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Abstract

In 1994, Laird conducted a study using secondary agricultural education teachers across
the United States to determine the depth agricultural mechanics skills were being taught at the
time, and how important those skills would be in 2004. The researchers conducted a follow up
study in 2016, using secondary agricultural education teachers in lowa as the population. This
research compares the findings from both Laird, and the researchers to form a cross-sectional
comparison spanning 32 years between the depth skills that were taught in 1994 and the predicted
importance of those skills in 2026. Findings from this study show that the overall depth of
secondary agricultural mechanics instruction has decreased, but the importance to teach said
skills is increasing. Teachers should use this information to prioritize the skills in their curriculum
so that the skills with the most perceived importance are being taught in the greatest depth.
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Introduction

Today’s employers are seeking
employees with 21% Century skills (National
Research Council, 2012), and agricultural
education plays a crucial role in
incorporating and developing these skills
(National ~ Research ~ Council,  2009).
Agricultural education has proven to be a
powerful tool in helping students apply
Science, Technology, Engineering, and
Mathematics (STEM) skills into real-world
situations (Ricketts, Duncan, & Peake, 2006;
Shultz, Anderson, Shultz, & Paulsen, 2014).
Contrary to the concern noted by Buriak
(1992), Miller (1991) posited that
agricultural mechanics “is a scientific based
curriculum which provides the ideal setting
to apply selected principles of physics,
chemistry, and mathematics” (p. 4).
Specifically, in agricultural mechanics,
research has shown that secondary
agricultural education instructors integrate
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mathematics content into 23% of their
lessons (Anderson & Driskill, 2012).

Data collected from Connors and
Mundt (2001) showed agricultural education
teacher preparation program’s  credit
requirements for technical agriculture to be
43.4 credits. Burris, Robinson, and Terry
(2005) reported the credit requirement
specifically related to agricultural mechanics
was 9.13, which was slightly higher than the
average of 7.3 agricultural mechanics credits
required at teacher preparation institutions
between 1992 and 1995 (Hubert & Leising,
2000). However, McKim and Saucier (2011)
noted a reduction in required agricultural
mechanics courses among universities. Byrd,
Anderson, Paulsen and Shultz (2015)
reported that approximately 29% of
agricultural education teachers in lowa had
taken only one post-secondary course in
agricultural mechanics and nearly 35% had
not taken any post-secondary agricultural
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mechanics courses, yet active teachers
maintained a sense of competence in their
agricultural mechanics instruction. Contrary
to the competence felt by current teachers,
83.3% of lowa preservice teachers taught
agricultural mechanics content during their
student teaching experience, yet still felt
unprepared to teach agricultural mechanics
content (Stripling, Thoron, & Estepp, 2014).
Burris, McLaughlin, McCulloch, Brashears,
and Fraze (2010) identified agricultural
mechanics as an area of concern among
beginning teachers but deemed that over a
five-year period agricultural mechanics often
became a course that teachers felt confident
teaching. In addition to feeling unprepared to
teach, McCubbins, Wells, Anderson, &
Paulsen (2017) also found many secondary
agricultural mechanics facilities to be
inadequately equipped with the tools
necessary to teach effectively.

Despite a lack of post-secondary
agricultural mechanics training received by
teachers, and uncertainty regarding teachers’
perceptions of their own competence to teach
the subject, agricultural mechanics remains
popular among secondary programs and their
students (Herren, 2015). Rudolphi and
Retallick (2011) found that nearly 90% of the
agricultural education teachers in lowa
included some form of agricultural
mechanics instruction into the curricula. In
several states, secondary agricultural
education teachers averaged two agricultural
mechanics courses taught per semester
(Hoerner & Bekkum, 1990). Byrd, Anderson,
and Saucier (2016) found that, on average,
agricultural education teachers dedicated
7.48 hours to agricultural mechanics
laboratory instruction per week. Students
enrolled in agricultural mechanics courses
can explore a vast array of agricultural
mechanic skills, which are needed in many
careers related to agriculture which will
prove valuable over a lifetime (Herren, 2015;
Shultz, et al., 2014). Regardless of the variety

of skills to which students are exposed to
during their secondary education, if skills are
not learned in preparation for a progressive
and rapidly changing future, their learning
may be for naught (Davis & Jayaratne, 2015).
In order to effectively prepare students for
college and career readiness, educational
leaders must continue to look towards the
future.

In 1994, Laird began to question the
relevance of the skills taught in agricultural
mechanics at the time. By examining the
depth in  which secondary agricultural
education teachers across the United States
taught individual agricultural mechanics
skills, he was able to identify skills deemed
most important to teach at the secondary
level. Laird (1994) also asked the
respondents to use their personal knowledge
and connections with industry to predict the
level of importance those same agricultural
mechanics skills would hold in 2004, (ten
years into the future). Utilizing the gathered
insight into the future of agricultural
mechanics allowed teacher education to
design their instruction appropriately to meet
the upcoming workforce needs.

More recently, we sought to follow up
on the data collected by Laird (1994). We
narrowed the scope to secondary agricultural
programs in lowa to generate results which
could be more accurately utilized by
educational programs in the area for
agricultural mechanics curriculum design
and professional development training
purposes. McKim and Saucier (2011)
recommended a longitudinal study of “in-
service secondary agricultural education
teachers’  perceived  importance  of
agricultural mechanics laboratory
management competencies” (p. 84). By
combining our data with that collected by
Laird (1994), a broad, longitudinal view of
the trends regarding the importance of
secondary agricultural mechanics skills can
be observed. This study analyzed the depth at

104



Cross-sectional Analysis of Agricultural Mechanics Skills

which agricultural mechanics skills were
taught in 1994 compared to 2016, the
predicted importance of agricultural
mechanics skills in 2004 compared to the
predicted importance of skills in 2026, and
compares the predicted importance of
agricultural mechanics skills in 2004 with the
depth those skills were taught in 2016.
Comparing the data from the past
with current results will help researchers
determine the accuracy of the predictions
made by secondary agricultural education
teachers. This information could then lead to
establishing a comprehensive list of the depth
at which individual agricultural mechanics
skills should be taught to educate students in
the most efficient and purposeful manner
possible. If secondary agricultural education
teachers are currently not teaching skills as in
depth as they feel are important, the barriers
causing the lack of depth should be
identified. In the context of factors
influencing teachers’ decisions to integrate
technologies into their teaching, Buabeng-
Andoh (2012), discussed many barriers,
which may prevent a teacher from adopting
new information or technology. Among the
barriers discussed were the teachers’
attitudes, knowledge, skill level, and support
and funding from the school, all of which
could have a similar impact on secondary
agricultural mechanics programs.
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The conceptual framework used in
this study was derived from Roberts and Ball
(2009) and can be seen in Figure 1. As
described in this model, agricultural
education programs deliver content through a
combination of social and cognitive
constructivism. Through this epistemology,
curriculum can be delivered to meet the
individual needs of students, whether they
remain in the agricultural workforce or not.
Roberts and Ball (2009) posited that
agricultural education teachers reinforce
learning through hands-on interactions
resulting in two outcomes: a skilled
agricultural  workforce, and successful
lifelong learners that are agriculturally
literate citizens. The curriculum used by
agricultural education teachers is crucial to
generating the aforementioned outcomes. At
the very root of this model is the idea that
secondary agricultural education teachers use
industry-validated curricula. In this study,
secondary agricultural education teachers
determined the depth agricultural mechanics
skills are taught and to predict the future
importance of agricultural mechanics skills
based on the idea that they maintain
connections with industry leaders to teach
valid curricula.

Successful
LifeLong Learners that
are Agriculturally
Literate Citizens

Facilitation
of

Skilled Agricultural
Workforce

Figure 1. Conceptual model for agricultural subject matter as a content and context for teaching.
(Roberts & Ball, 2009, p. 87). Reprinted with author permission.
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Purpose and Objectives

The purpose of this study was to
describe trends regarding the importance of
secondary agricultural mechanics skills. This
research purpose aligns with the American
Association for Agricultural Education
National Research Agenda (Roberts, Harder,
& Brashears, 2016) Research Priority 3,
which calls to determine the competencies
needed for a viable agriculture workforce.
This study also aligns with Research Priority
Areas 2: Curricula and Program Planning,
specifically  Research  Objective  2.1:
Curricula Designs, under Research Activity
2.2.1: Needs of Future Workforce (Lambeth,
Elliot, & Joerger, 2008). The objectives for
this study were as follows:

1. Determine the change in the depth of
agricultural mechanics skills taught in
the U.S. in 1994 and in lowa in 2016.

2. Determine the change in perceived
importance of agricultural mechanics
skills in the U.S. in 2004 and in lowa
in 2026.

3. Analyze the difference in past U.S.
secondary agricultural education
teachers’ predictions about the future
importance of secondary agricultural
mechanics skills and the depth
agricultural mechanics skills are
currently being taught in [STATE].

Methods

This descriptive, non-experimental,
quantitative study used a Cross-sectional
approach to describe the perceptions of
secondary agricultural education teachers
regarding the importance of secondary
agricultural mechanics skills. Our study and
that of Laird (1994) were used to compare
data collected over a 22-year span. Laird
(1994) utilized a sample survey technique
with  secondary agricultural education
teachers across the United States (n = 253).
We used a census survey modified from the

survey used by Laird (1994) to collect data
from secondary agricultural education
teachers in lowa (n = 64).

Laird’s (1994) instrument included
60 skills in nine constructs appropriate for
inclusion  in  secondary  agricultural
mechanics curricula. One skill identified by
Laird (1994), Oxy-Acetylene Welding and
Cutting, could not be included in this study
because when the instrument was modified
Oxy-Acetylene Welding and Oxy-Acetylene
Cutting were divided into two separate skills.
The instruments designed by Laird (1994)
consisted of nine constructs; Carpentry and
Woodworking, Metal Processes and
Metalworking, Electrical Power, Farm
Structures, Farm Power and Machinery, Soil
and Water Management, Safety, Computer
and Problem Solving, and one construct
(Other) consisted of skills that did not fit in
any of the other constructs. To determine face
validity, Laird (1994) had the instrument
reviewed by his major professor and other
graduate students in the Department of
Agricultural Education and Studies at lowa
State University. The instrument was then
pilot tested using a random sample of 20
secondary agricultural education teachers in
[STATE]. Using Cronbach’s alpha, the
“overall reliability coefficient was 0. 97”
(Laird, 1994, p. 42).

Laird’s  instrument was then
revalidated in 2015 by a panel of eight
experts who were agricultural education
faculty members with backgrounds in
agricultural  mechanics at  different
institutions across the United States. Fink
(1995) indicated that 10 people are typically
needed to field test an instrument. To confirm
the reliability of the instrument, another pilot
study was conducted in 2016 using ten
secondary agricultural education teachers
from an adjoining state (n = 10). Following
the pilot study, reliability was calculated
using Cronbach’s alpha (o= 0.92) which was
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determined to be highly reliable (Ary, Jacobs,
Razevieh, & Sorensen, 2006). It should be
noted that the researchers did not have access
to the raw data from the 1994 study.
Therefore, a limitation exists on the statistical
analysis that could be conducted in this study.

The researchers asked respondents to
evaluate a set of agricultural mechanics skills
using a nine-point summated double-matrix
rating scale. The double-matrix allowed
respondents to answer twice; first rating the
depth at which they currently teach each skill
(1 =no depth, 3 = little depth, 5 = some depth,
7 = much depth, 9 = utmost depth), and
secondly rating the importance they perceive
each skill to have in secondary agricultural
education in 2026 (1 = not important, 3 = of
little importance, 5 = somewhat important, 7
= important, 9 = very important). As a result,
data collected showed the depth secondary
agricultural mechanics skills were taught in
1994, the importance teachers believed those
skills would have in 2004 (Laird, 1994), and
the depth those skills were taught in 2016 as
well as the importance of those skills in 2026.

To analyze trends relating to the
importance of the agricultural mechanics
skills included in this study, three major
comparisons were analyzed. First, we looked
at the change in mean score ratings each skill
received for the depth they were taught in
1994 and the depth those same skills were
taught in 2016. This comparison shows what
changes have occurred in the level of depth
agricultural mechanics skills were taught
over a 22-year period. Next, we compared
teachers’ future perceptions of the
importance of each skill by looking at what
teachers in 1994 thought each skill’s
importance would be in 2004, and what
teachers thought importance would be in
2026. Comparing these two categories gives
insight into the changes in future perceptions
of the importance of agricultural mechanics.
Lastly, we compared the mean score for each
of the skills from what the 1994 teachers
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thought would be important in 2004 with the
depth teachers were teaching those skills in
2016. This comparison shows us, within a 12-
year period, how teachers’ perceptions of the
importance of agricultural mechanics skills
differs from the depth teachers are actually
teaching those skills. Two tables were
utilized for each of the three major
comparisons. The first table shows the grand
mean scores for each construct during the two
time periods in question, as well as the
change in grand mean scores. The second
table shows the mean scores for each skill
during the two time periods in question, as
well as the change in mean scores.

Results

The first objective of this study was to
determine the change in the depth of
agricultural mechanics skills taught from
1994 to 2016. Table 1 shows each construct’s
grand mean scores from Laird (1994) and
from this study. Constructs are arranged in
order of greatest positive change in mean
score to least positive change in mean score.
Table 1 indicates that all constructs are taught
in less depth than what they were taught in
1994. Computers and Problem Solving (4M
= -0.52) showed the least change in mean
scores while Others (4M = -2.46) showed the
greatest change in mean scores.

Table 2 compares the data collected
from Laird (1994) with the data collected by
the researchers. This comparison shows the
depth secondary agricultural education
teachers from across the United States taught
each skill in 1994 in relation to the depth
secondary agricultural education teachers
taught each skill in 2016. In this comparison,
four skills (Metric System, Robotics,
Problem Solving Strategies, and Farmstead
Layout) resulted in positive changes in mean
scores between 1994 and 2016, while 55
skills resulted in a negative change in mean
scores. The four skills with the greatest
negative change in mean scores were
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Brazing, Painting and Preserving, Careers, and bottom ten average change in mean
and Cooperation and Teamwork. The top ten scores were reported in Table 2.
Table 1

Construct Grand Mean Scores for the Current Depth Agricultural Mechanics Skills were Taught
in the U.S. in 1994 (n ranges from 224 to 240), and in lowa in 2016 (n = 64)

Construct 1994 2016

M SD n M SD AM
Computers and Problem Solving 3.73 1.90 62 321 1.48 -0.52
Metal Processing and Metalworking ~ 4.46 1.69 63 357 1.72 -0.89
Carpentry and Woodworking 5.81 2.16 63 490 221 -0.91
Safety 6.62 1.73 62 570 2.03 -0.92
Farm Structures 3.95 1.87 63 299 1.73 -0.96
Soil and Water Management 3.44 2.09 60 238 1.37 -1.06
Electrical Power 4.42 2.22 63 332 2.05 -1.10
Farm Power and Machinery 3.87 1.90 62 259 164 -1.28
Others 5.36 1.85 62 290 0.74 -2.46

(1 = no depth, 3 = little depth, 5 = some depth, 7 = much depth, 9 = utmost depth)
Table 2

The Depth Secondary Agricultural Mechanics Skills Taught Across the United States in 1994 (n
ranges from 224 to 240), and Currently Taught in lowa (n = 64)

1994 2016

Instructional Topic M SD n M SD AM
Metric System 291 2.32 61 343 212 0.52
Robotics 2.01 2.07 60 212 191 0.11
Problem Solving Strategies 5.27 2.73 61 533 234 0.06
Farmstead Layout 3.02 2.12 62 3.05 237 0.03
GMAW Welding (MIG) 5.45 2.92 62 544 298 -0.01
TIG Welding 3.17 2.71 62 3.13 257 -0.04
Plastic Welding 1.73 1.75 62 161 145 -0.12
CPR and First Aid 4.40 2.99 62 421 244 -0.19
Computer Usage in Ag Mechanics  3.81 2.65 62 3.60 232 -0.21
Metal Machining 2.73 2.23 63 248  2.05 -0.25
Small Gasoline Engines 5.85 2.57 62 413 2.88 -1.72
SMAW Welding (Stick/Arc) 6.84 2.35 62 510 291 -1.74
Preventive Maintenance 5.46 2.61 60 3.72  2.68 -1.74
Surveying 4.49 2.68 60 273  2.08 -1.76
Plumbing 4.24 2.51 61 248 1.87 -1.76
Brazing 5.20 2.47 61 3.08 267 -2.12
Painting and Preserving 4.26 2.52 61 210 1.01 -2.16
Careers 6.26 2.31 62 3,53 1.00 -2.73
Cooperation and Teamwork 6.90 2.27 62 3.84 093 -3.06

(1 = no depth, 3 = little depth, 5 = some depth, 7 = much depth, 9 = utmost depth)
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The second objective of this study
was to determine the change in perceived
importance of agricultural mechanics skills in
the U.S. in 2004 and in lowa in 2026. Table
3 shows each construct’s grand mean scores
from Laird (1994) and from this study.
Constructs within Table 3 are arranged in
order of greatest positive change in mean

Table 3

scores to least positive change in mean
scores. Table 3 indicates that the Farm
Structures, and Soil and Water Management
constructs saw the greatest positive change in
mean scores (4M = 0.40), while the construct
consisting of remaining skills, Others, saw
the most negative change in mean scores (AM
=-2.33).

Construct Grand Mean Scores for the Perceptions of the Importance of Secondary Agricultural
Mechanics Skills Ten Years into the Future from Teachers Across the United States in 2004 (n
ranges from 224 to 240) and in lowa in 2026(n = 64)

Construct 2004 2026

M SD n M SD AM
Farm Structures 5.29 1.90 61 569 181 0.40
Soil and Water Management 4.72 2.20 58 512 201 0.40
Farm Power and Machinery 5.31 1.94 60 557 1.99 0.26
Computers and Problem Solving 5.85 2.06 60 6.07 1.79 0.22
Electrical Power 5.90 2.15 61 6.05 204 0.15
Carpentry and Woodworking 6.44 1.95 61 6.44 1.83 0.00
Metal Processing and Metalworking 5.59 1.72 61 559 1.85 0.00
Safety 7.78 1.40 61 7.75 1.38 -0.03
Others 6.16 1.75 60 3.83 0.72 -2.33

(1 = not important, 3 = of little importance, 5 = somewhat important, 7 = important, 9 = very

important)

Table 4 compared Laird’s data from
1994, which asked secondary agricultural
education teachers from across the United
States to rate the level of importance they
perceived each skill would hold in 2004 with
current data that asked secondary agricultural
education teachers in lowa in 2016 to rate the
level of importance they perceived each skill
would hold in 2026. Table 4 shows that all
but 20 skills yielded a positive change in
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mean scores between the 2004 predictions
and predictions for 2026. The skills with the
greatest positive changes in mean scores
were Fencing, Robotics, Transmissions, and
Farmstead Layout, while the skills with the
greatest negative changes in mean scores
were Shop Layout, Painting and Preserving,
Careers, and Cooperation and Teamwork.
The top ten and bottom ten average change in
mean scores were reported in Table 4.
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Table 4

Perceptions of the Importance of Secondary Agricultural Mechanics Skills Ten Years into the
Future from Teachers Across the United States in 1994 (n ranges from 224 to 240) and in lowa

in 2016 (n = 64)

2004 2026

Instructional Topic M SD n M SD AM
Fencing 3.44 4.15 59 4.93 2.47 1.49
Robotics 4.52 2.94 58 591 247 1.39
Transmissions 3.99 2.54 59 517  2.37 1.18
Farmstead Layout 4.14 2.49 59 5.29 2.40 1.15
Metric System 4.72 291 59 5.75 2.28 1.03
Drive Trains 4.06 2.54 58 507 238 1.01
Metalworking Project Design 5.54 2.29 60 6.48 2.02 0.94
Metal Machining 4.03 2.58 60 487 249 0.84
Sheet Metalworking 3.88 2.39 61 464 259 0.76
Irrigation Structures 4.21 2.80 58 490 225 0.69
Safety Clothing, Protective Devices 8.25 1.42 60 7.90 1.61 -0.35
Computer Usage in Ag Mechanics  6.72 2.38 59 6.36 2.04 -0.36
Shop and Tool Safety 8.36 1.35 59 7.85 1.51 -0.51
Small Gasoline Engines 6.43 2.30 59 5.92 2.03 -0.51
Brazing 5.70 2.22 59 5.17 2.51 -0.53
SMAW Welding (Stick/Arc) 6.98 2.13 60 6.33 223 -0.65
Shop Layout 4.49 2.66 58 329 111 -1.20
Painting and Preserving 5.32 2.50 59 3.19 1.11 -2.13
Careers 7.33 1.93 59 4.32 0.80 -3.01
Cooperation and Teamwork 7.63 2.01 60 4.48 0.65 -3.15

(1 = not important, 3 = of little importance, 5 = somewhat important, 7 = important, 9 = very

important)

The third objective of this study was
to compare perceptions regarding the future
importance  of secondary agricultural
mechanics skills from teachers in 1994 with
the current depth those skills are currently
being taught. Table 5 shows each construct’s
grand mean scores from Laird (1994) and
from this study. Constructs within Table 5 are
arranged in order of greatest positive change

in mean scores to least positive change in
mean scores. All constructs in Table 5 have
seen a negative change in mean scores. The
least negative change in mean scores was
seen in Carpentry and Woodworking (4M =
-1.54), and the most negative change in mean
scores was in the construct made up of
remaining skills, Others (4M = -3.26).
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Table 5

Construct Grand Mean Scores for the Perceptions of the Importance of Secondary Agricultural
Mechanics Skills Ten Years into the Future from Teachers Across the United States in 1994 (n
ranges from 224 to 240) and the Current Depth Those Skills were Taught in lowa in 2016 (n =

64)
2004 2016

Construct M SD n M SD AM
Carpentry and Woodworking 6.44 1.95 63 490 221 -1.54
Metal Processing and Metalworking 5.59 1.72 63 357 1.72 -2.02
Safety 7.78 1.40 62 570 203 -2.08
Farm Structures 5.29 1.90 63 299 1.73 -2.30
Soil and Water Management 4.72 2.20 60 238 1.37 -2.34
Electrical Power 5.90 2.15 63 332 205 -2.58
Computers and Problem Solving 5.85 2.06 62 321 1.48 -2.64
Farm Power and Machinery 531 1.94 62 259 164 -2.72
Others 6.16 1.75 62 290 0.74 -3.26

(1 = no depth, 3 = little depth, 5 = some depth, 7 = much depth, 9 = utmost depth)
(1 = not important, 3 = of little importance, 5 = somewhat important, 7 = important, 9 = very

important)

Table 6 utilizes the predictions made
by secondary agricultural education teachers
in 1994 about the future importance of each
agricultural mechanics skill in 2004 (Laird,
1994) and compares those predictions with
the depth secondary agricultural education
teachers in lowa taught those same skills in
2016. The skills with the greatest positive
change in mean scores were Safety Clothing
and Protective Devices, Shop and Tool
Safety, Metalworking Project Design, and
Carpentry Project Construction, while the
skills with the greatest negative change in
mean scores were Irrigation Structures,
Plastic Welding, Surveying, and Electrical
Systems and Monitoring Devices. The top ten
and bottom ten average change in mean
scores were reported in Table 6.

Conclusions, Implications, and
Recommendations

The purpose of this study was to
describe trends regarding the importance of
secondary agricultural mechanics skills. The
first objective of this study was to identify
trends in the depth agricultural mechanics
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skills were taught at the secondary level. The
two skills with the highest mean change
between the Depths taught in the U.S. in 1994
and in lowa in 2016 were Metric System and
Robotics. With the mathematic and
technology principals required for Metric
System and Robotics instruction, both of
these skills can be easily integrated in a
STEM-based curricula, which could be a
cause for the increase in the depth taught.
Furthermore, Computers and Problem
Solving was the construct, which remained
most constant from the Depth taught in 1994
to 2016. Based on these findings, secondary
agricultural education teachers are making
efforts to change the skills included in their
curriculum  based on  technological
advancements and opportunities for STEM
integration. This finding is similar to that of
Stubbs and Myers (2015) who reported
secondary agricultural education teachers are
making an effort to integrate STEM-based
content into their curricula.
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Table 6

Perceptions of the Importance of Secondary Agricultural Mechanics Skills in 2004 from
Teachers Across the United States in 1994 (N ranges from 224 to 240) compared to the depth
Those Skills were Taught in lowa in 2016 ( n = 64)

Instructional Topic 2004 2016

M SD n M SD AM

Safety F:Iothmg and Protective 443 1.42 62 663 234 9 90
Devices

Shop and Tool Safety 4.26 1.35 62 6.45 2.65 2.19
Metalworking Project Design 3.44 2.29 62 474 244 1.30
Carpentry Project Construction 4.06 2.27 63 5.08 2.39 1.02
Power Tools 4.21 2.07 63 522 264 1.01
SMAW Welding (Stick/Arc) 411 2.13 62 510 291 0.99
Carpentry Project Design 4.14 2.34 63 4.78 2.23 0.64
Hand Tools 3.88 2.24 63 452 242 0.64
Problem Solving Strategies 5.00 2.49 61 5.33 2.34 0.33
Metal Grinding 4.52 2.31 63 4.17 2.26 -0.35
Manual and Catalog Usage 6.72 2.54 61  2.77 2.36 -3.95
Robotics 6.15 2.94 60 212 191 -4.03
Machinery Management 6.43 2.56 61 2.36 2.05 -4.07
Careers 7.63 1.93 62 3.53 1.00 -4.10
Drive Trains 5.78 2.54 60 163 129 -4.15
Applied Physics 7.80 2.86 59 334 224 -4.46
Irrigation Structures 6.98 2.80 60 2.02 1.72 -4.69
Plastic Welding 6.62 2.85 62 161 1.45 -5.01
Surveying 8.25 2.50 60 273 208 -5.52
Electrical Systems and Monitoring 8.36 2 67 61 187 170 -6.49

Devices

(1 = no depth, 3 = little depth, 5 = some depth, 7 = much depth, 9 = utmost depth)
(1 = not important, 3 = of little importance, 5 = somewhat important, 7 = important, 9 = very

important)

The remaining 55 skills in Table 2
saw a negative change in depths taught in the
U.S. in 1994 and in lowa in 2016, meaning
they are taught in less depth in lowa than
what they were taught 22 years ago in the
U.S. Even so, according to our data current
teachers believe all 59 skills will be more
important in the future. Additionally, each
construct in Table 1 saw a negative change in
mean scores. It is possible that due to the
reduced post-secondary training
requirements in the early-to-mid 1990s
(Burris, et al.,, 2005; Byrd et al., 2015;

Connors & Mundt, 2001), the current depth
at which these skills are being taught at the
secondary level has diminished. The current
lack of instructional depth could be a result of
the educators responsible for delivering the
content not receiving proper agricultural
mechanics training during their post-
secondary training. Skills may also be
currently taught in less depth due to programs
having inadequate tools (McCubbins et al.,
2017). Having inadequate equipment makes
it very difficult to teach agricultural
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mechanics skills at the depth secondary
teachers deem necessary.

The second objective of this study
was to determine future trends in secondary
agricultural mechanics skill’s levels of
importance in ten years. Table 4 shows that
39 of the 59 skills and seven of the nine
constructs were rated as having a higher
future importance by lowa teachers active in
2016 than the ratings received by U.S.
teachers in 1994. This aligns well with the
researcher’s initial findings, which showed
that teachers perceived each of the 59 skills
to be more important in the future. In general,
it would seem that current agricultural
education teachers in lowa are optimistic
about the important role agricultural
mechanics will play in their programs. This
also corresponds with the suggestion made
by Davis and Jayaratne (2015) that it is
important for students to be prepared with
new century skills to “be competitive in the
globalizing work place” (p. 54). Table 1
through Table 4 shows that teachers’
perceptions of the future importance of
agricultural mechanics skills has increased
overall, yet the depth they are teaching these
skills has decreased. Alarmingly, this shows
that the gap between what the teachers think
should be taught and what is truly being
taught is widening. For this reason, it is
important for teachers to continue evaluating
the purpose behind what they are teaching. Is
their current curriculum based on teaching
skills they are comfortable with, skills for
which they have adequate equipment, or is
their curriculum based on what is most
important for their students to know?

Objective 3 sought to compare
perceptions regarding the future importance
of secondary agricultural mechanics skills
from teachers in 1994 compared to the
current depth those same skills are taught.
Interestingly, 50 skills in Table 6 and all nine
constructs in Table 5 saw a negative change
in mean scores between the predicted
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importance to teach the skills in 2004 and the
depth those skills were taught in 2016.
Results from Table 5 and Table 6 show that
the teachers’ optimistic views in 1994 have
not been realized in 2016. This leads
researchers to conclude that secondary
agricultural mechanics taught in lowa is
taught in less depth overall in 2016 than what
was predicted by teachers in 1994. In both
this study and the study conducted by Laird
(1994), all agricultural mechanics skills were
predicted to be more important in the future
than the depth they were currently being
taught. Therefore, we need to determine why
the depth agricultural mechanics skills are
being taught does not meet the expectations
from teachers in the past.

There are several possibilities as to
why agricultural mechanics skills are not
currently taught at the predicted depth. One
key reason is that it is seemingly impossible
to teach all 59 skills at more depth. Common
sense would tell us that in order to teach one
skill at more depth, another skill as a result
will be taught in less depth due to having a
limited amount of instructional time.

Based on these results, we can
conclude that teachers are struggling to teach
industry-validated agricultural mechanics
content because the depth at which
agricultural mechanics content is being
taught has diminished over the past 22 years.
According to the conceptual framework for
this study, teachers should be working with
industry to prepare a curriculum, which
prepares students to be lifelong learners who
are successful in the workforce (Roberts &
Ball, 2009). While teachers are not able to
teach all agricultural mechanics skills in a
depth that fully prepares students for college
or careers, at a minimum, students are being
exposed to those career pathways which can
lead to a student driven search for deeper
content learning. Due to the decline in the
depth of secondary agricultural mechanics
instruction, secondary agricultural education
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teachers, post-secondary teacher educators,
and professional development organizers
need to work together with industry to ensure
the curriculum being taught will be useful to
students as they enter the workforce.

For future research, we recommend
looking at their realistic expectations
regarding the depth they will actually teach
those skills by asking teachers what depth
they believe they will teach agricultural
mechanics skill in ten years. It is also
important to continue to research why
teachers believe they might not be able to
teach agricultural mechanics content in the
depth they believe it should be taught. By
better identifying the obstacles preventing
educators from teaching relevant content,
teacher preparation programs will be able to
better train preservice teachers with methods
for overcoming the restrictive barriers
whether it is ways to find funding, stretch
tight budgets, or to effectively communicate
with administrators.

Findings from this study imply that
secondary agricultural mechanics education
in lowa is not at the level teachers from 1994
had hoped that it would be in the U.S. Despite
the shortcomings in the depth agricultural
mechanics skills are being taught, secondary
agricultural  education  teachers  were
optimistic 22 years ago, and their optimism is
even greater today that agricultural
mechanics is important. Teacher preparation
programs, active teachers, and industry
leaders are going to have to work together
and communicate effectively to prioritize the
many skills included in agricultural
mechanics. For future research, we
recommend studying the perceptions of
industry  leaders and  post-secondary
professionals regarding what depths they
believe agricultural mechanics skills should
be taught, and what level of importance they
believe agricultural mechanics will have in
ten years. Current agricultural education
teachers should utilize this data to begin

preparing themselves to teach the skills,
which are becoming increasingly important.
Through diligent collaboration, secondary
agricultural ~ education  students  can
experience tremendous learning
opportunities that benefit themselves as well
as the industries and communities in which
they work.
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