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Adjunct Questions in Instructional Video

* Instructional video affords the ability to test instruction in a controlled and
repeatable way

e Questions embedded in a lesson can improve learning
* Short answer questions tend to be associated with larger effects than multiple choice questions?
* “Pre” and “post” questions might both be effective, but facilitate different cognitive activities!:2
* Feedback can improve learning for both correctly- and incorrectly-answered items during study3

* These effects have mostly been studied in text comprehension, not video

* We have done prior laboratory studies investigating the effect of adjunct questions
in a video lesson, but lab studies lack ecological validity

* In this project we test some of these same questions in an online, remote course

@ 'Hamaker, 1986, 2Rothkopf, 1966, 3Butler, Karpicke, & Roediger, 2008
#psynom21




Research Questions

1. Do adjunct questions improve learning from a video lesson relative
to a control video with no adjunct questions?

2. Does the effectiveness of adjunct questions depend on their
format, placement, or the type of feedback provided?

3. Is the effect of adjunct questions consistent across many different
lectures?
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How the course was designed

 Students watched 3 video modules each week (asynchronously)

e Each video was assigned to one of three manipulations:
* What type of question were students prompted to answer?
* When were students prompted to answer the questions?
* What type of feedback was provided to students’ answers?

Question TYPE Question PLACEMENT Question FEEDBACK

1. Multiple Choice 1. Pre-questions (all at start) 1 None
2. Open Response 2 Post-questions (all at end) 2.  Accuracy
3.  Control (no questions) 3. Interspersed 3. Detailed
4 Control (no questions) 4. Targeted
5 Control (no questions)

* For each video, students were randomly assigned to condition
@L}— * Over 10 weeks, most students experienced each condition at least once
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Module & Testing Schedule

Lec 2: Neuroanatomy

3 Lec 8: Selective Attention

4 Lec 11: Intro to Memory

5 Lec 14: Memory Retrieval

6 Lec 17: Concepts & Categories
7 20: Intro to Language

8 23: Mental Imagery

9 26: Judgment

10 29: Problem Solving

Lec 3: Neuronal communication

Lec 9: Feature Integration

Lec 12: Working Memory

Lec 15: Memory Errors

Lec 18: Theories of Categorization
Lec 21: Language Structure

Lec 24: Propositional Representations
Lec 27: Reasoning

Lec 30: Creativity

Lec 4: Neuroimaging

Lec 10:
Lec 13:
Lec 16:
Lec 19:
Lec 22:
Lec 25:
Lec 28:

Lec 31:

Divided Attention
Memory Encoding
Forgetting
Knowledge Networks
Language & Thought
Dual Coding

Decision Making

Expertise & Intelligence

Prior k

Quiz

Quiz 10

Quiz 5

6 + Exam 2
Quiz 7

Quiz 8
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Video Module Design
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Outcome measures & analysis plan

* Immediate posttest (participation coursework):

* Module quizzes: 3 short answer + 5-9 multiple choice _

* Module ratings:
* How much did you like this module?

* How much do you feel you learned from this module?
* How much of the lesson content did you know before watching the video? _

* Did you read the textbook chapter prior to watching this video?

* Delayed posttests (graded coursework):
* Weekly quizzes (10): 10 multiple-choice questions, covering 3 modules
* Midterm Exams (2): 30 multiple choice questions, covering 3-4 weeks (~10 modules)
* Final exam (1): 50 multiple choice questions, covering all 10 weeks (31 modules)

* For each manipulation, we fit a linear mixed model with:
* manipulation as a fixed effect
* subject and lecture as random effects

@ * prior knowledge rating as a covariate
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Question Type Manipulation

[ ] PlayPosit Interactive Video Pla. X + v [ ] ® m PlayPosit Interactive Video Pla. X + v
&) & api.playposit.com/player_v2?type=share&bulb_id=... ¥ » = 9 : (@] @& api.playposit.com/player_v2?type=share&bulb_id=... Y& R =J e
X A X A

What is a feature net?

O A system for recognizing patterns that involves a network of detectors .
What is a feature net?

O A system of neurons structured like a net that are designed to detect features Use rich text?

O A system in the brain that processes how features in the brain visually relate to one
another

O A system that compares the basic features in the visual input to stored images of basic

features
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Question Type did not significantly affect
practice quiz performance

No significant effect of
Type: X?(2)=0.839, p=0.657

Total Practice Quiz by Lecture

Neuroimaging fecognizing Objec Divided Attention Vlemory Encoding Forgetting
0.5- 0.6
N 5 0.4
=) i
304 o
3 S
3 O 02
g c
% oa S Condition
c Condition S
© o 0.0
% [ control % .
© I Muttiple Choice o 1owledge Networ' inguage & Thoug el Code Hypothefj Decision Making »sertise & Intelligel
c
£ ] Open Response N
& 0.2- 'S5 06~
= e}
8 8
£ B 04-
E 0.1 é‘_’
0.2-
0.0-
. i 0.0-
( Adjunct Question Type

Type of Adjunct Question

Control

. Multiple Choice
. Open Response



Question Placement Manipulation
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A small but “reliable” benefit for interspersing

qguestions throughout the video

Significant effect of Placement:
Problem Solving

X2(3)=11.977, p=0.007

Total Practice Quiz by Lecture

Neuroanatomy  Visual System 3elective Attentior Intro to Memory

0.6~
0.4-
0.0-
ncepts & Categor Intro to Language Mental Imagery Judgment
0.6-
0.4-
0.2-
0.0-

Question Placement

* Interspersed ~2% > control (p=0.008)
* Interspersed ~1% > pre-questions (p=0.060)

0.5-

1N
~

Condition

. Control

- Pre Questions
Interspersed
. Post Questions

o
w

Condition

. Control

I Pre Questions

. Interspersed
Post Questions

o
[N

Practice Quiz Proportion Correct

Estimated Marginal Mean - Practice Quiz
°

)
o

Adjunct Question Placement



Question Feedback Manipulation

No Feedback
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X
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H Correct as belonging together?
I Incorrect Correct
Incorrect
Proximity is the best answer here because it
0/1pt based on how close they are to one another.

perceive an object as continuing behind ang Incorrect
separate objects. Simplicity is a preference | Proximity is the best answer here because it indicates that we interpret things in groups
possible. Closure is a tendency to perceive ¢ based on how close they are to one another. Simplicity is a preference to interpret a

form in the simplest way possible.
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Question Feedback did not significantly
affect practice quiz performance

No significant effect of Feedback: Total Practice Quiz by Lecture
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Conclusions

1. Do adjunct questions improve learning from a video lesson relative
to a control video with no adjunct questions?
Sometimes, but not always

2. Does the effectiveness of adjunct questions depend on their
format, placement, or the type of feedback provided?
In this study: Type & Feedback — NO, Placement — YES but small

3. Is the effect of adjunct questions consistent across many different
lectures?
No! There is major variability across lecture topics
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Limitations & Future Directions

* Analysis of delayed posttest outcomes (quizzes & exams) is limited by ceiling
effects and the small number of items per lecture on each test

* We have not reported variability across prior knowledge here, but that is
likely to be an important moderating factor

* The manipulations in this study were likely “muddied” as students
proceeded through the course and experienced more conditions

* Follow-up studies from Summer 2021 and Fall 2021 focus on manipulations
that persist over longer stretches of assignments, with more sensitive tests
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