% correctly responded) that vaccines were helpful to an animal’s immune system for fighting 
disease.  Subjects were also successful in determining the number one livestock industry in the 
United States and the purpose that antibiotics serve in animal production and animal health.  
However, slightly less than half (48%) of the respondents knew the advantage of crossbreeding 
two purebred animals.  In addition, subjects did poorest in questions regarding the percentage of 
disposable income that American’s spend for food, and the percentage of jobs in the United 
States that are related to the food and fiber system.  It can be concluded that the former students 
of the biology class using animal agriculture as the context could transfer general information 
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regarding health to related subject matter in animal health as taught during the class.  Some could 
transfer this information very well.  The teacher is to be commended on the achievement of these 
students.  However, broad ideas concerning the scope and importance of the food and fiber 
system within the United States were much more difficult for students to recall.  This implies 
that although animal agriculture was the theme for each of the six years of this biology class, it 
was still a biology class.  Scientific principles were the main focus regardless of the context, and 
broad themes regarding the agricultural industry may not have received adequate attention. 
 

Recommendations 
 

 The teacher responsible for teaching the biology course in this study was a graduate of a 
four-year teacher education program in Agricultural Education.  In addition, he actively farmed 
with his family during the first 20 years of his teaching career.  He did not teach Agricultural 
Science and Business but went directly into the science classroom.  As a result he had a 
tremendous background and interest in agriculture and communicating that knowledge to his 
students.  It is recommended that further research examine the relationship between the teacher’s 
education and background and their ability to successfully utilize a thematic approach focusing 
on agriculture.  Specifically, how much pre-service and in-service training is necessary for non-
agriculture teachers to effectively utilize agricultural education in their classroom?   
  
 Agricultural Education is facing a shortage of qualified teachers today.  As a result, it is 
recommended that Agricultural Education Teacher Preparation Programs explore the feasibility 
of offering courses of study for those pre-service teaching majors in programs that align closely 
with agriculture, specifically the sciences.  Although this will not directly help the shortage of 
traditional Agricultural Science and Business teachers, it may begin to influence the agricultural 
literacy of students who would not traditionally have the opportunity to participate in an 
Agricultural Science and Business program such as the one used in this study. 
  
 Many Agricultural Science and Business programs have recently begun to implement 
scientific principles into their existing curriculum (Osborne & Dyer, 1998).  However, no 
evidence exists for the number of traditional science programs that utilize some form of 
instruction in food, agriculture, and/or natural resource systems.  It is recommended that data be 
collected from school corporation science departments to determine the extent, if any, that these 
topics are being taught.  It is possible that more agriculture and/or natural resource systems 
education is already occurring in local science departments than is currently known. 
  
 Finally, the teacher responsible for teaching the biology course in this study secured 
funding for the various activities included in the course from a local Farm Bureau county 
affiliate.  It is recommended that funding be made available for teachers interested in using 
agriculture as the context for teaching traditional science courses.  Local Farm Bureau affiliates, 
commodity groups, and agricultural based corporations should be made aware of the 
opportunities available to support teachers and students interested in advancing agricultural 
literacy through science and agricultural science partnerships. 



28th Annual National Agricultural Education Research Conference, December 1, 2001 – Page 372 
 

 

References 
 
          American Association for the Advancement of Science. (1989). Science for All 
Americans. New York: Oxford University Press. 
 

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

Devlin, K. (1998).  Rather than scientific literacy, colleges should teach scientific 
awareness.  The Chronicle of Higher Education, XLIV (19), B6. 
 
 Dewey, J. (1938).  Experience and education.  New York, NY: Macmillan.  
 
 Enderlin, K. J., & Osborne, E. W.  (1992).  Student achievement, attitudes, and thinking 
skill attainment in an integrated science/agriculture course.  Proceedings of the Nineteenth 
Annual National Agricultural Education Research Meeting.  St. Louis, 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 
Annual Central Region Research Conference in Agricultural Education.  St. Louis, MO. 
 
 Henriques, L. (2000).  Earth Systems in a Bottle.  The Science Teacher, 67 (6), 48-51. 
 

National Academy of Sciences, Committee on Agricultural Education in the Secondary 
Schools. (1988).  Understanding agriculture:  New directions for education.  Washington, DC: 
National Academy Press. 

 
National Commission on Excellence in Education (1983).  A nation at risk: The 

imperative for educational reform.  David P. Gardner (Chair).  Washington, DC: United States 
Department of Education. 

 
National Commission on Mathematics and Science. (2000).  Before it’s too late: A report 

to the Nation by the National Commission on mathematics and science teaching for the 21st 
century.  Washington, DC: United States Department of Education. 
 

Osborne, E. W. & Dyer, J. E. (1998).  Attitudes of Illinois high school science teachers 
toward educational programs in agriculture.  Journal of Agricultural Education, 39 (1), 8-16. 
 

Roegge, C. A. & Russell, E. B. (1990).  Teaching applied biology in secondary 
agriculture: Effects on student achievement and attitudes.  Journal of Agricultural Education, 31 
(1), 27-31. 

 
Scotter, P.V., Bybee, R.W. & Dougherty, M.J. (2000).  Fundamentals of Integrated 

Science.  The Science Teacher, 67 (6), 24-28.  
 



28th Annual National Agricultural Education Research Conference, December 1, 2001 – Page 373 
 

 

Secretary’s Commission on Achieving Necessary Skills, U. S. Department of Labor  
(1991).  What work requires of schools.  Washington, DC: Author. 

 
Steckelberg, M. L., Hoadley, M. R., Thompson, R., Martin, P. & Borman, G. (2000).  

The Science Teacher, 67 (6), 36-39. 
 
Whent, L. S., & Leising, J.  (1988).  A descriptive study of the basic core curriculum for 

agricultural students in California.  Proceedings of the 66th Annual Western Region Agricultural 
Education Research Seminar.  Fort Collins, CO. 


