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This research explored how student attitude towards the relevance 

of biology and student motivation to learn biology changes after a 

semester of a General Biology Laboratory course for non-science 

majors. Previous research suggests that orchestrating classroom 

conversations where students can connect their everyday language 

for describing scientific phenomena and scientific language 

supports positive attitudes and motivation to learn the discipline 

(Lemke, 1990; Ford, 2012). This course emphasizes learning 

biological concepts through classroom conversations and teaching 

assistants (TAs) elicit student ideas by using discourse moves such 

as re-voicing, probing, pressing, and encourage student-student 

conversations. Our specific research question was: How do 

undergraduate students’ attitudes about the relevance of biology 
and motivation to learn biology change after taking a general 

biology lab course for non-science majors?

Background

This research study was conducted at a large research university 

in the Southeastern U.S. The study focused on a large enrollment 

General Biology Lab for Non-science majors.  Students elected 

to sign a consent form on the first day of class and, those who 

consented, completed the Science Motivation Questionnaire 

(SMQ) (Glynn, Taasoobshirazi, and Brickman, 2009) and then 

Changes in Attitude about the Relevance of Science (CARS) 

Questionnaire (Siegel and Ranney, 2003) at the beginning and 

end of the semester. Our complete dataset of consenting students 

that completed both the pre and the post surveys included 556 

students. Each student was assigned a number to keep 

anonymity. Paired samples t-tests were conducted to examine 

change over the semester. Additionally, an independent samples 

t-test was conducted to compare change over the semester for 

males and female

SMQ: This 30 item survey prompts students to respond on a 5 

item Likert scale from “Never” to “Always” and it included 
items that pertained to five different motivation factors:

• Intrinsic motivation and personal relevance – e.g. I find 

learning biology interesting.

• Career Motivation – e.g. I think about how learning biology 

can help my career.

• Self-determination and responsibility for learning – e.g. If I 

am having trouble learning biology, I try to figure out why.

• Self-efficacy and assessment anxiety (Confidence) – e.g. I am 

confident I will do well on the biology tests.

• Extrinsic Motivation – e.g. Earning a good biology grade is 

important to me

CARS: This 25 item survey prompts students to respond on a 5 

item Likert scale from “Strongly Agree” to “Strongly Disagree” 
to questions such as “Biology helps me make decisions that 
could affect my body.”

Materials and Methods 

Results 

This research focused on motivation and attitude towards learning 

science in a classroom context that privileges learning through 

classroom conversations. It is important for students to understand 

how to merge the science that is happening in the classroom with 

real world science. It is important for non-science majors to 

understand how learning biology is relevant. One of the goals of this 

research was to examine whether students became more intrinsically

motivated or less extrinsically motivated to learn biology. The 

decrease in extrinsic motivation by the end of the semester suggests 

that students may have gained an appreciation or interest in biology 

while taking the laboratory course. Additionally, males had a 

significantly positive shift in intrinsic and career motivation. These 

two motivation factors may be related as students may become more 

intrinsically motivated if they feel learning biology is related to their 

career. Future research will examine these relationships and explore 

the affect of gender on these shifts. 

After the post-SMQ survey was completed by 556 students, a 

paired samples T-test was performed to compare the pre and post 

scores for each motivational factor (Figure 1).  The mean pre- and 

post-motivation scores were not significantly different for Intrinsic 

Motivation (t(555) = 0.351, p = 0.726) and Career Motivation 

(t(555) = 1.754, p = 0.080). There was a significant decrease in 

Responsibility for Learning (t(555) = 5.430, p < 0.0001), 

Confidence (t(555) = 3.262, p = 0.001), and Extrinsic Motivation 

(t(555) = 4.782, p < 0.0001).    
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Figure 1. The average score on each motivation factor before and after students 

completed the course. Error bars represent +/- 1 SE of the mean. 

After the post-CARS survey was completed by 556 students, a 

paired samples T-test was conducted to compare the pre and post 

scores for each student (Figure 2).  Overall, student attitude about 

the relevance of science was significantly lower by the end of the 

semester (t(555) = 3.615, p < 0.0001).

Additionally, we conducted an independent samples t-test to 

compare the mean change in intrinsic motivation and career 

motivation for males and females. While the paired-samples t-

tests were not significant (Figure 1), different patterns emerged 

when we included gender as a factor (Figure 3). Males had a 

significantly higher change than females in both intrinsic 

motivation (t(553) = 2.349, p = 0.019) and career motivation 

(t(553) = 3.948, p < 0.001) 
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Figure 2. The average attitude towards learning science score before and after students 

completed the course. Error bars represent +/- 1 SE of the mean. 

Figure 3. The average change in intrinsic motivation and career motivation to 

learn biology for males and females before and after the course. 
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