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Fig. 2. Bloom’s Distribution for an Introductory
Biology Exam. The exam was scored for the level of
Bloom’s required to successfully complete each
question. Next, the Bloom’s distribution was calculated
by determining the percentage of questions on the
exam that required each level of Bloom’s.
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It is commonly accepted that memorization and recall (knowledge-level skills) are
lower order cognitive skills that require only a minimum level of understanding,
whereas the application of knowledge and critical thinking (application, analysis,
synthesis & evaluation-level skills) are higher order cognitive skills that require deep
conceptual understanding1. In our Biology department we have begun introducing
students to Bloom’s taxonomy2 during the introductory series to help students
recognize the different levels of thinking they will need to master to succeed in the
curriculum. To aid students in identifying the levels that are most challenging for
them, we are piloting a program that provides students with their individual “Bloom’s
score” after each exam. The Bloom’s score indicates how well they performed on
questions requiring different levels of Bloom’s. We created the Bloom’s-based
Learning Activities for Students (BLASt)3, a complementary student-directed tool
designed to specifically strengthen study skills at each level of Bloom’s. However,
we found that students were not able to use this chart effectively without further
instruction. We have therefore developed a 1-hour workshop to give students
practice in developing application and analysis levels of thinking.
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Fig.3. Students’ Performance on an Introductory Biology
Exam. Students self-reported the points they earned for each
question on a biology exam (n=79). We determined the level
of Bloom’s required to successfully answer each question
(“Bloomed” the exam). Next, we calculated the average
percentage of possible points that students earned for each
level of Bloom’s. Error bars indicate standard error. Asterisks
indicate statistically significant differences (p=0.01) based on a
one-way analysis of variance (ANOVA)

Learning Skills Workshop: “Thinking Like a Scientist”

All Students Receive BLASt
To Help Guide Their Learning Strategies

Encourage Students to Attend
Learning Skills Workshop Designed to
Teach Them How to Think at the Higher Levels
of Bloom’s

Table 1. Bloom’s-based Learning Activities for Students (BLASt)
LOCS = lower-order cognitive skills; HOCS = higher-order cognitive skills
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Skill Activity #1:
Read a textbook passage and think of exam-type questions related to the passage
1) Students read a passage from text
2) Instructor discusses example questions with students
3) Students read a new passage
4) Students work in groups to create new questions
5) Groups share questions
Purpose: Encourage students to make connections between what they are reading and
what they are discussing in class; teach students to move beyond comprehending a text
and begin to ask themselves how they can use the information in a new way
Skill Activity #2:
Convert recall questions into questions requiring application/analysis level skills.
1) Instructor illustrates process for students
2) Students work in groups to convert 5 recall questions into problem-solving
questions
3) Groups share questions and discuss why questions are more challenging
Purpose: Teach students that there are different types of exam questions that require
different types of thinking; Teach students to ask themselves application-level questions
when they are studying e.g. “what would happen if this process was blocked at this point”
or “what effect would increasing component A have on component B”
Skill Activity #3
Provide an example of an application-level question from the class exam
1) Show students different possible answers to the question
2) Illustrate for students the reasoning required to successfully answer the question
Purpose: Give students practice answering a problem-solving question
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