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Exam questions developed by students lead to higher cognitive level of learning
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ABSTRACT METHODS SURVEY RESULTS

New dental education accreditation standards emphasize . A majority (79%) of students agreed that the exercise
, - 1) GROUP WORK: , : ,

that graduates must be competent 1n the use of critical was helpful for their overall learning experience

thinking (high cognitive level skill). Despite the new

standards, most written assessments 1n dental school

courses are still based on low cognitive-level questions.!

* Student groups (intervention group) constructed and edited a list of exam questions to study from and use for midterm and final exams
— Students created simulated clinical scenarios from assigned lectures, clinical/lab, and related knowledge
— Students generated 5 multiple-choice questions based on simulated scenario or other course content

* Extra credit given to groups generating questions at high cognitive levels

* When asked about helpfulness of the exercise’s
components, teamwork was the only one rated
significantly differently. Other components include

The goal of this project was to determine if an exercise 2) RATING EXAM QUESTIONS: Workiqg in teams, usiqg Google Doc§, getting feedback

that .allows studen.ts to collaboratlve.ly write _exam * Cognitive level of 160 exam questions from intervention and control (1nstructor-generated exams) groups scored blindly by three expert scorers from. %nstructo.rs , SENg gxtra credit for. higher-level

questions leads to higher levels of learning. To evaluate (weighted kappa=0.88) cognitive questions, and seeing exam questions (ZTable 2)

this exercise, cognitive level of exam questions and

, « Questions given cognitive score based on modified Bloom’s taxonomy (Figure I)*> Figure 1: Criteria of cognitive levels based on . .
students’ scores across two groups ‘were compared: a _ Level 1: low cognitive level (measuring knowledge and comprehension) Bloom’s taxonomy®’ Table 2. Mean ratings for students’ perceived helpfulness of
“control” group in Whlch tests were 1nstrugtor-generated _ Level 2: medium cognitive level (measuring application and analysis) — exercise ~ components  (Likert  Scale:  1=Strongly
and an “intervention” group in which students _ Level 3: high cognitive level (measuring synthesis and evaluation) < Thestudetsobvesaproblem > Disagree....5=Strongly Agree)

contributed to test development. Getti Sec
/ Thestudent \ . gt Working in | Using Google | Getting extra : f 1r:g ete.1 ns el))( afm
3) QUALITATIVE DATA: /" makes qualitative \ *?;fm"ﬁf;e“‘;,’;f,gﬁ,;fﬁ‘; teams Docs credit HISTIUCLOL | questions berote

! ' ' ” i . , . /' and quantative it B feedback taking exam
R?S;lﬂ}tf Eldllcatel that 1.:h.e Intervention %TOUI} tookdegcams » Intervention students completed a survey to capture perceptions related to learning, ease, and utility /" iutgnensecondngt =
with higher-level cognitive questions and performed better : f set standards

5 5 4 b . . of exercise (69% survey respondents) [ “estimate, value, meastire 2.51* 2.79 3.16 3.19 3.34

compared to the control group. Students generating their “compare, appraise, assess

#ovaluate, predict, select/choose

| *Indicates significant difference compared to all other components as indicated by repeated
- *score, rate

measures ANOVA (p<0.05)

Evaluation

4

Knowledge /~—\ Application / Thestudent solves aproblem
by using the knowledge and
appropriate generalizations

own assessments developed higher cognitive-level exam 4) STATISTICAL METHODS:

questlofls and I?erformec.l bette.r on the exams, a) Intervention and control groups were compared in entering DAT and GPA, winter semester and D1
suggesting expansion of this exercise into other dental year GPA

classroom experiences.

The student recalls or
recognizes information

“I think that this exercise was the best
learning tool I've seen here. I really learned
well having to critically analyze the
material myself 1 order to make
questions.”

*define, name, memorize
*repeat, label, record

*list, recall, relate

*apply, show, illustrate

*use, demonstrate, schedule
*practice, dramatize, employ
*list, recall, relate

b) Cognitive level of student-generated exam questions compared to instructor-generated questions
using Mann-Whitney
c) Students’ performance on exams 1n the intervention group compared controls using Mann-Whitney

B A c K G R O U N D d) Students’ perceptions of exercise were analyzed for additional descriptive statistics

 Student assessment 1s directly associated with student

learning RESULTS

 Dental school assessments are based on low cognitive-

The student changes
information into a different
symbolic form/language
*restate, report, express

*describe, tell, locate

*explain, discuss, review

*identify, recognize
~ *translate, interpret

DISCUSSION

level questions due to: Table 1. Demographics of intervention and control groups

_ Difficultly in developing higher-cognitive questions Demographic Control Group | Intervention 1) Comparisons of students’ prior abilities were

— Poor performance of students on higher-cognitive Entering GPA 3.47 3.56 inconclusive. Average entering DAT score 1s slightly

., . . .
questions DAT 19.6 20.3% Figure 2. Group of students hlgl}er. lflo ! .the. ¢ studenth.11 ntfil‘.}ff nuon - group, l:*)ut
3 | Abilit 19 9 20 6* : : statistically signiricant, while dilferences 1n entering
L . DAT-Perceptua y generating exam questions .
 New dental accreditation standards emphasize 15t Year Dental GPA 347 350 GPA were not significant (7able 1).
competent use of critical thinking 1st Year Winter Semester GPA 3.41 3.47 2) Student-generated exams were written at higher

— Commussion on dental accreditation suggests “the
use of questions that require students to analyze
problem etiology, compare and evaluate alternative

cognitive levels and students performed better on them,
suggesting increased learning (Figure 3A and 3B).

*Intervention group 1s significantly different from the control group (p<0.05)

approaches, provide rational for plans of action, 3) Students’ perceptions of the exercise were overall
and predict outcomes”’? AL . _ B positive. A repetition effect -- 1.e., seeing the questions
Cognitive Level of Questions Average Exam Performance . .
before the exams -- could potentially explain the
_ ilnstrulcmr—generated ilnitrulcmr—generated ) ]
2.5+ gueatmns 100~ questions increased performance On exXam questions, but as
] tudent-generated .Studem—generated . . . . .
WE HYPOTHESIZED: " questions questions s 3. A) Cognitive level of indicated by Table 2, students did not perceive this to
. . igure 3. ognitive level o - L
1) Student-generated exam questions lead to higher 2.0- i tructor-  and  student- Z.ef;he ceise. T}};IS comflonent was 1ot r?tedhs1gn11ﬁcaqt1y
. . w
enerated assessments > = : CXpeTience.
g a = by blinded experts; B) Average
v E pe;formance of student on Overall, students generated higher cognitive-level exam
: : .o > L _ .
2) Student—ggnerated CXam guestlons at a h1gher-cogn1t1ve = v instructor.generated (control questions and performed better on them, suggesting that
level lead to increased learnlng demonstrated by SCOring as S 1.0- S group) and student.generated student-driven, collaborative assessments are an 1mportant
good or better on high cognitive level exam questions, W E (intervention  group) exam tool for building critical thinking skills in dental classrooms.
compared to students tested on lower cognitive-level questions
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