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Experiment 3
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• Negative effect of images during retrieval (dtr.= 0.21, dret.= 0.53) 

• Students did not recognize negative effect of images:
63.7% of students preferred the Image condition.

• Students rated the two conditions similarly on interest, value, 
effort, and difficulty, but felt more competent with images. 

• JOL/predicted scores: overestimation of Image condition.
• During practice, higher accuracy and speed in Image condition

(Image condition: 83%; 7268ms;   No Image condition: 75%; 7841ms)
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Method
Retrieval practice: (Repeated) recall 
of previously studied information; an  
effective learning strategy that enhances 
long-term retention (e.g., Rowland, 2014)

Multimedia principle: learning with words and pictures is 
more effective than learning with words alone (Butcher, 2014), 

studied recently also during assessment (e.g., Lindner et al, 2017). 

Research Question: 
What is the effect of images during retrieval practice? 

• on learning outcomes 
• on learner experience and JOLs

Possible effects: 
• positive: dual coding/elaboration, retrieval success
• negative: reduced effort, context-dependency

Background

1. Images reduced learning from retrieval in three experiments.

2. The majority of students recognized these negative effects 
only when the images revealed the answer (Exp.1) but thought 
that images that provided hints were helpful (Exp.2/3)

3. Students felt more competent with images (Exp.2/3)

Conclusion: The dynamics of retrieval change multimedia effects. 
Images that provide retrieval clues strongly reduced retention.
Most students showed little insight into these effects and might 
need support to make optimal study choices.

Summary & Conclusions
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• Large negative effect of images 
during retrieval: learning outcomes 
were much lower in the Image 
condition (d’s = 0.96, 0.73, 0.75) 

• Students recognized negative effect:
77.5% preferred Images as feedback.

• On average, students rated the Image 
condition as less valuable, effortful, 
and difficult, but felt more competent 
with images.

• JOL/predicted scores: students over-
estimated their learning in the Image 
condition and underestimated 
learning from images as feedback.

• During practice higher accuracy and 
response speed in the Image condition 
than in the image-feedback condition
(Image: 95%, 3968ms; Image as feedback: 71%, 4640ms.

• Large negative effect of retrieval with 
images. Lowest retention in Image condition 
(dIvsIAF = 0.96, dIvsNI = 0.78). Images as feed-
back had a numerical but not-significant 
positive effect over no image.

• Students did not recognize negative effects 
of images. 56% of students preferred the 
Image condition.

• Higher performance on test with images 
suggests that students remembered images  
but could not recall words without images.

Testing effect:
retrieval > restudy

n = 78

n = 74

Predicted       Retention with
retention        image shown

Items were distributed
across two matched lists
(10 items) and practiced
in two blocks (Exp.1,2) or
randomly assigned to
conditions and presen-
ted in interleaved order
(Exp.3; 8 items/condition)

Participants: Students (Exp.1/2/3:  Mage = 13.5/12.3/13.8yrs., 43%/65%/49% male)

n = 135

*                    ***                  *                   n.s.
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