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Abstract

This study was conducted to determine the
usefulness of writing in promoting thinking in a first
year undergraduate agriculture course at the
University of the West Indies. In 2003/2004, 145
students were divided into groups and assigned a
research paper. The students were invited to submit
drafts for feedback and were given the scoring rubrics
for assessment. They were required to submit a group
score. The assessment criteria for the content were
selection of relevant information, analysis, and
synthesis of their own views. The students preferred
topics that seemed to require mainly information
collection. With a maximum score of 5, the lecturer's
mean score for selection of information and for
analysis was 3.30+0.98 and 2.65+0.98, respectively.
Out of a maximum score of 4 for synthesis of a point of
view, the lecturer's mean score was 1.68+0.12. The
students' inadequate analytical skills limited their
interpretation of the topics, identification and
questioning of new concepts or issues, and use of
information for synthesis. The group scores were
significantly (P<0.001) higher than the lecturer's
scores for all criteria and few groups sought feedback.
Further interventions to improve the effectiveness of
writing to promote higher order thinking skills are
suggested.

Introduction

Undergraduate university and college education
has increasingly become student-centered with much
focus being given to helping students learn and
acquire the skills necessary for life-long learning. The
most basic skill is thinking. The notion that all
students can learn is consistent with the belief that
students can be taught to think effectively (Fisher,
2001; Halpern, 1994; Schiever, 1991). Constructivist
theories of learning form the basis of student-
centered teaching and learning methodologies and
suggest that students construct knowledge and learn
by active engagement (Huba and Freed, 2000).

Writing is one of the most common methods used
to develop students' thinking and learning (Bean,
1996). Good writing requires that students must have
knowledge and comprehension of a topic, and also
competence in the higher-order thinking skills
identified by Bloom (1956) as analysis, synthesis and

evaluation. Consequently, teachers use writing to
strengthen students' ability to interpret, analyze,
synthesize and evaluate (Bowering, 1993; Farmer,
1993; Parpart, 1993). Langer and Applebee (1987)
found that students achieved better learning out-
comes when their activities involved writing than by
merely reading. Light (2001) reported that the
relationship between the amount of writing in a
course and the level of students' engagement was
much stronger than other important factors that
affect their engagement and that students wanted to
master writing more than any other skill. Mastery in
writing assisted students to take more responsibility
for their own learning and empowered them by
providing a sense of effectiveness and accomplish-
ment (Risinger, 1987).

Johnson et al. (1994) advocate group or coopera-
tive learning strategies based on a large number of
studies that have demonstrated that in comparison to
individual efforts to learn, cooperative learning
resulted in higher achievement and greater produc-
tivity by all students, long-term retention, improved
time on task, and higher level thinking. Lowry et al.
(2004) indicated that collaborative writing was
extensively used in academia, industry and govern-
ment and was likely to increase because of its many
potential benefits including improved learning, new
ideas, and better quality documents. In the under-
graduate agriculture degree program at the
University of the West Indies in Trinidad and Tobago,
in the Caribbean, the research paper has been used
traditionally to assess students' learning. This is
authentic assessment because the graduates of this
program proceed to careers in areas such as planning,
project formulation, education, management
agricultural consultancy or research where prepara-
tion of such papers is a fairly common task that is
sometimes conducted by a team. Therefore, it may be
possible to improve the authenticity of the assign-
ment and students' thinking and learning by using a
collaborative writing approach.

Integrating the elements of learner-centered
assessment is a pre-requisite for using writing to
develop students' thinking skills (Elbow, 1997 and
Herrington, 1997). These elements include setting
valid and authentic tasks that communicated high
expectations, clarifying the assessment criteria for

'This paper benefited from the valuable comments of Dr. Anna-Mae Edwards-Henry, Program Coordinator, Instructional Development
Unit, University of the West Indies, St. Augustine Campus, Trinidad and Tobago.

NACTA Journal * September 2005

17



Using Writing

students and providing them with prompt feedback
(Huba and Freed, 2000; Walvoord and Anderson,
1998). Therefore, the objective of this study was to
assess the extent to which the research paper
assigned to groups of first year students in an intro-
ductory agriculture course, promoted students'
thinking and learning when scoring rubrics and
feedback were provided.

Methods

AG16B Introduction to Agriculture, a course
offered to first year students pursuing the B.Sc.
programs in Agriculture or Agribusiness, was chosen
for this study. The course is team-taught and consists of
four modules, including Crop Production in the
Caribbean, on which this

Production module. To ensure that all themes were
addressed, a topic was assigned only to the first three
groups that selected it. The students were instructed
and provided with written information on the assign-
ment including the learning objectives, the criteria for
assessing the content of the paper and the scoring
rubrics for each criterion which means that scores were
indicated for different levels of achievement. Students
were advised to submit drafts of the paper for feedback
and further guidance in interpreting and using the
rubrics.

The assessment criteria for the paper included
information selection, analysis and synthesis (Table
2). Students were asked to use the scoring rubrics to
assign two sets of scores to their group's paper, an
individual score and the group score after the group

paper is based. During the
lectures, video shows and

Table 1 Main themes in the course module and topics of the research paper

field classes, students are

Themes
encouraged to ask

Research topics

questions and discuss
their views. In group
discussions, they identify
main ideas, issues or
concepts in written
material, reasons or
evidence for stated views
and conclusions and orally
respond to them. Their
peers and the lecturer
provide oral feedback.

In the second semes-
ter (January to May) of
the 2003/2004 academic
year, the class was given
three weeks to prepare a
research paper of 900 to
1000 words. The learning
objectives relevant to the
content of the paper were
that students would be
able to

1. Expand their
knowledge of a topic by
gathering relevant
information,

2. Develop the ability
to analyze information and
its usefulness,

3. Formulate and
communicate their own
views based on evidence.

The class was divided
into 24 groups, each
consisting of six students,
and each group selected
the topic of its paper from
a list of 16 topics (Table 1)
that covered the main
themes of the Crop

A. The origin of agriculture

B. Production of traditional
food and export crops

agricultural products

D. New crops

C. WTO agreements on trade in

1. The origin of crop production in the
Fertile Crescent

2. The origin of crop production in South
East Asia

. Pre-Columbian crop production in
tropical America

4. The importance of tools in the origin of
agriculture

5. The importance of fire and water in the
origin of agriculture

6. The importance of corn in the agriculture
of Tropical America

7. Crop production among indigenous
people of the Caribbean today

8. The history of cocoa production in

Trinidad

9. The history of arrowroot production in
St.Vincent

10. The history of nutmeg production in
Grenada

11. The agricultural role of botanic gardens
in the Caribbean

12. Major implications of plant variety
patent legislation for crop production in
the Caribbean

13. Major implications of the WTO’s
Sanitary and Phytosanitary Measures for
crop production in the Caribbean

14. The potential of under-exploited
indigenous fibres as new crops in the
Caribbean

15. The potential of under-exploited
indigenous fruits as new crops in the
Caribbean

16. The potential of under-exploited
indigenous medicinal plants as new
crops in the Caribbean.
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assessment. Both scores were to be submitted with
the final paper. Each student was also required to
score the contribution of other group members, and
the mean of these scores and the group score was used
to determine the score that the individual team
member received for the paper (Bean, 1996). The
lecturer returned the papers to the groups with a
score for each criterion and suggestions for improv-
ing deficient areas. Only the lecturer's and groups'
scores were considered in this paper.

The scores were analyzed using descriptive
statistics and an independent t-test was used for each
criterion to determine whether the differences
between the mean scores assigned by the lecturer and
by the students were significant. The written feed-
back on the papers was also analyzed.

Using Writing

influenced the choice of topic. The attractiveness of
topics on crop production in the Caribbean, particu-
larly those that dealt with the history of production,
might be partially attributable to the social science
background of most of the students and to their
possible perception that they had already mastered
the required cognitive skills for an assignment based
on such topics.

Selection of Information
The mean score for the selection of information
was 3.3 (£0.98) out of a maximum score of 5. The level
of performance of the knowledge and comprehension
skills displayed in the selection of information for the
paper was satisfactory across topics in all the themes
since 83% of the groups

Table 2 Rubrics and scores used to assess the content of the research paper

got a score of >3 (Table
3a). Most groups were

able to relate the infor-

Criteria Standards and Scores
5 4 3 2 1 mation they collected to
concepts (96 %) and
Knowledge Relevant, Relevant, Relevant, Relevant, but Much issues (74 %) discussed in
and . comprehensive corpprehensive insufficient' poor coverage  irrelevance the classroom. However,
comprehension , accurate and ; with few. coverage, with fil’ld severgl the theories associated
up-to-date. inaccuracies or  few inaccuracies or ith th ioin of icul
out-of-date- inaccuracies or  out-of —date w1 e origin o E_"gr cul-
information. out-of —date information. ture were recognized by
information. only two of the four
i Sentifics & Sentifics I - denii dentifics & groups that did this
Analysis Identifies key Identifies key Identifies some Identifies some Identifies few theme. For 14 (61%) of
concepts, concepts etc, key concepts key concepts key concepts h 90%
issues and but misses a etc, but misses  etc, but the etc, with no the groups, o0 O more
relevant few of the some of the support is very  support or of the content was
theories (where  supporting supporting weak. Limited ~ comparison relevant and on]y two
applicable), the reasons, reasons, cqmparisgn with previous groups (9%) had less than
reasons or evidence or evidence or with previous concepts etc,

X 50% relevant content.
evidence, context. context. concepts etc. . _
context, Comparisons Comparisons Irrelevant information
comparison with previous with previous was presented where
with previously concepts etc concepts there was lack of knowl-
k“"wnt edge e.g. the geographical
concepts, . .
issuesp location of Tropical
s, America, or misunder-

standing of a concept
Synthesis Uses . Uses ' Limited use of  Very limited such as “indigenous” or
information to  information to  information to use of . “fiber cr op. » Some groups

compose a compose well-  compose information to led a lack of
balanced, well-  supported opinions and compose revea} edalac 0 compre-
supported opinions and conclusions opinions and hension by misinterpret-
opinions and conclusions but  and more conclusions ing the topic. For exam-
conclusions more balance is Zuﬁ)port and without ple, two papers on “The
necessary alance are support. importance of corn in

necessary

agriculture in Tropical
America” ignored the

Results and Discussion
Topic Selection and Thinking Skills

Of the 24 groups in the course, 23 submitted
papers. Approximately 57% of the groups selected
topics related to traditional crop production in the
Caribbean, topics related to the origin of agriculture,
new crops or the World Trade Organization's (WTO)
regulations were selected by 17%, 17% and 9% of the
groups, respectively. Students' perception of the
nature of the task and their interests would have
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phrase “in agriculture”
and focused on crop utilization. Another paper, on
“Crop production among the indigenous people of the
Caribbean today,” ignored “today” and presented
instead information on pre-Columbian agriculture
that had been already discussed in the classroom.

The comprehensiveness in the coverage of the
topics varied. Papers on the history of various
traditional export crops were the most comprehen-
sive, but lacked current information. The latest dates
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for the information on arrowroot, cocoa and nutmeg groups that selected topics on the “Origin of
were 1961, 1984 and 1993, respectively. These Agriculture” theme were able to establish links

shortcomings indicated

limited interpretation of
the topic. In several Table 3 Scores for information, analysis and synthesis, according to the themes of the research
papers, especially those | papers
that addressed topics on a. Scores for information
crop production in the | Themes Scores
Caribbean, information 1 2 3 4 5
was repeated which
No. of groups
suggested that some St 0 1 1 2 0
papers were prepared by agriculture
combining the contribu- [ (n=4)
tions of group members | Crop 1 2 6 4 0
without a clear, common | Productionin
focus. the Caribbean
(n=13)
New crops 0 0 2 2 0
Analysis (n=4)
The objectives of the | WTO L v ! v !
. . . regulations
assignment indicated | (® %)
that the students were
expected to go beyond | Total no. of 1 3 10 8 1
knowledge and compre- | groups (n=23)
hension skills and to
utilize others that had [ b-Scoresfor analysis
been practiced in | Themes Scores
classroom discussions, 1 2 3 4 5
such as analyzing
informat'ion, fo.rmulat- Origin of 0 3 No. OflgrouPs 0 0
ing a point of view and | agriculture
drawing conclusions. | (n=4)
The mean score for | Crop 2 4 4 3 0
analytical thinking was [ Productionin
2.65 (£0.98) out of a | (X
maximum score of 5. | New crops 0 3 0 1 0
Table 3b shows that 52% | =4
of the groups achieved a | WTO 0 0 0 2 0
score of <2, and 22% and | regulations
26 % received a score of 3 | -1=2)
and 4, respectively. Both | 1.1 0. of 2 10 5 6 0
papers that addressed | groupsn=23)
the “WTO regulations”
received ascore Of4 c. Scores for Synthesis
Only 34% of the Themes Scores
groups expanded their . , 5 )
discussion of the selected
topic to include informa- o No. of groups
tion on new theories, | Originof 2 2 g Y
. agriculture
concepts, and issues. | _y
Even fewer (22%) Crop 5 8 0 0
presented supporting | production in
evidence, reasons, or [ the Caribbean
explanations of the §1=13) 5 5 . .
context in which these (nej f)mps
new theories, concepts, | wrto 0 1 1 0
or issues were proposed | regulations
or arose. These gaps | _(n=2)
clearly contributed to the
lack of comprehensive- Total no. o_f o £ 13 ! 0
ness. Two of the four |-Supst=23)
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between new theories and factors such as climate and
the invention of tools. Similarly, the groups writing
on the “New crops” theme were able to relate to other
concepts such as “agricultural diversification,”
“markets,” “food security” and “poverty alleviation.”
One group compared the economic impact of the
arrowroot industry and the banana industry that
succeeded it, but generally students did not integrate
familiar concepts, theories and issues with new ones
that they identified during their research. The
analyses in those papers on the “WTO regulations”
theme demonstrated independent thinking, whereas
the other papers tended to include mainly those
relationships or underlying factors identified by their
sources.

These results showed that most groups lacked
enabling skills such as interpretation, and interpre-
tation of meaning (Schiever, 1991) and the analytical
ability that was required for more comprehensive
research and use of the information they collected.
Greetham (2001) regarded analysis as probably the
most useful thinking skill because it brought clarity
to a task and provided direction and ideas. Larson
(1982) recommended reference to the assignment
simply as a 'paper' to promote independent thinking
since the term 'research paper' might encourage
students to perceive the major tasks as collecting and
presenting facts and the opinions of others.

Synthesis
The mean score for synthesis was 1.68 (= 0.12)
out of a maximum score of 4, and all papers, except
one, were awarded a score of < 2. The only paper with
a score greater than 2 was one on the “WTO regula-
tions” theme (Table 3c). Seven groups (30%) clearly
stated an opinion or a focus for their paper and ten
groups (44%) presented a conclusion. Only 17% of the
groups had a stated focus or opinion and a consistent
conclusion. Also, the validity of most conclusions was
weakened by the lack of supporting evidence.

Based on the selection of information and the
structure of their content, the papers generally fitted
the chronologically ordered type or encyclopedic type
of cognitively immature writing (Bean, 1996).
Piaget's theory of the

Using Writing

such as generalizing and concluding. Apparently,
students did not easily transfer the level of thinking
they had practiced verbally in the classroom to this
writing assignment. However, Schiever (1991) and
Bean (1996) advise that writing can be used to
develop higher-order thinking if students are given
practice in writing on topics that overtly demand this
skill. The topics related to the WTO regulations were
possibly clearer in their requirement for higher-order
thinking which contributed to better analysis and
synthesis by students who wrote on these topics.

Use of Rubrics

Although 23 groups submitted group scores only
for eight groups did each group member submit a
group score. Four members each of another four
groups submitted this score. There was much
inconsistency in the group scores among group
members and only for two groups did all members
submit the same score for each assessment criterion.
Consequently, where variations existed, the group
scores were taken as the mean of the scores submitted
by the group members. The students' scores were all
significantly (P<0.001) higher than the lecturer's
scores. The modes of the students' scores were almost
always perfect scores and the range of their scores for
each criterion was less than that of the lecturer
(Table 4).

Given the apparent lack of participation of many
students in deriving a group score and the intra-
group discrepancies of the submitted scores, it was
not clear to what extent the students seriously used
the rubrics to assess their performance. The rating of
their performance as excellent suggested a signifi-
cant deficiency in their understanding of the rubrics
and their ability to use them effectively. Their
assessment was also related to their perception that
the purpose of the assignment was to provide infor-
mation.

Elbow (1997) observed that grading often
imposed a teacher-centered focus and distracted
students from developing their own thinking. He
recommended more practice using low stakes writing
assignments with minimal grading, such as pass/fail,

development of specific . , . .
itive skills at Table 4. Comparison of the Group Scores and the Lecturer’s Scores for Information Selection,

3(1) fg;_ré;e nt ages ma Analysis and Synthesis (n = 23)
explain this irimaturit§ Values Scores for Information Scores for Analysis Scores for Synthesis
t(:Beatn}; ‘1991:6}1' ACCOI‘dtl}rllg Group Lecturer Group Lecturer Group Lecturer

(o] 1S eory, e
students were operating Mean score  4.51 (£0.45) 3.27 (£0.98) 4.15(£0.38) 2.65(+0.98) 3.67 (£0.38) 1.68 (+0.57)
at the concrete opera- Mode 5.0 4.0 4.0 2.0 4.0 2.0
tional level that relies on ?Ca;r;%: of 3.7-5.0 1.0-5.0 3.6-5.0 1.0-4.0 2.8-4.0 1.0-3.0
the ability to recognize | 1 .iigic 5.30 6.33 15.73
and to classify, instead of | critical ¢ 2.08 2.08 2.08
at the more cognitively | value (two
mature formal opera- [ til)
tional level that involves ft"alute, l) <o LA <UL

R wo tai

more abstract thinking
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to build students' confidence and ability. Eventually
high stakes writing with slightly more complex but
explicit grading schemes could be used.

Feedback

Only two groups submitted drafts of their papers
for feedback. One of the papers addressed the “WTO
regulations” theme and the other, the “New crops”
theme. These drafts showed the same deficiencies as
the papers that had not been submitted for feedback.
One paper was revised and obtained the highest
scores for information, analysis and synthesis. The
other paper was not revised because the group
explained that it did not have adequate time to do so.
Therefore, the potential of feedback for enhancing
students' writing and thinking was demonstrated but
students have to be encouraged to access and use it.
Bean (1996) and Herrington (1997) emphasized that
if students are to recognize writing as a process that is
integral with thinking, they must be encouraged to
revise their papers in the same way that expert
writers do. A paper submitted without revision was
merely a first draft or an incomplete paper and hence,
a cognitively underdeveloped task. Possibly, the
students generally did not access formative feedback
and use the rubrics because these were new learning
experiences or because of poor time management.
Therefore, the effectiveness of this assignment might
be strengthened by building in deadlines for the
submission of drafts at specific stages and by allowing
students adequate time to complete the paper.

Summary

This was a study on preliminary efforts to use
writing to promote thinking in an undergraduate,
first year agriculture course. Students were required
to work in groups to prepare a research paper and
were provided with scoring rubrics, and offered
feedback. The results showed that their knowledge
and comprehension skills were satisfactory, but their
analytical skills were inadequate. This deficiency
manifested in limited interpretation of the topic.
Also, although they collected new, relevant informa-
tion, most groups did not identify new theories,
concepts and issues, and relate them to those previ-
ously discussed in the classroom. Consequently,
students did not synthesize well. Apparently, most
students perceived that the assignment required
collection and presentation of information instead
using the information to formulate their own views,
therefore, they did not exhibit strong competence in
higher-order thinking skills. Many students did not
use the rubrics and among those who did, the high
group scores they awarded to their papers indicated
their underestimation of the level of performance
required by the assessment criteria. The higher
scores obtained by the group that used feedback to
improve their paper demonstrated the potential of
feedback to enhance students' thinking and writing
skills.

22

In conclusion, a writing strategy for enhancing
the thinking skills of undergraduate agriculture
students is beginning to emerge. The provision of
rubrics to clarify the requirements of the thinking
tasks and for self-assessment, and feedback are
important first steps but other components in the
strategy are required to maximize their effectiveness
and that of the writing exercise as a whole. More
writing practice is required with changes to the
nomenclature of the assignment and the provision of
topics that overtly demand independent thinking. A
critical element, though, is to transmit to students
that writing is thinking and that it is a process.
Therefore, future efforts to use writing to promote
thinking in this course will emphasize this process
approach and feedback will be provided to support
paper revision. Realistically, however, the chances of
success of this enterprise will be considerably
strengthened not merely by improvements to a
writing assignment within one module of one course
but by reinforcement throughout the entire course.

Literature Cited

Bean, J.C. 1996. Engaging ideas: The professor's
guide to integrating writing, critical thinking,
and active learning in the classroom. San
Francisco, CA: Jossey-Bass Inc., Publishers.

Bloom, B.S.(ed.) 1956. Taxonomy of educational
objectives: the classification of educational goals
by a committee of college and university examin-
ers, Handbook 1: Cognitive domain. New York,
Longmans, Green.

Bowering, E. 1993. Emphasing the process of writing.
In: Herteis, E.M. and Wright, WA. (eds).
Learning through writing: A compendium of
assignments and techniques. 2nd ed. Halifax,
Nova Scotia: Office of Instructional Development
and Technology, Dalhousie University.

Elbow, P 1997. High stakes and low stakes in assign-
ing and responding to writing. In: Sorcinelli, M.
D. and Elbow, P (eds). Writing to Learn:
Strategies for assigning and responding to
writing across the disciplines. San Francisco, CA:
Jossey-Bass Inc., Publishers.

Farmer, P. 1993. Writing abstracts to improve inter-
pretation and synthesis. In: Herteis, E.M. and
Wright, WA. (eds). Learning through writing: A
compendium of assignments and techniques. 2nd
ed. Halifax, Nova Scotia: Office of Instructional
Development and Technology, Dalhousie
University.

Fisher, A. 2001. Critical thinking: An introduction.
Cambridge CB2 2RU, UK: Cambridge University
Press.

Halpern, D. 1994. Thought and knowledge. Hillsdale,
NdJ: Lawrence Erlbaum Associates, Inc.

Herrington, A. 1997. Developing and responding to
major writing projects. In: Sorcinelli, M. D. and
Elbow, P. (eds). Writing to Learn: Strategies for
assigning and responding to writing across the

NACTA Journal * September 2005



disciplines. San Francisco, CA: Jossey-Bass Inc.,
Publishers.

Greetham, B. 2001. How to write better essays.
Basingstoke, Hampshire RG21 6XS, UK:
Palgrave.

Huba, M. E. and Freed, J. E. 2000. Learner-centred
assessment on college campuses: Shifting the
focus from teaching to learning. Needham
Heights, MA: Allyn and Bacon.

Johnson, D.W,, Johnson, R. T. and Holubec, E. J. 1994.
Cooperative learning in the classroom. Virginia,
Association for Supervision and Curriculum
Development.

Langer, J. A. and Applebee, A. N. 1987. How writing
shapes thinking: A study of teaching and learn-
ing. Urbana, IL: National Council of Teachers of
English.

Larson, R. L. 1982. The “research paper” in the
writing course: A non-form of writing. College
English 44(8): 811 816.

Light, R. J. 2001. Making the most of college:
Students speak their minds. Cambridge, MA:
Harvard University Press.

Using Writing

Lowry, P B., Curtis, A. and Lowry, M. R. 2004.
Building a taxonomy and nomenclature of
collaborative writing to improve interdisciplin-
ary research and practice. Jour. of Business
Communication41(1): 66 -99.

Parpart, J.1993. Applying research. In: Herteis, E.M.
and Wright, WA. (eds). Learning through
writing: A compendium of assignments and
techniques. 2nd ed. Halifax, Nova Scotia: Office
of Instructional Development and Technology,
Dalhousie University.

Risinger, C. F. 1987. Improving writing skills through
Social Studies. www. Ericdigests.org/pre-
926/writing.htm. Eric Digest No. 40. Accessed on
7/1/2004.

Schiever, S. 1991. A comprehensive approach to
teaching thinking. Needham Heights, MA: Allyn
and Bacon

Walvoord, B. E. and Johnson Anderson, V. 1998.
Effective grading: A tool for learning and assess-
ment. San Francisco, CA: Jossey-Bass Inc.,
Publishers.

Xt
NACTA

NACTA Journal * September 2005

23





