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Three-quarters of a century of educationa literature (Chamberlain & Kelly, 1981; Furst, 1981; Ryan,
1973; Stevens, 1912) suggests that the main emphasis in schools has been teaching students facts,
even though teachers and curriculum designers have attested to the importance of teaching students
to think ?Gall, 1970; Roberts, 1974). Newcomb and Trefz (1987) in a study of college professors of
agriculture, stated that professors of agriculture concerned themselves with the subject matter their
students learned, but that these same professors wereless concerned about the cognitive level of
their ingtruction as well as level of student performance.

The authors of this study were concerned that not only teachers of agriculture at the college level,
but teachers of agriculture at all educational levels practice the pattern of teaching suggested by
Newcomb, and Trefz (1987). If students are limited to repeating back to the teacher that which was
given to them, then not much learning of an enduring nature has occurred. And, if insufficient
learning occurs a the higher levels of cognition, then students are not graduated adept a operating
a the higher orders of cognition, i.e, anaysis, synthesis, and evaluation.

The teacher's lack of concern identified by Newcomb and Trefz (1987) regarding the cognitive level
of instruction and student performance may not only lead to a lowered teaching standard, but may
well lead to a lowered level of competence on the students' behalf. Given the preceding
presumption, it is important to determine a what level of cognition students of vocational agriculture
are performing.

Inferentially, the related research cannot be applied to agriculturd education programs specificaly
because the popul ations studied have not included vocational agriculture students. Furthermore,
previous related studies have not acknowledged any differences or similarities among vocational
agriculture students and the populations studied. As a result, agricultural educators do not know to
what levels of cognition of instruction students in production agriculture classrooms are exposed, or
a what levels of cognition the students are capable of performing.

Purposc and Objectives

The purpose was to determine the cognitive level of planned classroom instruction based upon the
written objectives in the courses of study utilized by selected public school production agriculture
teachers. This study sought to determine the level of cognition at which studentsin production
agriculture  classes  were  performing.

The following research questions were asked:

1. What proportion of planned instructiona time was devoted to instruction (in the subject
matter areas of leadership, crop production, animal science, agricultura  mechanics, and
fam management) by the selected production agriculture teachers during the 1987-1988
aademic  year?

2. What was the cognitive level (remembering, processing, cresting, evaluating) of planned
instruction based upon the written objectives in the course of study, utilized by the selected
production agriculture teachers during the 1987-1988 academic year?

3. Towhat extent did the cognitive level of planned instruction based upon the written
objectives in the course of sudy, differ among the grade levels (ninth, tenth, eleventh, and
twelfth) and subject areas?

4. Wha was the level of achievement of the students in the study on a written paper-pencil
test a the various levels of cognition?
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Procedures

Population and Sample. The population for this study was production agriculture teachers teaching
i Ohio during 1987-1988. Ten production agriculture teachers were purposefully selected by teacher
educators and state supervisors to participate in this study based upon having met predetermined
criteria such as student SOE, FFA program, course of study, adminigtrative commitment, and overall
fadilities. The twelfth-grade students enrolled in production agriculture classes in Ohio were the
population of sudents. The twelfth-grade students of the teachers selected congtituted the sample
of students. Thus, the results are generdizableonly to the sample.

Instrumentation: The course of study prepared by each production agriculture teacher who
parficipaied in the study was used to determine the level of cognition of planned instruction. The
proportion of planned time devoted to instruction in each of the subject areas was aso determined

from the courses of study. Levels of cognition were assumed following procedures established by
envoomb and Trefz 1987).

A paper-pencil test was developed by the researchers and was administered to the twelfth-grade
students enrolled in vocationd agriculture programs taught by the selected production agriculture
teachers The paper-pencil test was condtructed after analyzing the courses of sudy to ensure that
the items were related to the subject matter instructed.

The paper-pencil test had four pats. remembering, processing, creating, and evaluating. Each part
consisted of 25 multiple choice questions. Content validity was established by a panel of experts.
Reliability was establisned for each part of the test via pilot test. The reliability scores employing
Cronbach's apha were: remembering, .91; processing, .90; creating, .84; and evauating, .82.

Data Collection: The teachers selected were asked to personaly deliver or mail their courses of study
o the researchers. After receipt of the courses of study, they were carefully reviewed page by page

by one of the researchers. Each instructional objective written in each course of study was classified
into the appropriate level of cognition as described by Newcomb and Trefz (1987). Levels of
cognition were assessed following criteria established by Newcomb and Trefz (1987). In addition,
the ingtructional objectives were categorized into the appropriate subject matter area and the number

of class days alotted for the instruction was recorded.

The paper-pencil test and test administration form were mailed to each of the teachers with specific
indructions for administration.  All tests were administered on May 23 and 24, 1988. After
adminigtration of the tests, the teachers returned the tests and test administration form to the
researchers by return mail.

Data Analysis

Descriptive dtatistics (frequencies, percents, standard deviations, and means) were used to describe
the proportion of time spent on instruction in the Subéect matter areas, the level of cognition of
instruction, and student level of cognitive performance. Differences between grade levels and subject
aess were determined by using oneway analysis of variance using an .05 alpha level la priori. n
those cases where significant differences were noted, the Tukey-HSD post-hoc analysis procedure was
employed to determine where the differences occurred.

Results

Subject Matter Taught: Table 1 indicates that at the ninth-grade level, the greatest amount of
planped instructional time is devoted to the animal science subject area. At the tenth-grade,
eleventh-grade, and twelfth-grade levels, the greatest amount of instructional time is in the
agricultural  mechanics  subject  area

Table 2 shows that the Sgroduction agriculture teachers devoted approximately 9% of the planned
ingtructional time to leadersnip, 16% to crop production, 18% to anima science, 41% to agricultura
mechanics, and 17% to farm management.

Cogniive _Level of Instruction: Theinstructional objectivesin each course of study were classified
according to the level of cognition of instruction by subject area and grade level. These data are
presented in Tables 3 through 6.
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Tabk 1
Number and Percent of Planned Instructional Days Devoted ta Instruction by Subject Area and
Grade Leve] (n = 10) -

9 10 11 12
Subject Days % Days % Days . % Days %
Leadership 2620 1455 1580 8.78 880 489 1330 739
960 526 3.12 4.48 788 443 9.53 515
Crop Production 2870 1594 32.80 18.22 24.50 13.61 2750 15.28
1383  7.67 24.46 14.00 1657  9.20 19.18 10.55
Anima Science 5420 30.11 35.40 19.67 2440 1356 1500 833
1154 6.20 17.04 9.35 1939 11.80 1054 587
Agriculture Mechanics 5200 28.89 78.60 43.66 %50 5361 66.00 36.67
1399 777 18.76 10.31 3367 1864 2612 1448
Farm Management 18.90 1051 17.40 9.67 2580 1433 5820 32.33

1266  7.02 15.59 8.60 2172 1198 2094 1647

Note. Siale recommendaiions are. Leadership, 5%, Crop Production, 25%; Animal  Science, 2%,
Agricultura Mechanics, 30%; Farm Management, 15%. Data reported are means over
standard  deviations.

Table 2
Number and Percent of _Planned _Instructional Days Devoted to_ Instruction by Subject Area (n = 10)

Subject  Area # of Instructiona Days % of Ingructiond Days
Leadership 64.10 8.90
Crop  Production 11350 15.76
Animd  Science 129.00 17.93
Agricultural - Mechanics 293.10 40.71
Farm Management 120.30 16.70
Total 720.00 100.00

Note. Sde recommendaions are. Leadership, 5%, Crop Production, 25%; Animd Science, 257,
Agricultural Mechanics, 30%; ~ Fam Management, 15%.

Tabk 3 . _ .
Distribution of Instructional Objectives Across Levels of Cognition

Level of Cognition # of Objectives % of Objectives
Remembering 1045 31.00
Processing 1293 38.36
Credting 626 1857
Evaluating 407 12.07
Total 3371 100.00

Table 3 indicates that 31% of the instructional objectives were written at the remembering level.
Approximately 38% of the instructional objectives were written at the processing level, 1% at the
cregting levd, and 12% at the evauating level.

Table 4 reveds that in dl subject areas, the greatest percentage of the instructional objectives were

written at the processing level of cognition. Also, the lowest percentage of the instructional
objectives were written at the evduating level of cognition in al subject matter areas.
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Table 4

Number and Percent of Instructiona

Objectives Across Levels of Cognition by Subject Area (n =

10
Level of Cognition
R C. E

Subject # % # % # % # %
Leadership 1870 33.63 21.00 37.77 1140 2050 450 7.26

6.85 877 863 874 877 1227 425 633
Crop  Production 2180 3338 670 4114 990 1525 6.50 1092

1535 1527 1055 725 619 983 403 611
Anima  Science 1840 31.13 2440 41.29 860 1555 770 13.03

1175 13.63 1125 6.77 574 1025 424 757
Agriculture  Mechanics 2070 29.67 3460 3457 2080 20.78 1500 14.98

1573 1318 1647 1164 1312 1412 830 654
Farm Management 1590 27.71 2269 3937 1199 29.73 700 1210

7.74 1816 10.00 13.65 958 1113 275 359

Note. R = Remembering, P = Processing, C = Credling, E = Evaualing. Dala reported are

means over standard deviations.

Table 5 shows that approximately 16% of the instructional objectives were written in the subject
aess of leadership, 19% in crop production, 18% in anima science, 39% in agricultural mechanics,

and 17% in farm management.

Tableb

Number _and Percent of_ Ingtructional Objectives by Subject Area (n = 10)

Subject  Area # of Ingr. Objectives % of Ingr. Objectives
Leadership 55.60 16.49
Crop  Production 64.90 19.25
Animal Science 59.10 1753
Agricultura Mechanics 100.10 29.70
Farm Management 57.40 17.03
Total 337.10 100.00

The majority (68% to 72%) of the indructiond objectives written in the courses of study by the
production agriculture teachers at al grade levels were written at the lower (remembering and
processing) levels of cognition (Table 6) as described by Newcomb and Trefz (1987).

Table 6

Percentages of Intructional Objectives Across Levels of. Cognition by _Grade Level.

Lever or"Cognition

Grade % Remembering % Processing e Creating % Evaluating
9 33.00 39.02 18.28 9.70
10 30.29 38.48 1731 13.92
11 1251
12 28\873].18 3718 19'7518.88 1202
Mean Percent 31.00 38.36 1857 12.07
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student Performance: The mean percentage score of correctly answered questions at eachlevel of
cognition Was approximately 64% for the remembering level questions, 55% for processing level
questions, 40% for credting level questions, and 28% for evauating level questions (Table 7).

Tabk 7
Distribution of Student Mean _Percentage Scores Across Levels of - Cognition (n = 81)

Level of Cognition Mean Score (% Correct)
Remembering 63.91
Processing 55.41
Cresting 40.02
Evaluating 28.20

Differences in Levels of _Cognitionof Indructionby Grade Level and Subject Area Table 8 indicates
that Two out of the fivé subject areas af the remembering level of cognition were found to have
significant differences among grade levels. At the cognitive level of processing, four of the five
subject areas had significant differences among grade levels. Only one subject area was found to
have a significant difference a the creating and evaluating level of cognition among the grade levels.

Table 8
Andyss of Vaiance of Percentages of Instructional Objectives for the Level of Cognition by Grade

Level (a = 10; df 3,36]

Mean Score by Grade Level

Level of Cognition iio--12 F Prob.
Remembering
Leadership 5118 26448 3348 17.722 0.49 &80
Crop  Production 2288 07 15528 16248 0.83 49
Anima  Science 19392 20724 10688 10842 312 06
Ag Mechanics 18422 R8A 41380 25052 4,68 01
Farm Mangement 13.808 8.182 9072 32158 654 01
Processing
Leadership 20598 1508 14162 13152 1.42 5
Crop  Production 249D 30012 14.200 11540 8.61 01
Animd  Science 5588 1903 17600  gs0P 475 01
Ag Mechanics 1573 2173 40000 g7 463 01
Farm Mangement 13162 14142 13952 38120 908 01
Creating
Leadership 2582 16848 1478 13568 234 .09
Crop  Production 17118 15388 17828 16352 0.05 8
Anima  Science 156180  om 21840 8592 359 02
Ag Mechanics 3302 6.102 6.202 5.202 0.88 A7
Farm Mangement 17432 24792 11762 28702 162 20
Evaluating
L eadership 15,582 7.862 9432 7.208 1.09 37
Crop  Production 15382 160908 194438 13432 0.37 17
Animal  Science 23822 21558 17728 10848 1.69 19
Ag Mechanics 26792 41518 43302 34774 145 25
Farm Mangement 1843 12998 10112 R 472 01

Note. Means with the same superscript do not differ significantly when apha = .05 utilizing the
Tukey - HSD post hoc analysis procedure.
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Conclusions and Recommendations

Teachers of agriculture are writing more instructional objectives at higher cognitive levels than that
suggested by the literature. Gall (1970), and Kirts and Stewart (1983) indicated that approximately
20% of the instructional objectives were written a the higher levels of cognition. Students aso
performed at higher levels of cognition than previous studies (Gall, 1970; Ryan, 1973) had suggested.
Gall (1970) and Ryan (1973) concluded that students generally were able to successfully complete
approximately 20% of the test questions written a the higher levels of Bloom's (1956) taxonomy.

As grade level increased, one could assume that teachers of agriculture are raising the cognitive level
of the instructional objectives in some subject areas but not in others. The results of this objective
are in contrast to the findings of Billeh (1974) who concluded that instructors objectives were not
cognitively elevated as grade levels increased.

The teachers are devoting a greater percentage of time to some subject matter areas than is
recommended by State of Ohio guidelines and spending less time in other aress.

Teachers of agriculture in the public schools should assess the level of cognition of instruction being
delivered to their students and if found to be unacceptable, by some predetermined standard,
corrective action should be taken to develop a curriculum which appropriately challenges the students
a al levels of cognition. In addition, pre-service teachers should be provided a unit of instruction
on recognizing and writing instructional objectives at the various levels of cognition.

As students progress to higher grade levels, the teachers of agriculture should make a concerted
effort to elevate the cognitive level of instruction. These teachers should purposefully create learning
situations which assist in the development of higher cognitive abilities in students.

Further research should be conducted to determine if the results of this study are generaizable for
the population of Ohio production agriculture teachers and students. Research should be conducted
to determine the extent to which differences occur in levels of cognition of instructional objectives
as indicated by the courses of study and actua classroom cognitive level of instruction, and to
determine the extent to which differences occur in proportion of planned instructiona time based
upon courses of study and actua teaching time in the selected subject aress.
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