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Abstract

Agricultural educators are familiar with the three domains of learning: 1) cognitive, 2) affective,
and 3) psychomotor. When teaching agricultural content, the instructional and assessment
strategies are typically focused on the cognitive domain of learning because of the difficulty in
measuring gains in the affective domain. The purpose of this study was to measure affective
learning after viewing an asynchronously delivered simulation, reflecting (metacognition), and
writing about the experience. Research in agricultural education is devoid of writing as an
assessment tool to measure learning in the affective domain. Content analysis of 83 reflective
writing samples was used to analyze affective learning at the levels of receiving, responding,
valuing, organization, and characterization. It was evident in the reflective writing that all
students participated at the receiving and responding levels. It is much more difficult to assess
students at the higher levels of the affective domain (valuing, organizing, and characterizing).
From the analysis of reflective writing, the researchers recognized and determined that some
students expressed affective learning at higher levels of the affective taxonomy and increased
their level of reflective writing in the process.

Introduction (Cano, 1990; Cano & Newcomb, 1990).
However, in today’s atmosphere of large
Piaget noted, “at no level, at no state, classrooms and multiple choice exams, it
even in the adult, can we find a behavior or can be difficult to assess learning in the
a state which is purely cognitive without affective domain.
affect nor a purely affective state without a As agricultural educators, we understand
cognitive element involved” (as cited in the value of writing. We often assign
Clark & Fiske, 1982, p. 130). McKeachie writing as part of our assessment in courses
(1976) emphasized the need to understand and we teach courses in technica and
humans holistically; cognition and affect journalistic writing. Day, Raven, and
should not be separated. Agricultura Newman (1998) measured changes in
educators are familiar with the three student attitudes in technical writing in an
domains of learning: 1) cognitive (Bloom & agri-communications course. Other studies
Krathwohl, 1956), 2) affective (Krathwohl, have measured writing competencies of
Bloom, & Masia, 1964), and 3) graduate students (Murphy, Lindner, &
psychomotor  (Harrow, 1972). When Kelsey, 2002; Lindner, Murphy, &
teaching agricultural content, the Wingenbach, 2002). No studies were found
instructional and assessment strategies are in agricultural education that specificaly
typically focused on the cognitive domain of examined using writing to assess affective
learning because of the difficulty in changes in undergraduate students.
measuring gains in the affective domain Huba and Freed (2000) determined that
(Leng, 2002). A few studies have examined short writing assignments serve as an
the relationship between instruction and appropriate assessment tool to measure
student performance in the cognitive domain changes in attitude. Writing supports
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learning through the whole-brain processing
of doing, depicting, and symbolizing (Emig,
1988). When a learner reflects upon their
thoughts and emotions as a result of an
instructional sequence, then the nature of the
learning process helps the learner to
construct meaning from information and
experiences. In order to fully understand
this study, it is important to review the
taxonomy of the affective domain, as well as
the use of reflective writing as an
assessment tool.

Theoretical Framewor k

When we think about beliefs and
attitudes, we are on a less trodden path
called the affective domain of learning.
Researchers studying human behavior
recognize the need to consider both
cognitive and affective dimensions of
learning, and their interrelationships
(McKeachie, 1976; MclLeod, 1991,
Vygotsky, 1962). Perhaps the first step on
this path is to operationaly define these
terms.  “Affect” is often described with
words such as feelings, emotions,
motivations, attitudes, and beliefs. Studies
have noted relationships exist between
moods and information storage and retrieval
(Bower, 1981). Thereis evidence that affect
can directly influence cognition. Several
studies describe relationships between a
student’'s mood and learning, as well as
relationships  between  moods  and
information storage and retrieval (Bastick,
1982; Bower; Bower & Cohen, 1982;
Kuiken, 1991; Morris, 1989).

Attitude can be defined as “a mental or
neural state of readiness, organized through
experience, exerting a directive or dynamic
influence upon the individual’s response to
al objects and situations with which it is
related” (Allport, 1935, p. 810). Attitude
theory contends that the expression of
attitude is a social phenomenon and fits
within the social constructivist paradigm of
learning (McLeod, 1991).

Beliefs can be defined as “judgments of
the credibility of conceptuaization”
(McLeod, 1991, p. 7). Vaues on the other
hand are representations of either positive or
negative notions (McLeod, 1991; Rokeach,
1986). Motivation can denote both externa
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and internal states that drive us in a
particular direction (McLeod, 1991). Within
attribution (motivational) theory, Dweck
(1989) proposes a framework made up of
beliefs and values. This framework consists
of students beliefs about the nature of
competence and the level of their own
competence, variables that influence
outcomes, and their ability to achieve those
outcomes.  Therefore, students beliefs
about their competence and ability will
impact their learning, emphasizing the
relationship between affect and cognition.

The Taxonomy of the Affective Domain
was first developed by Krathwohl et al.,
1964. This original taxonomy contains five
levels, from lowest to highest: 1) receiving
when the learner is aware and attending the
instructional event; 2) responding when the
learner reacts to the instructional event or
content; 3) valuing when the learner
demonstrates a voluntary commitment to the
instructional event or content; 4)
organization when the learner demonstrates
internalization of a value system; and 5)
characterization = when  the learner
consistently acts within the value system.
This taxonomy was applied to the students
reflective writing to assess the level of
changesin affective learning.

Topics presented within an affective
framework become very real and relevant in

students  lives (Rompelman, 2002).
Reflection-in-action is a form of
metacognition in  which the student

guestions both the unexpected event and the
knowledge-in-action that brought on the
unexpected event. Surprises cause us to
reflect on the cause of that surprise
(Bruning, Schraw, & Ronning, 1999).

Reflection encourages students to
integrate theory with practice. Boud and
Walker (1985) define reflection as “those
intellectual and affective activities in which
individuals engage to explore ther
experiences in order to lead to new
understandings and appreciations’ (p. 19).
Reflection may include the sharing of
feelings, observations, ideas, and reactions
regarding a learning activity. While
reflection can take many forms,
reflective writing is often used to get
students to delve into subject matter at a
deeper level.
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Hatton and Smith (1995) identified four
types of reflective writing done by students.
The first is descriptive writing (not
reflective) where the student simply
describes the events. Students may begin
thelir reflective writing in this manner to set
the stage for further  discussion.
Unfortunately, some students never get
beyond this stage (Hatton & Smith). The
next type, descriptive reflection, uses the
student’s personal judgment in descriptive
reflection of an event. A student might cite
personal reasons for choosing a particular
theory or position at this level. In dialogic
reflection, students engage in conversation
with themselves where they explore possible
reasons for the event. The most in-depth
level is critical reflection. At this level, the
student provides reasons for the event in the
broader socia, politica, or historical
contexts. Writing is a fundamental part of
the reflection process (Walkington,
Christensen, & Kock, 2001).

Severa studies have determined that
writing could be used to assess students
level of reflection (Kember, 1999; Litke,
2002; Wong, Kember, Chung, & Yan,
1995). For example, Litke found that
students in a service-learning experience
indicated through written reflection that they
experienced changes that fall into the
affective domain. Participants in their study
felt a greater sense of belonging to their
group and the community as a result of their
activity, as well as a commitment to active
citizenship. Would reflection and writing
about a virtual international agricultural
experience provide evidence of an affective
change?

Purpose

The purpose of this study was to
measure student affective learning after
viewing an asynchronously delivered
simulation, reflecting (metacognition), and
writing about the experience. Descriptive
reflection was the type of writing
used to assess learning in this study
(Hatton & Smith, 1995). The five major
categories of the affective domain were used
as the constructs for documenting the level
of affective learning (Krathwohl et al.,
1964).
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Methods

Sudy Context

The context of this study was an
undergraduate overview course taught over
a 15-week semester in the Department of
Agricultural Leadership, Education and
Communications at Texas A&M University.
As a pat of a unit on international
agricultural development during the fourth
week of classes, students were asked to view
a simulation called, Five Minutes in a
Developing Country. The simulation was
developed by international workers with
Food for the Hungry International (FHI,
2005). In the simulation, students assumed
the role of a banana farmer in Peru with a
family of four. The activity involved a
decision-making tree where at every turn
there were different outcomes. At each stage
of the smulation, students made a decision
between two alternatives with the goa of
improving the lives of the farmer’s family.
Students were asked to complete the
simulation several times, changing their
responses each time to achieve different
outcomes. Upon completion of the
simulation, learners were asked to
voluntarily write a one-page descriptive
reflection paper to describe their reaction to
this experience. Each paper was coded by a
number (N = 83) as it was reviewed to
ensure confidentiality and will appear in the
narrative as a part of the audit trail to
authenticate origina data sources. This
study was approved by the Institutional
Review Board.

Research Approach and Analysis

This study used content analysis within
the qualitative research paradigm. Content
anaysis can be both a quantitative and
gualitative  research  technique. The
difference is dependent upon the procedures
of analysis rather than the character of the
data available (Sdlltiz, Jahoda, Deutsch, &
Cook, 1959). “Content analysis is a
technique that enables researchers to study
human behavior in an indirect way, through
an anaysis of their communications’
(Fraenkel & Wallen, 1999, p. 405).
According to Borg and Gall (1989) content
anaysis usualy aims to achieve one of the
following kinds of objectives. 1) produce
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descriptive information; 2) cross-validate
research findings, and 3) test hypotheses.
For this study the researchers did all three.
First the researchers sought to test the
working hypothesis that students were
gaining an appreciation and change in
atitude as a result of participating in the
virtual simulation. Second, descriptive
examples of affective domain constructs
within the writing samples were identified
and coded. Findly, findings were cross-
validated using independent corroborative
techniques.

Miles and Huberman (1994) suggest
three approaches for qualitative
data analysis.  interpretative,  socia
anthropological, and collaborative socia
research. This research employed a socidl
anthropological approach (Berg, 2001).
Two of the researchers were course
instructors and spent considerable time in
the “community” (prolonged engagement
over a 3 month period). Both these
researchers participated directly with the
study  population,  which  provided
perspective on the materials collected during
the research and a special understanding of
the participants and how these individuals
interpret their social world (Berg). Content
analysis allows the researcher(s) to examine
written documents unobtrusively in order to
provide “a passport to listening to the words
of the text, and understanding better the
perspective(s) of the producer of these
words’ (Berg, p. 242).

Strauss (1987) suggests that researchers
use sociological constructs based upon a
combination of the researcher’s scholarly
knowledge and knowledge of the field under
investigation. For this study, the Taxonomy
of the Affective Domain was used as the
sociological construct and coding scheme to
reach beyond local meanings to broader
socia scientific ones (Berg, 2001). The unit
of analysis was words, phrases, sentences,
and paragraphs within the descriptive
reflection writing samples. Abrahamson
(1983) suggests that researchers begin by
immersing themselves in the documents in
order to identify the themes (inductive) and
use some categorical scheme or theoretical/
social construct for assessment (deductive).

Content analysis is a “quadlitative data
reduction and sense-making effort that takes
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a volume of qualitative materia and
attempts to identify core consistencies and
meanings’ (Patton, 2002, p. 453). Content
analysis requires deciphering skills and
pattern recognition to ensure that variations
can be “rigidly and consistently applied so
that other researchers or readers, looking at
the same messages, would obtain the same
or comparable results” (Berg, 2001, p. 241).
For this study the research team
incorporated  independent  corroborative
techniques (like inter-rater reliability) and
detailed excerpts from relevant statements to
document interpretations.

This study used an open coding
technique (Strauss, 1987). This process
involves carefully reading the document to
determine the concepts and categories. The
constant comparative method allows the
researcher to integrate data (descriptive
reflection papers) and theory (affective
taxonomy) using joint coding and anaysis
(Lincoln & Guba, 1985). Each reflective
paper was read by two independent
reviewers and action verbs from the
affective domain were highlighted and
categorized by levels. Sentences and phrases
were included to provide clarity and context
for interpretation. A peer debriefing with an
independent reader was conducted to check
the initial domain levels. Every assertion
made in the analysis was documented with
no fewer than three examples.

In the Handbook of Qualitative
Research, Hodder (1994) suggests that
documents, such as reflective papers,
require more contextualized interpretation.
“Somehow it is assumed that words get us
closer to minds. But...meaning does not
residein atext but in the writing and reading
of it” (p. 394). He speakstoward atheory of
material culture and the need to use
theoretical or social criteriafor analysis.

The material culture may not be able
directly to ‘speak back, but if
appropriate procedures are followed
there is room for the data and for
different levels of theory to confront
interpretations. The interpreter learns
from the experience of materia
remains—the data and the interpreter
bring each other into existence in
dialectica fashion. The interpretations
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can be confirmed or made more or less
plausible than others using a fairly
standard range of internal and external
(social criteria). (p. 401)

Therefore, this study cannot be separated
from its context and the descriptive
examples in the findings alow the reader to
draw their own inferences of transferability.

Results

Receiving is the first level in the
affective domain. Some verbs that describe
this level include ask, choose, or view. The
next level, responding, assumes active
participation, attendance or reaction to the
content. Action verbs such as answer, write,
discuss, or perform reflect the responding
level. As an example, one student
responded:

This activity was also interesting
because when you made one small
decision it would change this family’s
whole life for the next few years just on
that one decision you made. Before |
sent them to the city, they were doing
OK on their banana farm, but afterwards,
they were struggling in the city
considering sending their children to beg
instead of staying home to study.
Another example is the man makes a
simple decision to send his daughter to
work and make more money for the
family, which will help the family. This
leads to less frequent visits from her, and
the family ends up resenting him for
sending her away. (9)

Another student reacts to the decisions
(s)he has to make in the scenario with this
statement, “It is hard making these decisions
because one mistake and you lose someone
in your family.” (S)he concludes with, “I
have decided | never want to be in this
position” (46). Student reflections at these
two levels were written at the descriptive
reflection level (Hatton & Smith, 1995).
Simply by choosing to complete this
voluntary assignment, all students were at
the receiving and responding levels of the
affective domain. In any classroom setting,
one should expect most students to
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participate at these lower levels. It is much
more difficult to assess students at the
higher levels of the affective domain
(valuing, organizing, and characterizing).

Valuing is the worth that the learner
gives to the content. Action verbs
describing this level include differentiate,
propose, appreciation for, and concern for.
One respondent expressed:

For most of us, the toughest decisions of
a day are what to wear, where to eat, or
how much to study for a test; decisions
for the people like in this activity
involve whether or not to send their
children out to beg, whether or not to
steal to provide money and a living, or
whether or not to have more children so
that they can help on the farm. (10)

Another student realized that, “I was
able to go back and do this over and try a
different route to see if there was some way
to beat the scenario, but they are not able to
go back” (25). Y et another student asserted,

These people are definitely facing a
harsh redlity of life and would welcome
any of the luxuries we take for granted.
Many of us have grown so comfortable
in our daly lives that even realizing
these situations are out there is hard for
us. | am definitely guilty of thinking that
surely they could do Dbetter for
themselves, they just don’t do it. (6)

Learners a the organizing level go
beyond vauing by  demonstrating
consistency and priority of ther values.
Compare, generalize, modify, relate, and
synthesize are action verbs that describe this
level. This student was able to put himself
into the character’s situation, “But if you
allow your self to be in the banana farmer’s
shoes for a few minutes, forgetting that
you're sditting in a heated house on a
computer, you can really see the reality of
the situation” (20). Another compared their
own lifeto that of the Peruvian farmer:

While growing up as a child, there was
very few of us that would go to bed
hungry. Your parents would clothe,
bathe, feed and give you shelter. In most
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families, children won't start working
until the age of sixteen or later. Even
later in life, your parents are still there
for you and would do anything for you.
In these third world countries, you start
working from the moment that you can
walk. It's not that your parents are being
cruel, but because they had to do it to
survive. (13)

Other students noted that *“...other
people around the world are struggling
just to have enough to eat, while we
throw away millions of pounds of food
everyday” (29), and

Everyday is a struggle for them to live
and everyday is a struggle for us to get
up. We complain if we have to work a
ten hour day and it's a short day if they
work aten hour day. (25)

Characterizing is the highest level of

the affective domain.  Questioning,
demonstrating empathy, solving, and
modifying behavior are actions that

describe this level. The simulation caused
some respondents to question their
own lives. One student wrote, “Why am |
able to go home and have food in my
kitchen that | just do not fedl like eating
and have the ability and the means to
go to the store to get something else?’ (17).
Another student questioned, “What would
we do if we were in poverty like so
many others, and not have the things that we
take for granted?’ (42). Other students
developed empathy for the characters
in the simulation. One student stated,

This exercise made me more perceptive
and empathetic for those less fortunate.
I've aways been disturbed and
disappointed by beggars, especialy
children. | have never actualy
considered the fact that they may
have no choice. This hurts my heart to
think how quick and harsh | was to judge
others. (36)

Another student realized:

Until | did this exercise, | don't think
that | realized the total severity of it
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(world hunger). | now see how important
it would be to have ajob in international
agricultural development to help people
around the world that work so hard just
to get by. (14)

Some students were moved to action by the
activity, “This really encouraged me to get
involved in any way | can even while still in
school to try and alleviate this problem in
our world” (5). As the students reached this
affective level, their reflective writing
ganed more depth. These students
used dialogic reflection (Hatton & Smith,
1995).

Conclusions

The affective domain consists of levels
that address a learner’s interests, attitudes,
values, and appreciation of a given topic or
content area. Undergraduate courses that
include agricultural content invariably
contain both cognitive and affective
dimensions. The interrelationships between
cognition and affect cause a learner to
further internalize the information and
promote a change in attitude, belief, and
values that would instill a desire to improve
the condition of international agriculture and
other relevant agricultural education content
areas.

Students'  descriptive and dialogic
reflections provided evidence that learning
occurred at al levels of the affective
domain, but of particular interest, a the
higher levels where changes make a greater
impact on the student. Changes at the upper
three levels of the affective domain might
impact students career choices, level of
community involvement, empathy toward
others, or willingness to work or travel
abroad. After viewing the simulation,
students expressed feeling grateful to live in
the U.S. and appreciative of the privileges
and prosperity that they enjoy. Students
were motivated to want to help those in
developing nations. Students realized that
people in developing nations are living their
entire lives barely able to afford to eat with
no hope of any improvement any time in
their lives. Their reflections expressed an
awareness of developing countries and the
kinds of decisions people must make and
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discernment of whether others share their
level of awareness.

This research  demonstrated  that
descriptive reflection was an appropriate
assessment tool for affective learning. In
addition, it was noted that as students
increased their level of the affective domain,
they also reflected at a deeper level. Some
students’ writings at the characterization
level moved from descriptive to dialogic
reflection, and perhaps a hit to critica
reflection. While not a specific purpose of
this study, the findings imply that a
relationship may exist between student’s
level of reflective writing and the higher
levels of the affective domain. At the
higher levels of affect, some students
reflections were more conversations with
themselves  (dialogic)  while  others
were moved to question why society is
not doing more to improve the condition
of those in need (critica reflection).
Further study is needed to examine the
relationship between levels of reflection and
affect.

Instructional implications may exist for
prompting higher levels of reflective writing
in  agricultural  educations  courses.
Instructors should consider the use of
reflective writing, both as an instructional
tool to improve learners’ cognitive models,
as well as an assessment tool to measure
changes in attitudes, beliefs, values, and
motivations.

Affective learning and assessment is an
under represented area of research in
agricultural education. There is a need for
additional research  examining  the
relationship between all three domains
of learning: cognition, affect, and
psychomotor.  Implications for  our
profession exist in terms of instructional
strategies and content delivery. Retention
and transfer of agricultural content
could be enhanced with the inclusion of

affective and psychomotor dimensions.
Furthermore, Krathwohl et al., (1964)
admitted difficulty in placing learning

into specific levels within the affective
domain. As a result, other theorists
have proposed the need for a new taxonomy
(McLeod, 1991; Bonhlin, 1998).
Further research is needed in these
areas and agricultural  educators are
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positioned for inclusion to join in this line of
inquiry.
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