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Introduction/Need for Research
One learning outcome of higher education is students’ ability to critically think and apply those skills to job requirements (Tsui, 2002). Agriculture students have insufficient ability to think critically (Rudd, Baker, & Hoover, 2000; Rudd & Moore, 2003). However, classroom activities that teach critical thinking could improve critical thinking with students in agriculture disciplines (Friedel, Irani, Rudd, Gallo, & Eckhardt, 2006; Hofreiter, Monroe, & Stein, 2007; Quinn, Burbach, Matkin, & Flores, 2009). One suggestion for how to incorporate critical thinking into courses is to adopt peer review of written work as a teaching strategy (Tsui, 2002). Peer review is defined as a process by which students evaluate and construct suggestions for improving their peers’ assignments relevant to typical workplace communication in their disciplines. Little research exists on the effect of the peer review process on agriculture students’ critical thinking skills; however, this study will provide practical implications for faculty who have not adopted the peer review process as a pedagogical teaching strategy. Faculty may incorporate peer review in their courses if evidence showed the impact of peer review on students’ critical thinking skills in an agriscience writing course.
 
Theoretical Framework
One of the most prominent definitions of critical thinking emerged from a Delphi study of researchers from various academic disciplines with expertise in critical thinking (Facione, 1990). The Delphi group concluded that critical thinking includes a specific set of skills: interpretation, analysis, evaluation, inference, explanation, and self-regulation (Facione, 1990). Through further analysis, Facione (1990) determined that only analysis, evaluation, and inference were accurate measures of critical thinking skills. Therefore, Irani, Rudd, Gallo, Ricketts, Friedel, and Rhoades (2007) designed the University of Florida Critical Thinking Skills Test (UF/CTS) to measure the constructs of analysis, evaluation, and inference. Through analysis, individuals identify relationships among statements, questions, information, or opinions (Irani et al., 2007). Individuals use evaluation to determine the credibility of statements, opinions, or experiences as well as the strength of the relationship among those forms of information. By using inference, individuals use information to draw conclusions, form hypotheses, or reveal consequences from data, statements, opinions, questions, or other forms of information. 

Methodology
This exploratory descriptive study used a one group pretest-posttest design to determine whether students majoring in an agricultural discipline improved their critical thinking with peer review experiences. Researchers employed the UF/CTS as the pretest and posttest questionnaire (Irani et al., 2007). This quantitative instrument was designed around 10 multiple-choice questions for each construct of analysis, evaluation, and inference. Questions were written to reflect critical thinking skills employed within the context of food biotechnology. The reliability of the instrument has been previously established, with a reliability coefficient of 0.88 for the overall instrument, 0.68 for the analysis construct, 0.70 for the evaluation construct, and 0.78 for the inference construct. The pretest instrument was administered prior to the delivery of lectures on critical thinking strategies and evaluation of peer writing. Students completed two peer reviews of business writing assignments related to agriculture. The peer review guideline included questions from Facione’s constructs of analysis, evaluation, and inference. Posttest assessment occurred after students completed the two peer reviews. The population for this study was 91 undergraduate students enrolled in a course about scientific and business writing in agriculture during the spring 2011 semester at a southwest university. Participants who did not complete both questionnaires were excluded from the data analysis. Data were analyzed using SPSS Statistics v. 17 to calculate descriptive statistics, paired-samples t-tests, and correlations with an alpha set at .05 a priori. Effect size was computed using Cohen’s d (Thalheimer & Cook, 2002). 

Findings
Of the 68 respondents, the majority of students were female (n = 44, 64.7%), white (n = 58, 85.3%), and ranging in age from 18 to 29. Students primarily majored in animal science (n = 25, 36.8%), agricultural communications (n = 23, 33.8%), or interdisciplinary agriculture (n = 9, 13.2%). GPA ranged from 1.98 to 4.00. A paired-samples t-test indicated that the overall posttest scores on the UF/CTS instrument were significantly higher (M = 21.52, SE = 0.39) than overall scores on the pretest (M = 20.72, SE = 0.39), t(64) = - 2.16, p = .034, d = .21. Table 1 reported score changes using paired-samples t-tests on the three subscales of the UF/CTS instrument. 

	Table 1

Change in Score by Constructs in UF/CTS Instrument

	
	Pretest
	
	Posttest
	
	
	
	

	Construct
	M
	SD
	
	M
	SD
	t
	df
	p
	Cohen’s d

	Analysis
	7.12
	1.48
	
	7.53
	1.37
	-2.18
	66
	0.03
	0.30

	Evaluation
	6.60
	1.78
	
	6.69
	1.59
	-0.46
	64
	0.64
	0.00

	Inference
	7.04
	1.30
	
	7.28
	1.59
	-1.04
	66
	0.30
	0.15



A Pearson product-moment correlation showed a low negative relationship (r = -.16) between GPA and the overall score on the UF/CTS instrument and a negligible negative relationship (r = -.03) between age and the overall score. A point-biserial correlation coefficient of r = -.01 indicated a negligible negative relationship between gender and the overall score. A Spearman’s rho coefficient of .09 indicated a negligible positive relationship between where the student was from (rural, small sub-urban, large sub-urban, urban) and the overall score.

Conclusions
This study showed that the overall score on the UF/CTS instrument increased from pretest to posttest, indicating that the treatment of critical thinking and peer review lectures and in-class peer review experiences can potentially increase critical thinking. None of the demographic characteristics had a significant relationship with the overall score on the UF/CTS, which may indicate that those demographic characteristics do not affect a student’s critical thinking ability.

Implications/Recommendations
With a small effect size (d = .21), the treatment may also have a practical significance since the lectures, peer review guidelines, and UF/CTS instrument are already developed and available for use. However, the pre-experimental research design cannot confirm a causal relationship between the treatment and posttest score for other factors may have resulted in a higher score. Further research using the nonrandomized control group pretest posttest design in agriscience writing courses would confirm the effectiveness of this treatment. 
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