Table 3. Student Performance and Instructor Differences for
Control and Treatment Sections of Agricultural Economics
100. The Ohio State University, 1973

Instructor
Instructor CA! No CAl Total X
Class Size 51 66 117 61.8
A
Time 1ta.m. 9a.m. Fy. 261
=1.05
Class Size 83 65 148 63.5
B
Time 10a.m. Z2p.m.
Treatment Total 134 131 2635
X 64.9 60.6 62.8

F1. 261 = 6.76
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INCREASED LEARNING AND RELEVANCY IN A BASIC SOILS COURSE
FOR TWO-YEAR AGRICULTURAL TECHNOLOGY STUDENTS'

Terence H. Cooper, Henry D. Foth, and Paul E. Rieke2

Learning accountability and forms of individualized learning
have stimulated much of the recent research in education.
Teachers are being challenged to account for the variability of
students within their classes. Since learners vary widely in rate of
achievement, interests, and motivation, methods of individual-
ized instruction to account for these facts have been developed.
Individualized instruction is not synonymous with providing in-
dividualized materials, but means “‘meeting the specific learning
needs of each student™ (3). Bjorkuist states that teachers are in-
creasingly becoming managers of the learning process rather
than dispensers of knowledge (2). With a properly managed
individualized learning system, differences in the amount of
student learning may be reduced, since students will be allowed
their own learning pace and activities.

One of the key factorsin the success of individualized instruc-
tion is the specification of objectives of instruction in behavioral
terms. The most important characteristic of a useful objective is
that it identifies the kind of performance which will be accepted
as evidence that the learner hasachieved the objective. This may
be especially important in vocational education, in trying to pro-
duce a graduate who can be described to prospective employers
in performance terms (4). The ability to describe in performance
terms is directly dependent on behavioral objectives. For mas-
tery of objectives to occur it is necessary that the slow learners
be provided with more time to learn since over the same period
of time slow learners will achieve fewer objectives that the high
aptitude learner (2). In most situations, the amount of time re-
quired for the slow learner to obtain complete mastery is not
available to himand he thus achieves less. Therefore, the respon-
sibility of the vocational teacher is to manage the learning situa-
tion so that the slow learner can master the learning objectives
and have some saleable skills at the end of a period of instruc-
tion. The true evaluation of a vocational training graduate will
come when he has to prove his worth in the world of work.

Recent studies on the effectiveness of individualized instruc-
tion for vocational agricultural students in high schools (McCar-
ley, 1969; McVey. 1970) have reported significant improvement
over the lecture discussion methods for student achievement and
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course evaluation. In four-year degree programs in agriculture,
favorable results have been obtained for individualized instruc-
tion in both the plant and soil science curricula (Green et al.,
1973; Foth, 1973). An audio-visual tutorial program for presen-
tation of course content was used in these studies.

Studies in Ohio have shown that the two-yeuar student consid-
ers placement training and agricultural classes us the two most
important factors for job placement after graduation (7). In the
two-year agricultural technology programs at Michigan State
University, it is known that there are wide ranges in capabilities
among the students along with differences in psychological and
motivational factors (5). Thus, many of the classes in the two-
year programs at MSU meet the requirements for some formof
individualized instruction.

This study was conducted to determine the effectiveness of
an audio-visual tutorial, individualized learning program with a
modified mastery learning format in basic soil science for the
two-year vocational student.

Background to the Problem

Soil Science 051 is an introductory class in soil science re-
quired for the two-year agricultural student at Michigan State
University in the turfgrass and landscape-nursery programs and
is an elective for the floriculture majors. The class consists of ap-
proximately 100 students each year. Classes have been conven-
tionally run by offering two lectures per week and one two-hour
laboratory. Students in the class have shown a wide range in
learning capabilities in three specific groups. In the past, it has
been impossible to provide those students with slower learning
capabilities all of the individualized help that they require to
complete an understanding of the course. It has also been diffi-
cult to provide well-trained graduate teaching assistants with the
necessary practical experience to be able to fulfill the student’s
desires for topical information. The learning facility available for
the laboratories was mainly for a demonstration type of labora-
tory rather than an individualized learning experience.

Purpose of the Study
The main objectives of this study were to: 1) increase the rel-
evancy of what the student learns in lecture and laboratory to
the soil problems he will ultimately face on the job, 2) increase
student achievement, 3) determine if the two-year agricultural
technology student can learn effectively through the audio-
visual tutorial mastery learning system. and 4) determine the



feasibility of adapting this type of program to otherareasin the
two-year agricultural technology program.

Procedures Used

Implementation of procedural changes began with changes in
the laboratory. Instead of having a two-hour scheduled labora-
tory, the students were scheduled for one hour per week in an
audio-visual tutorial learning center. In this center, students lis-
tened to tapes. viewed slides. and participated in activities such
as texturing soils, measuring pH, viewing soil profiles. etc. The
learning center units, referred to as SLATES (Structured-Learn-
ing and Teaching Environments), were originally developed for
use in the four-year introductory soil science course at Michigan
State University (Soil Science 210). It was felt that many of the
SLATES could be revised with minor modifications for use in
Soil Science 051.Seven of these units were thus used with minor
alterations in the workbook for the first seven weeks of the
course. These SLATE materials essentially discussed those con-
cepts and principles previously covered in the old laboratory,
however, the student now had the opportunity to use as much
time as needed to achieve the objectives for the units. For each
of the seven units adapted from the 210 course, a Relevant Infor-
mation Slate (or RIS) was developed to show how the concepts
presented applied to the particular major. A separate RIS was
developed foreach of the three majors. The last two weeks in the
term were devoted to the study of fertilizers and soil sampling.
There was not appropriate material available from the 210 units
and therefore, individual SLATES were developed on fertilizers
and soil sampling for each of the three majors. A workbook was
prepared for the students consisting of : behavioral objectives for
each of the nine SLATE units and lectures. procedure outlines
for each SLATE, lecture outlines. questions and problems, and
self-test items with the answers provided at the end of each unit.

Mastery learning strategy as described by Block (1) and tested
by Foth (6)include: 1) communication of learning objectives to
the students, 2) opportunities for students to master objectives
(usually some kind of individualization including the opportuni-
ty to learn at one’s own pace). 3) feedback to the learner (forma-
tive ungraded tests). 4) opportunity for remedial learning, and
5) summative tests to establish degree of mastery or grade. Strat-
egies 1.3 were included in the students” workbook. Opportuni-
ties for remedial learning were provided by having the learning
center open during the week from 8 a.m. to 10 p.m. and on Sat-
urdays from 8 a.m. to 3 p.m. Retests were also used to provide
the students with an opportunity for feedback and through re-
mediation to learn more and improve their point total. Retest
exams were over the same material but consisted of different
exam questions, The Office of Evaluation Scrvices machine-
graded the multiple choice exams and the summary data they
provided indicated that the retests were comparable in terms of
item difficulty and degree of discrimination with the first exams.
Five exams were given during the quarter plus a comprehensive
final. Only the highest score for a given test and retest was count-
ed for determining the student’s grade. The grading scale was de-
termined before the quarter and all students were informed of
the point totals required for the grade they wanted to achieve.
The grading scale was similar to the one used in previous years
which was determined by a curve.

Implementation of Audio-Visual Tutorial
and Mastery Learning Procedures

Soil Science 051 was offered for the first time with the
audio-visual tutorial and modified mastery learning procedures
during the winter term of 1974. Students were scheduled for one
hour in the learning cenler per week, but could return asoften as
they wanted to review or finish the week’s SLATE unit. After
completing the revised 210 SLATE unit the student would begin
the 10 to 13 minute RIS unit to see how the material just com-
pleted applied to their particular major. Afier completing both
tapes, students had questions, problems. and self-test items for
study and review in the workbook to determine if they had a
complete understanding of the subject matter presented.

Lectures were given on Monday. Wednesday. and Friday,
when an exam was not scheduled. Four lectures were used to
complement material covered in the SLATES for each two-week
period. Lectures were used to cover material known difficult
from past experience, explain concepts and principles not cov-
ered in the SLATES, and to provide encouragement for stu-
dents.

Exams over the objectives were given on Friday with the re-
test the following Monday for those desiring to improve their
score. A 5 to 10 minute question and answer period was held
before each test to give the student further opportunity for re-
mediation. Answers for each test were available immediately
after the exam.

Comparisons to determine the effect of the changes were
made with the previous two years’ classes, 1972 and 1973, which
were run on a conventional basis. In previous years there were
two one-hour exams plusa final.

Results and Discussion

There was a significant difference (5% level) in high school
grade point averages for Soils 051 students between 1972-73 and
1974. However, there was no significant change in the students
first term agricultural technology grade point averages (GPA)
and their scores on entrance exams between 1972-73 and 1974
(Table 1). Due to the large number of applicants presently seek-
ing entrance to agricultural technology programs, those students
with the lower high school GPA have not been selected. This has
resulted in an increasing high school GPA for the students in
Soils 051. However, the performance on entrance exams and
their first term GPA’s indicate that there have not been signifi-
cant increases in the students’ capabilities andfor motivation
over this three-year period.

Table 1. Background Information on Students Enrolled in
Soil Science 051 During 1972, 1973, and 1974.

Years
1972 1973 1974

Number of students 10+ 89 99
Mean high school grade point average™ 2,14 2,29 2,50
Mean first term Ag. Tech. grzde
point average 2.83 .88 2.94
Mean scores on selected entrance
examns

Reading comprehension 153.1 154.2 153.8

pDifferential aptitude 30.8 32.5 51.6

Mathematics 35.5 35.9 37.3

+ Difference between 1974 and 1972 and 1973 significant at the 5%
level,

With the implementation of an audio-visual tutorial mastery
learning format, there were significant increases in student
achievement in 1974 over the previous years. This was deter-
mined by the significant change in grade distribution. In
1972-73, an average of 50 percent of the classes received a 3.0 or
better. In 1974 this was increased to 70 percent (Table 2). There
was also a significant increase (5% level) in the mean GPA’s
achieved. The mean GPA for Soils 051 for 1974,1973.and 1972
was 3.17.2.86and 2.66. respectively.

Based on grades achieved in Soils 051 in 1972 and 1973. 4
multiple regression equation was developed using 1972-73 high
school GPA’s. first term agricultural technology GPA’'s and en-
trance exam scores to predict the performance of the 1974 stu-
dent if no changes had been made in the course (Table 2). This
equation accounted (or 65 percent (r2 = .65) of the variability in
051 grades for 1972-73 students. For the 75 1974 students se-
lected the achieved mean of 3.25 was significantly higher (1%
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Table 2. Soil Science 051 Grade Distribution for 1972, 1973,
Actual Grade for 1974 and Predicted Grade for 1974.

Soil Science 051

Percenc* of Students

Grade Received 1972 1973 1974 actuzal 1974 predicted*x
4.0 17 20 43 13
3.0 - 3.5 3% 36 27 37
2,0 - 2,5 35 33 21 44
1.5 or less 14 10 8 6

Rounded to nearest whole number,

Predicted from multiple tegression equation (Soils 051 grade = 0027

+ .376 high school GPA + 1.037 first term in agriculturzl technology

It was assumed that all of the factors in the mastery learning
program contributed to the increase in student achievement.
However, the opportunity for remedial learning or retesting was
directly a measurable factor while other factors were evaluated
indirectly, An average of 73 percent of the students who took a
retest improved their point total. The group of students who did
poorly (2.5 or less; 18 or less out of 25) on the first try had a
higher percentage of students increase their point total than
those students who achieved a 3.0 or more (19 or higher) on the
first try (Table 5). An average of seventeen percent of the 18 or
less group elected not to take a retest. If they had done so a high-
er precentage of students achieving a 3.0 or better may have been
obtained. Ninety-eight percent of the students agreed or strong-
Iy agreed that they like the idea of a retesting procedure (Table
6).

Table 5. Results of the Retesting Procedure to Increase Student

+ ,012 differential apptitude score - .01l reading comprehensien
score).

level) than the predicted mean of 2.85. The factor that had the
greatest influence on performance in Soils 051 was the GPA
achieved by the student during the first term of the agricultural
technology program.

Performance by low and high achievers was increased in 1974
over the previous years. Students were divided into two categor-
ies based on their achievement during their first term of agricul-
tural technology. Significant changes in the Soils 051 grade dis-
tribution occur in the 1974 group for both those students who
achieved above a 3.0 during their first term (Table 3) and also
those who achieved less than a 3.0 (Table 4). Compared to 1972
and 1973 a higher percentage of 1974 students received a 4.0 or
3.0 and a lower percentage recieved a 2.0 or 1.0 with the audio-
visual tutorial mastery learning techniques used.

Table 3. Achievement of Students in Soil Science 051 with a
3.0 or Greater GPA During Their First Term of Ag. Tech.

Percent* of Students

Grade achieved in

Soil Science 051 1972 1973 1974
4.0 35 30 73
3.0 49 54 20
2,0 16 15 8

*

Rounded to nearest whole number.

Table 4. Achievement of Students in Soil Science 051 with less
than a 3.0 GPA During Their First Term of Ag. Tech.

Percent*® of Students

Grade achieved in

Learning, Averaged over Five Exams.

Students who achieved
19/25 or more on the
first try of an exam

Students who achieved
18/25 or less on the
first try of an exam

Soil Science 051 1972 1973 1974
4,0 4 3 24
3.0 19 18 28
2.0 48 59 34

1.5 or less

31

14

Rounded to nearest whole number.
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Percent of Class 57 43

Percent that took
a retest s 83

Percent of those

students who took

a retest and in-

creased their

point total 55 84

Students were more aware of how concepts and principles re-
lated to their particular field of interest (turfgrass, landscape-
nursery, and floriculture) in 1974 than in 1973. Although the
questions were worded differently. 46 percent of the students
felt they had no difficulty in relating topics covered to their field
of interest and in 1974 this increased to 84 percent asindicated
by their answer to evaluation questions (Table 6).

Table 6. Student Responses to Specific Evaluation Items on the
Scale Where 1 Indicates Strong Agreement and 5 Indicates
Strong Disagreement.

Lcem Yuaz

I had an difficuley

in relating some

topics to my field

of interest. 7r 397 167 16 1

Th relevant infor-
matinn SLATE did
show me how the
particular ropic
SLATE «pplied tu
my major., 257, SS9z 6% 7 3%
1t like the id.a of

being able to take

4 retest to improve

my gradoer 227 33% 14% 121 11% 847 142 22 0T 0%

Students in 1973 did not have the opportunity to take retests but were
dsked this question at the end of the term.

The Students’ Instructional Rating System (SIRS) prepared
by the Office of Evaluation Services, Michigan State University,
was used for course evaluation comparisons between 1973 and
1974. This rating system consists of 21 statements about class
instruction and is designed to allow instructors to determine
what attitudes their students hold toward various aspects of in-
struction. Students indicale their relative degrec of agreement
with respect to each statement. The SIRS composite profile rep-



resents five aspects of the learning situation with each one pre-
pared by combining 4 of the 20 instructor items on the form.
These profiles are intended to give an overview of the student’s
reactions to: instructor involvement, student interest, student-
instructor interaction,course demands,and course organization.

The SIRS rating form indicated significant increases (5% lev-
el) in four of the five composite profile categories when compari-
sons were made between 1973 and 1974 (Tuble 7). There were
also significant differences in all composite profile categories
(5% level) when the 1974 students who achieved a 4.0 were con
pared to the 1974 students who achieved less than a 4.0, Those
students who attained higher grades tended to rate the course
higher.

Table 7. Item Means for Five Composite Profile Items Obtained
from the SIRS Form.

Composite Profile Areas

Student - Course
Ycar Iastructor Student Instructor Course Organi-
tnvolvement Interest  Intcraction Demands  zation

1973 1.7t 1.84 2.36 3.56 1.86
1974 (total) " 1.57 1.80 2.16 3.75 1.63
1975 (4.0) == 1.45 1.67 2.04 3.88 1.50
1974 (3.5 or less) 1.69 1.87 2.25 3.63 1.86

significantly different from 1973 in 3ll areas but Studeat Intrrest at
the 57 level.

“* gignificantly diffzrent from 3.5 or less fn all areas at the 5% level.

Conclusions

Implementing the learning strategies presented in this paper
such as audio-visual tutorial laboratories and modified mastery
learning concepts resulted in: 1) an increase in student achieve-
ment (both low and high capability students}), 2) an increase in
awareness of how topics relate to on-the-job situations, 3) a posi-
tive increase in attitudes students have toward instruction. and
4) proving that the two-year agricultural technology student is

capable of using the audio-visual tutorial laboratory asan effec-
tive learning tool. Students in Soil Science 051 have reacted fa-
vorably to the learning strategies used. not only by increasing
their performance over previous years but also with their un-
solicited comments of “I wish all courses were like Soil Science
051.” It appears that extension of these learning strategies to
other two-year agricultural technology courses with students of
similar experiences and capabilities to those in the turfgrass,
landscape-nursery, and floriculture programs at Michigan State
University will provide similar results.
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ACADEMIC PERFORMANCE OF JUNIOR COLLEGE
TRANSFERS

by W. F. Bennett, Associate Dean
College of Agricultural Sciences, Texas Tech University

The academic performance of students who transfer from
two-year colleges to four-year colleges varies greatly. A study at
Washington State University's College of Agriculture by Strait
(1) indicates that transfer students 1) have some difficulty in the
first semester after transfer, 2) experience an “adjustment
shock,” and 3) require special counselling.

Academic counsellors need some criteria for advising the
transfer student to minimize his difficulty in coursework and his
adjustment shock. One obvious criterion could be grades earned
at the two-year college. A transfer student with a low grade-
point average (GPA), for example, might be advised to take a
minimum number of hours and perhaps “less rigorous™ courses.
On the other hand. a student with a high GPA might be advised
differently.

To determine whether the GPA earned by a student while at
the junior college is a good indicator of his ability to do well aca-
demically at the senior college, junior college transfer students,
in the College of Agricultural Sciences at Texas Tech University
during the academic year 1972-73, were included in a study for
this comparison. The study included only students with between
12 and 66 hours of transfer credits and those who took at least
12 hours during the first semester at Texas Tech. The 137 stu-
dents included were from 34 Texas and 2 Eastern New Mexico
junior colleges.

The overall GPA of the student while at the two-year college
was correlated with the first semester, second semester, and
fourth semester overall GPA of the student while at Texas Tech
University. The correlation between two-year college GPA and
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