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Abstract

A Computer Interactive Multimedia Program for
Learning Enhancement (CIMPLE) program was
developed to enhance learning in an introductory
agronomy course at Iowa State University. CIMPLE
includes learner objectives, digitized tutorial video,
key concepts, practice learning exercises, and self
diagnostic quizzes. The self-assessment components
are for students to quiz themselves over material
presumably after having studied the material.
Several students however started with the learning
assessment programs, to test their initial level of
understanding of material before studying, a process
coined “reverse learning.” To assess the concept of
reverse learning, students were divided into one of
three learning strategies: 1) students used the
textbook, did not use CIMPLE and then took graded
quizzes; 2) students used CIMPLE and the textbook
and then took the graded quizzes;

course in sustainable crop production to undergradu-
ate students in several majors, including Agronomy,
Horticulture, Animal Science, Ag Business, and Ag
Education. Generally 300 students annually enroll in
the three-credit Agronomy course (Agron 114). The
primary focus of the course is to introduce material
that will help students understand the science and
strategies underlying crop-based agriculture and soil
management. Consequently, the course covers a
variety of subjects including; plant anatomy, plant
classification and identification, physiology, climate,
soil and soil water, tillage, plant breeding, seed/grain
quality, weed, insect and disease management, and
crop harvesting and storage.

Historically, the learning activities that have
been used in Agron 114 included greenhouse experi-
ments, a weekly discussion, and visual and hands-on
lab displays. We recently completed the development

and 3) students first did the non-
graded self-assessments on

Table 1. Description of the components of the computer program called CIMPLE.

CIMPLE, then used CIMPLE and

Component Name

Description

the text, and then took the graded
quizzes (reverse learning). There
was no significant grade difference
across the three learning strategies.
Grade performance was not influ- | Video
enced by learning style regardless of
learning strategy. Students with
different learning styles within a
learning strategy had similar grade
performance. While our results do
not show that reverse learning is
statistically better than the other
learning strategies we tested, they
do show that students using that
strategy learn, on average, as well
students using more traditional
strategies.

Chapter Assessment

Key Concepts

Practice

Self-Check

Practice Problem-solving

Introduction
At Towa State University, the
introductory course, Principles in

Environmental & Ethical Issues

Extensive set of T/F questions for students to assess their overall
knowledge of chapter material. After completion, students receive
results of the number of correct and incorrect answers categorized by
subunit so students may see which areas they may need to review.

20-30 minute digitized video that covers chapter material. Depending
on the chapter, the video may include dissections of plants, demonstrate
planting or breeding methods, or exhibit different tillage equipment and
show the results of the implement’s use.

Educational material providing in-depth information on key topics of
each subunit of a chapter. All key-concept units include several images,
photographs and diagrams.

Interactive questions and diagrams for students to test their knowledge
of key issues of each subunit of a chapter. Activities include matching
images of plants, insects or equipment with the correct names, and
labeling plant parts.

3-5 multiple-choice questions over subunit material to help students
assess their knowledge.

Asks students to apply chapter material to solve a practical problem that
is presented

Presents a current day environmental or ethical issue relating to the
chapter that people encounter in everyday life and asks students to
consider information on both sides of the issue with what the student
knows, and develop an argument for one side of the issue, write it up
and be prepared to discuss the issue in class.

Agronomy, serves as a foundation
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of an interactive computer program,
the Computer Interactive

. . . E—— Assessment Strategy 1
Multimedia Program for Learning |

Enhancement (CIMPLE), to {;i?,‘;';iied

Driven

provide students computer-based Content N

learning programs to supplement
students' lab experiences as listed
above. The CIMPLE program is
comprised of seven components (see

Table 1).

While much attention has been Reverse
placed on Web-based instruction, Loaming
the use of computer-based tutorial Driven

systems has also been shown to
effectively help students learn in a

natural resource related course | Figure 1. Diagram depicting three major approaches students use in Agronomy 114 course.
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(Seiler, et al., 2002). Students use
different learning styles in their
learning process (Kolb, 1981, 1984). It is not known
whether students who prefer specific learning styles
benefit, or are hindered, by computer-based learning
systems, or whether there is a preferred sequence of
using computer program components.

The concept of reverse learning was coined
during the initial use of CIMPLE when we recognized
that students used the computer program compo-
nents differently than we had anticipated. The self-
assessment component of the computer program was
developed so that students could quiz themselves
over course material, presumably after they had
studied the material through formal means (.e.
reading text, attending lectures, using computer
aided instructional units). On several occasions,
however we observed some students started first with
the learning assessment programs, presumably to
test their initial logic and level of understanding of
material. During the first two semesters CIMPLE
was integrated into the course, we observed students
and received feedback from students, both of which
revealed that several students preferred to use
learning assessment components as the initial
starting point of study. Students compared this
phenomenon with receiving or purchasing an item
that requires assembling; many people test their logic
with trial and error to assemble the object and only as
a last resort will consult the directions to complete
the task. We termed this concept as

the use of technology in learning compared to
traditional instruction (Bangert-Drowns, et al., 1985;
Khalili and Sashaani, 1994; Liao and Bright, 1991;
Ryan, 1991). Theoretically, Mayer (2000) argues that
it is important to understand the effects upon
learning that integrating technology into a learning
environment may cause.

We suspected that the use of reverse learning
we observed in students stemmed from the advan-
tages of older concepts in the literature such as
student centered learning, active learning, explor-
atory learning and others. However, these traditional
approaches may not have embraced making mistakes
as an integral part of the learning process. Reverse
learning allows students to make mistakes, removing
the fear of failure, or in other words, embraces trial
and error as an integral part of learning. We often
teach to avoid mistakes when maybe we should
encourage students to use assessment tools as a
means to help them understand what they need to
learn to understand the material. This concept of
reverse learning embraces techniques that present
material with tools that allow students to access
course material to be learned and to repeatedly make
mistakes while learning the material. Reverse
learning may also offer greater challenges to the
individual learner because they can initiate and
continue the learning process by constantly testing
their own knowledge and logic of subject matter as it

vocalized by students, 'reverse | Table2. Description of Kolb’s Learning Styles

learning' because students were

bypassing formal teaching material | Learning St

Description

and using quizzing programs to | aAccommodator
learn.

Meta-analytic research shows
that computer-based instruction
increases student test scores and | Balanced
positive attitudes toward technol-
ogy and teaching (Kulik and Kulik, | coyerger
1991). Other meta-analytic research
shows positive effect-sizes for [ Diverger
learning outcomes associated with

Assimilator

Prefer hands-on learning, benefiting from trial and error.

Prefer concise and logical presentations of information, from which they can
build accurate and organized conceptualizations.

Likely to use any of the styles, with no clear preference for any one learning
style.

Prefer practical problem solving exercises.

Prefer to be exposed to many points of view, listening, absorbing, and
categorizing information from a variety of sources.
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group based on sequencing of reverse learning.

Table 3. Tukey HSD of student total quiz scores compared to learning strategy

assessment. Students in the third
category engaged in a process of

what we called 'reverse learning.'

Section (I) Section (J) Di?t{[eiirrllce e Significance There' were three sections Otj stu-

1) Error dents in Agronomy 114. We assigned

all the students in section 1 to

Strategy 1 Strategy 3 -1.029 0844 NS* strategy 1, all the students in section

Sy 2 AllB b S 2 to strategy 2, and all of the stu-

Strategy 3 Strategy 1 1.029 0.844 NS dents in section 3 to strategy 3
Strategy 2 0.724 1.055 NS (Figure 1).

Strategy 2 Strategy 1 0.305 1.041 NS During the first week of the

Strategy 3 -0.724 1.055 NS course, students completed an on-

*NS is no significant difference.

line Kolb's Learning Style Inventory

Table 4. Average learning strategy group scores for three exams, total quizzes and final grade.

to identify their learning
style (Table 2). We

Learning Strategy

Exam 1 (score of 50) Percent Exam 2 (score of 50) Percent Exam 3 (score of 75) Percent Total

measured the efficacy of

Strategy 1 31 62 32 64 44 59 " o
Strategy 2 33 6 e o 45 pos reverse learnlngd by
Strategy 3 34 68 35 70 47 63 comparing student

learning outcomes, as

is presented. Traditional structured methods of
reading and presenting information with the
assumption that understanding will follow and
quizzing will verify learning, removes the challenge
from the individual learner and contributes to
learner boredom of subject matter during the actual
process of learning.

The objective of this research was to investigate a
concept of reverse learning as an effective pedagogi-
cal method of formal teaching in an introductory
agronomy course, 'Principles of Agronomy' (Agron
114) at Iowa State University.

Methodology

To assess the concept of reverse learning as an
effective pedagogical method of formal teaching, we
used a modified three group posttest- design. Based
on information gathered during the initial use of
CIMPLE, we determined that students employ one of
three strategies of engaging the course content and
computer-aided learning tools: 1) students used the
textbook, did not use CIMPLE and then took graded
quizzes; 2) students used CIMPLE and the textbook
and then took the graded quizzes; and 3) students
first did the non-graded self-assessment quizzes on
CIMPLE, then used CIMPLE and the text to learn
material, and then took the graded quizzes (reverse
learning) (see Figure 1). Students using the first two
strategies followed the traditional learning style of
exposing themselves to content then performing an

measured by individual
online assessments and final course grades, across
the three groups. We assessed differences in grades
across the different learning strategies used and
among the sets of preferred learning styles.

Results and Discussion

This study sought answers to the following
research questions:

1. Do students who use “reverse learning” in a
computer-assisted learning environment learn more
(as measured by course grades) than students who do
not use “reverse learning?”

2. Within a computer-assisted learning envi-
ronment, do students of particular learning styles
learn more (as measured by course grades) than other
students?

To answer question one, we calculated the
numeric equivalent of students' course grades (e.g., A
= 4.0, B = 3.0, etc.). Students could earn a grade of
“C” by passing all quizzes but not taking exams. At
the weekly total quiz score level, there was no
significant grade difference across the three learning
strategy conditions: (F [2, 85] = 0.763, p = 0.470;
Tables 3, 4, and 5). Post hoc t-tests also showed no
significant differences between the groups, and
therefore we can conclude that none of the learning
strategies resulted in more learning than did any of
the other learning strategies based on weekly quiz
scores.

Students who took all three

Table 5. ANOVA of student total quiz scores compared to learning
strategy group based on sequencing of reverse learning.

exams in addition to the quizzes had
those exam scores factored into their
course grades. An analysis of

Sum of o variance showed that there were no
: Squares  Mean Square _Significance significant differences between
]Sster;"t"eege;éfgiilsng 19.240 9.620 NS student's grades among the three
o learning strategies (F [2, 85] =
Within Groups . d ’
n (roup 1072.100 12613 1.808,p = 0.170; Table 6).
Total 1091.340

Our analysis of learning perfor-

NS refers to no significant difference.

mance across preferred learning
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Table 6. ANOVA of differences between learning strategy group based on
learning strategy and final total score of exams and quizzes

newness of the CIMPLE program,
whether used in part or in whole,
was sufficient to mask the differen-

Mean . . . .

: tial gains in learning that could

Between Learnin Sum of Squares - df Square r Sig. result if students were adept at
StrategyGroupsg 2519 2 1260 1.808 NS using the system throughout.
Within Groups 59.220 85 697 Specifically training students in
Total 61.740 87 CIMPLE before allowing them to

NS refers to no significant difference.

use it would help us test that
proposition.

strategy group and Kolb learning style.

Table 7. ANOVA of weekly quiz and final scores grade compared to learning

Finally, the calculation of final
grades in this course is rather
complex and allows students to

Sum of Squares Mean Square Significance

“settle” for a grade of “C” without

20.799
43.855

Weekly Quiz: Total Score Between Groups 83.195
Within Groups 3376.866
Total 3460.061

Final Grade: Number Between Groups 0.452 0.113
Within Groups 58.001 0.753
Total 58.453

NS necessarily distinguishing if that
student knows more than the “C”
grade represents. We believe that if
we used a more traditional,
nonflexible grading method that
assigned A through F grades strictly
on exam and quiz performance, we
would have a better measure of

NS

NS refers to no significant difference.

learning and we may find that
reverse learning is a significantly

styles showed that grade performance was not
influenced by learning style regardless of learning
strategies (F [4, 77] =0.150, p =0.962), nor was their
learning performance using the recalculated grades
(F [4, 77] =0.469, p =0.759; Table 7). Student with
different learning styles within a learning strategy
did not significantly differ in their grade performance
(F[14,67] =1.105,p = 0.370).

Summary

The supremacy of reverse learning compared to
more traditional ways of learning was not supported
statistically in this study based on our method of
course grading. However, the results do show that
students using the computer-aided reverse learning
strategy do learn, on average, as well as students
using more traditional strategies. That finding is in
keeping with other research showing the students in
a hypermedia (computer-aided) learning environ-
ment learn as well as in traditional environments
(Howard et al., 2004; Yildirim et al., 2001).

The large amount of unexplained variance within
the learning strategy groups in our study suggests
factors exist that may help explain when or for whom
reverse learning may be most beneficial. Previous
research with the CIMPLE program shows that high
levels of motivation to use the self-assessment, video
tutorial, and applied environmental / ethical issues
portions of the program is significantly, positively
correlated to high grades in the course (McAndrews
et al., 2005). Yet motivation may be driven by a more
basic underlying factor. Song (2002) argues that
students need complex learning skills to manage
learning environments, including computer-aided
environments, especially environments in which
students are in control of the learning. Possibly the
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better strategy than more tradi-
tional learning strategies for some students. The
option of using reverse learning may be more impor-
tant for the self-learning process for some students
than a final grade demonstrates.
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Call for Abstracts

Now is the time to start planning for the 2006
Annual NACTA Conference which will be hosted
by the Faculty of Land and Food Systems at The
University of British Columbia in Vancouver,
Canada. The theme for 2006 is “Making
Connections across the Curriculum.” The website
for the conference is www.agsci.ubc.ca/learning
centre/ NACTA2006

An abstract must be submitted to the NACTA
Journal editor for peer review for each oral and
poster presentation proposal. Indicate which of
the following categories apply to the proposed
presentation for purposes of program planning: 1)
oral, 2) poster, or 3) oral or poster. If an author
submits multiple proposals, the topic and content
of each must differ substantially.

Preparing the Abstract:

The abstract should be a concise summary of
factual information and not simply a general
description of what the author plans to present. A
high-quality abstract contains the following key
elements (without designating them as such): (1)
a brief introduction, including objectives; (2)
relevant experimental conditions indicating the
scope of study. Authors of predominately philo-
sophical works may substitute other appropriate
criteria; (3) observations, results, or data (how-
ever, data should be in summary form and not
presented in tables or graphs); and (4) a concise
summary. The length of the abstract should not
exceed 250 words (including title, authors, and
organization) and be written in one paragraph. Do
not include illustrations or bibliographical
references in the abstract. The abstract should
stand alone and contain valuable information for
both those in attendance as well as those who read
itin the NACTA Journal.
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Submitting the Abstract:

Email the abstract as an attachment using
“MS Word” format to the NACTA Journal editor
(ricpar@pmt.org). Typing instructions are as
follows:

* Title of abstract should be brief and precise
in 14 point bold Times New Roman font.
Capitalize only the first letter of each word. Do not
include the word “by” between title and byline.

* Byline must indicate name and address of
the author who will give the presentation. If there
are multiple authors, the presenter must be listed
as the first author. List initials first in names of
authors and separate names by comas. Use 12
point bold font.

e Indicate professional affiliation: university,
college, institute, center, service or company and
email address. For co-authors from different units
use superscript numbers as shown in the example
below. For USA and Canadian addresses, use two
letter abbreviations for states or provinces
followed by the zip or postal code. For other
addresses, provide the name of the city and
country (in English).

Example:
G. Smith', and J. Brown®
"University of Florida
*University of Oregon
* Use single space with double space between
abstract heading and abstract. Allow for one inch
margins. Prepare all text in 10 point normal
Times New Roman font.

NACTA members and others are encouraged
to submit papers for oral and poster presentation
as early as possible. The deadline for submission
of abstracts is March 15, 2006. The author
submitting the abstract will be notified of its
acceptance within two weeks of its submission.
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