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Impact of Laboratory Component on Student Course Outcomes

Introduction/Need for Research
Thousands of students attend anatomy lectures all over the country. Many human anatomy courses require a cadaver laboratory, so the question arises, what is the potential impact of an animal anatomy laboratory? Researchers have described the value of problem-based learning in the application of clinical knowledge, specifically recognizing increased knowledge retention. Problem-based learning is a teaching method used to engage students and requires them to apply knowledge, compared with rote memorization (Beers & Bowden, 2005). What is the impact of the addition of a ‘hands on’ laboratory in conjunction with a traditional lecture in animal anatomy on student learning?

Conceptual Framework    
Often testing and other specific assignments are used to assess student academic success; however the type of learning environment can play a role in a student’s academic success as well.  Studies conducted at a young age have shown that for science based courses, students tend to do better with lecture material when it’s combined with a laboratory (Odubunmi, 1991).  Laboratories encourage learners to explore their subject more in depth than just a traditional lecture atmosphere (Johnston & McAllister, 2008). In 2008, Johnston and McAllister, found that with discovery-based and problem-based approach knowledge retention was significant due to the fact that students were engaged in problem-based active learning instead of passively learning (Johnston & McAllister, 2008). In 2005, Beers & Bowden tested the concept of knowledge retention resulting from a laboratory paired with a lecture versus a lecture without a laboratory.  The study presented “problem-based learning” (PBL) as the foundation of the laboratory. No significant difference was found when comparing the final scores from laboratory versus non-laboratory lectures. The researcher tested the students again one year later, and found knowledge retention was higher for those who participated in the laboratory in contrast to those without the laboratory. Researchers have examined whether or not student’s academic success or achievement is predetermined. Many colleges look at standardized testing as one of the factors that determines scholastic achievement American College Testing (ACT). ACT is shown to have significant correlations with standard IQ tests, which can correspond with academic success later on in a college setting (Koenig, Frey, & Detterman, 2008).  

Methodology
[bookmark: _GoBack]The study was a quasi-experimental study of students enrolled in the animal anatomy course in the Department of Animal and Nutritional Sciences at {University} during Spring semesters of 2007 and 2009 (N=47). The 2007 animal anatomy course was taught as lecture only with no laboratory (N=23). In 2009 an elective laboratory was offered to all students (N=24) in addition to the lecture. Students self-selected whether or not they took the laboratory in conjunction with the lecture. Sixteen of the twenty-four (66%) students enrolled in the animal anatomy course in 2009 elected to take the lecture laboratory combination, while eight students (33%) took only the lecture portion of the course. Academic achievement in the course was measured using final course grades earned in the anatomy lecture. ACT and/or SAT scores were collected to be used as a covariant in the study. The covariant was required to equalize the students on academic abilities (Koenig, Frey, & Detterman, 2008). The final grades and ACT scores where then analyzed to see if the laboratory had more of an effect on their final grade or if the standardized testing was a better estimate of their academic success in lecture.  

Results/Findings
Twenty-three students were enrolled in the 2007 animal anatomy course which was taught as lecture only with no laboratory offered. In 2009 an elective laboratory was offered to all students (N=24) in addition to the lecture. Students self-selected whether or not they took the laboratory in conjunction with the lecture. Sixteen of the twenty-four (66%) students enrolled in the animal anatomy course in 2009 elected to take the lecture laboratory combination, while eight students (33%) took only the lecture portion of the course. The ACT scores from the 2007 class with no laboratory had a mean of 23.96, a standard deviation of 3.77. Students in the 2009 class who chose not to participate in the laboratory had a mean ACT score of 24.75, a standard deviation of 3.92. The 2009 class members who participated in the optional laboratory had a mean ACT score of 24.75, with a standard deviation of 4.42. The final grades in the anatomy course in 2007 had a mean of 85.74%, and a standard deviation of 11.55. The students in 2009 who chose not to participate in the laboratory had a mean score of 84.36%, and a standard deviation of 11.08. The students in 2009 who chose to participate in the laboratory had a mean score of 85.31%, and a standard deviation of 15.13. An analysis of covariance was used to compare final grades between those who participated in the laboratory component and those who did not. The laboratory experience did not have a statistically significant effect on the students final grades, 60.6% of variance is explained by the covariant ACT-SAT scores. While the students who participated in the laboratory did 1% better on their final grades than those who didn’t participate in the laboratory with equivalent ACT scores. The student’s ACT scores reflect on their course grades despite the addition of the laboratory.  The ACT scores were found to be good indicators on how students would do in the course.  The higher the ACT score, the higher the final grade was in the course.

Conclusions
The study sought to determine whether or not addition of a hands-on laboratory in combination with lecture would have an effect on the participants’ final grades in the course. The students were found to have equivalent academic potential based on their ACT scores. While their grades in the course were increased, the laboratory effect on the course grades was shown to have no statistical significance. The study concluded that academic success rests more on ACT/SAT scores than what the laboratory provided. There was a small effect on the grades with the addition of the laboratory but ACT/SAT scores were a better predictor of final course grades 
	
Recommendations
	Based on the findings of this study the researchers offer the following recommendations would be suggested. The laboratory was found to be a great opportunity for associative learning and it is recommended that the lab be continued as an elective. The recommendation to leave the lab as optional for anatomy lecture students to provide them more flexibility in their schedules. 

Implications/Recommendations
	Laboratory settings need to be designed to provide hands on activities to reinforce lecture materials. Future research needs to be conducted on the long term impact of laboratory courses on knowledge retention.
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