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Analysis

Summary—
1. Mean assessment scores significantly higher in majors’ labs 
(Figure 1).
2. Mean assessment scores significantly lower in SRB II than SRB 
I assessments in both majors’ and nonmajors’ labs (Figure 1).
3. Increased student perceptions of learning gains from CSI 
approach in majors’ Introductory Cell Biology (Figure 2). 
4. CSI approach perceived most helpful & important in learning 
real-life value of ABO blood types by both majors & nonmajors 
(Figures 2 & 3; Table 1).                                                                         
5. SRB II perceived more helpful in understanding ABO blood 
types (Figure 2) & important to both (Figure 3).                                                                    
6. CSI approach more enjoyable to majors (Figure 2).                                                                         
7. In both courses, hematocrit analysis of crime scene blood and 
relation to disease most helpful followed by determining 
suspects’ blood types; drawing cells least helpful (Figure 4).        
8. Sickle cell analysis of ß-globin genotypes more helpful to 
majors’ students (Figure 4).

Table 1. Open-ended responses from students about what they liked most in SRB Part I and II. (Major 
Intro Cell Biol; n=36)
Key words Number (%) of 

responses     
Comments

Enjoy/ engage 7  (19.4%) Super interactive. Got to write my own prosecutor 
statement!

Investigator 3 (8.3%) Case really fun! Like real investigator in control of 
testing/ applying information to solve case.

Critical thinking 2 (5.6%) Loved critical thinking part to use evidence to 
figure out who did it and write conclusion. I liked 
solving the crime in part 2 best 

Real life + court 16 (44.4%) Loved real-life applications in lab. Genius! Liked 
real-life sickle DNA and karyotypes etc. Learning 
about real-life diseases! It was easier to remember. 
Rather than memorizing multiple topics we had a 
storyline.

Creative 5 (13.9%) CSI write up to bring it all together helped.
Collaborate 2 (5.6%) Liked collaborating and experimental approach.

Table 2. Open-ended responses from students about what 
they liked least in SRB Part I and II. (Major Intro Cell Biol; 
n=30)

Key words Numb
er of 
respon
ses     

Comments

Prosecutor 
statement

6 
(20%)

It was confusing to put all the 
information together at the end.  

Reverse 
typing

2 
(6.7%)

Reverse typing was hard to 
understand.

Figure 1. Comparison of outcomes in case-based laboratory assessments in majors (BIOL 
2130 Cell Biology;20/22) and nonmajors (BIOL 1050 Human Biology;22) courses. Error bars 
indicate SD. * indicate significant difference between means determined by t-Tests (P(T<=t) 
two-tail; Two-Sample Assuming Unequal Variances). * p ˂ 0.05; ** p ˂ 0.01, *** p ˂ 0.001

Crime Scene Evidence – Figure 4. Student rating of learning activity effectiveness in 
SRB I and II in major Introductory Cell Biology 2130 (n=75) 
and non-major Human Biology 1050 (n=9). 

Figure 2. Student perceived learning gains are significantly higher in majors (n=46) vs. nonmajors biology (n=9) in both SRB I and II. Levels of 
agreement 1–5= strongly disagree; disagree, neither; agree, strongly agree, respectively. Error bars indicate SD. 

Figure 3. Student perceived learning gains vs. relative importance. Students selected their level of 
agreement with statements about the helpfulness of the CSI approach in SRB Part I (1–5 = SD, D, N, A, SA) 
and ranked the importance of these attributes to their learning ( 1–5 =not at all important to very 
important). Error bars: SD. 

Goals
• both case-based learning in lecture settings & traditional 

hands-on laboratory exercises are beneficial (1-5)
• combination of case-based laboratory investigation has 

not been sufficiently investigated (6). 
• determine if integrating case studies with laboratory 

investigation improves deep learning of core concepts in 
undergraduate biology e.g., blood typing. 

Approach
• integrated a case study, “Skateboards, roundabouts and 

blood”, story line into traditional F2F labs for both 
majors (Cell Biology = BIOL 2130) & nonmajors (Human 
Biology =  BIOL 1050) during several semesters (2019, 
2020 & 2022) (7).

• Part 1: students developed their skills in blood analysis 
• Part II: students apply higher-order skills to give 

priority to evidence as they collaborate to solve the 
crime scene

• used a web-based Likert survey & aligned student scores 
in direct assessments to qualitatively & quantitatively 
compare learning gains (TRU ethics approval given)

Conclusion—Evidence is provided that case-based 
laboratory learning activities (CSI manner) enhance 
student engagement and provide real-life relevance. The 
inquiry-based learning in SRB II promoted deep learning 
of biological concepts and students working actively in 
groups to solve problems & create products. Revision 
required for nonmajors’ students.
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