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Multimedia in test items

• Increased use of multimedia (pictures) in test conditions

(Dirkx et al., 2021)

• …, but no clear guidelines on how to use them… (Dirkx 

et al., 2021; Kirschner et al., 2017)



Effects of multimedia in test tems

• Multimedia effect in testing: 

– The combination of text and picture make test 

items easier for students (e.g. Lindner, Ihme, Saβ, and 

Köller, 2018; Lindner, 2020 Saβ, Wittwer, Senkbeil, and Köller, 

2012)



Effects of multimedia in test tems

• Multimedia effects in testing (Hu, 2021): 

– Enhanced response accuracy

– Lower mental effort

– No effect on time-on-task



Functionality of the picture

• Decorative – representational –

informational – organizational  

Lindner, 2020



Typical outcomes

Lindner, 2020



What are we missing?

Hu et al., 2021



Categorization of functionality

Coherent representational picture

Non-coherent representational picture

Lindner, 2020



This project

• Multimedia effect in testing

• Coherence as a moderator?
• Universal effects? Or effects on item-level?



Methodology

Item 1 Item 2 Etc.

Student #1 Text-only Text-Picture Text-only

Student #2 Text-Picture Text-only Text-Picture

Etc. … … …

Experiment In Duplo

Two different tests on different subjects with coherent, and non-coherent 

representational pictures: test A and test B

Tests were answered by two different groups of participants:

- Test A 1st year students

- Test B 2nd year students



Methodology

• Participants

– Students from teacher training institute

(Fontys and HRO)

• Test A : n = 88 (28 males), Mage 20,8 yrs

• Test B : n = 70 (29 males), Mage 22,1 yrs



Methodology

• Testvision as test taking application



Methodology

• After each item, students indicated

subjective mental effort 



Results – test level

Item 

Set 

n_TO M_TO n_MM M_MM delta df t P Cohen’s 

d 

Response accuracy 

Set 1  41 0.4674797 37 0.4234234 -0.044 76 0.738 0.463 0.167 

Set 2 37 0.4144144 41 0.4065041 0.008 76 0.156 0.877 0.035 

Total 78 0.4423077 78 0.4145299 -0.028 154 0.712 0.478 0.161 

Subjective mental effort 

Set 1  36 5.925926 36 5.490741 -0.435 70 1.789 0.078 0.422 

Set 2 36 5.824074 36 5.935185 -0.111 70 0.472 0.638 0.111 

Total 72 5.875000 72 5.712963 -0.162 142 0.952 0.343 0.224 

Time-on-task 

Set 1  41 81.59756 37 94.40991 12.812 76 1.859 0.067 0.422 

Set 2 37 83.46847 41 80.03252 -3.436 76 0.538 0.592 0.122 

Total 78 82.48504 78 86.85256 4.368 154 0.923 0.358 0.209 

 



Categorization of functionality

Coherent representational picture

Non-coherent representational picture

Lindner, 2020



Results – coherent pictures

Item 

Set 

n_TO M_TO n_MM M_MM delta df t p Cohen’s 

d 

Response accuracy multimedia items with coherent representational pictures 

Set 1  41 0.4573171 37 0.4594595 0.002 76 0.032 0.974 0.007 

Set 2 37 0.4414414 41 0.4878049 -0.046 76 0.677 0.500 0.154 

Total 78 0.4497863 78 0.4743590 0.025 154 0.518 0.605 0.118 

Subjective mental effort multimedia items with coherent representational pictures 

Set 1  37 6.162162 36 5.590278 -0.572 71 2.266 0.027 0.530 

Set 2 36 5.564815 39 5.572650 -0.008 73 0.029 0.977 0.007 

Total 73 5.867580 75 5.581111 -0.286 146 1.524 0.130 0.357 

Time-on-task multimedia items with coherent representational pictures 

Set 1  41 85.03659 37 94.52703 9.490 76 1.231 0.222 0.279 

Set 2 37 88.69369 41 86.30894 -2.385 76 0.322 0.749 0.073 

Total 78 86.77137 78 90.20727 3.436 154 0.644 0.520 0.146 

 



Results – non-coherent pictures

Item 

Set 

n_TO M_TO n_MM M_MM delta df t p Cohen’s 

d 

Response accuracy multimedia items with non-coherent representational pictures 

Set 1  41 0.4878049 37 0.3513514 -0.136 76 1.606 0.113 0.364 

Set 2 37 0.3873874 41 0.3252033 0.062 76 0.976 0.332 0.221 

Total 78 0.4401709 78 0.3376068 -0.103 154 1.934 0.055 0.439 

Subjective mental effort multimedia items with non-coherent representational pictures  

Set 1  39 5.346154 37 5.310811 -0.035 74 0.115 0.909 0.026 

Set 2 37 6.054054 37 6.279279 -0.225 72 0.899 0.372 0.206 

Total 76 5.690790 74 5.795045 0.104 148 0.498 0.620 0.114 

Time-on-task multimedia items with non-coherent representational pictures 

Set 1  41 74.71951 37 94.17568 19.456 76 2.267 0.026 0.514 

Set 2 37 78.24324 41 73.75610 -4.487 76 0.621 0.537 0.141 

Total 78 76.39103 78 83.44231 7.051 154 1.239 0.217 0.281 

 



Conclusion

• Contrary to expectation: No clear evidence for the 
multimedia effect in testing

– No enhanced response accuracy

• Coherence seems to moderate some of the 
outcomes:

– Some effects on mental effort for coherent 
representational pictures

– Negative effect on response accuracy and time-on-
task for non-coherent representational pictures

• Multimedia effects differ between individual items



Discussion

• Why no multimedia effect in testing?

– Influence of (semi)authentic situation?

– Influence of prior knowledge?

• Rather small sample – but comparable

outcomes Experiment 2

• Non-coherent pictures… or deliberate

distractor? 



Thank you

• Contact: jorik.arts@fontys.nl

mailto:jorik.arts@fontys.nl
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Results – individual items

Item Δ χ2 Sig

7 – C -2,0 ,048 ,826

8 – NC -19,0 3,106 ,078

9 – NC -8,0 ,496 ,481

Response accuracy

Item Δ χ2 Sig

7 – C 8,92 -,953 (76) ,344

8 – NC 13,98 -1,380 (76) ,172

9 – NC 24,93 -2,118 (76) ,037

Time-on-task



Results – individual items

Item Δ χ2 Sig

7 – C -0,63 1,885 (75) ,063

8 – NC -0,06 ,170 (74) ,866

9 – NC -0,03 ,075 (75) ,941

Mental Effort


