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[Abstract]

Generative artificial intelligence (Al)-based science information videos offer the potential to visually communicate complex
scientific knowledge. However, the effects of information design levels on user understanding and trust formation have not yet been
sufficiently examined empirically. Based on information design and related theories, this study classified information design in
Al-generated content (AIGC)-based science information videos into three dimensions: information structure, visual presentation, and
information clarity, and analyzed its effects on user understanding and trust. To this end, a controlled experiment was conducted
under high and low information design conditions, maintaining the same scientific topic and core content, while varying the levels
of information structure, visual emphasis, and explanatory clarity. A total of 300 valid survey responses were collected. Results
showed that high information design more effectively improved user understanding and trust than low information design, and all
three dimensions had significant positive effects on user understanding. User understanding showed a partial mediating effect in the
relationship between information design and user trust. By empirically verifying the effects of information design on AIGC-based

science information videos, this study has theoretical and practical implications for digital science communication strategies.
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“The Chinese text shown in the figure is part of the original
experimental stimulus presented to Chinese—speaking participants
and was retained to preserve the authenticity of the stimulus.
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Fig. 3. Example comparison of experimental stimulus scenes
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Table 1. Demographic characteristics of the sample
) Frequency Percentage
Variable Category () (%)
Male 142 47.3
Gender
Female 158 52.7
Under 20 59 19.7
20-29 86 28.7
Age 30-39 91 30.3
40-49 31 10.3
50 or older 33 11
Middle school or 35 1.7
below
High school 43 14.3
Education level | Bachelor’s degree 112 37.3
Master’s degree 57 19
Doctoral degree 53 17.7
or above
Frequency of 0-3 times 53 17.7
Watching 3-5 times 62 20.7
Science 5-7 times 60 20
Information
Videos 7-9 times 57 19
(per Month) 10 or more times 68 22.7
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Table 2. Equivalence test of prior knowledge and understanding ease between the high- and low-information-design groups

. High—Information—Design Low-Information—Design
VeEmelse Group M+SD Group M£SD L el P
Prior Knowledge of the Immune 2.853+0.937 2.960+1.016 -.945 298 1345
System
Ease of Understanding
Immune—System—ReIated 3.073+£0.984 3.040+1 055 .283 298 777
Information
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Table 3. Reliability and Validity Test Results
Test Item Variable / Indicator Result
Information Structure Cronbach’s a .834
Visual Presentation Cronbach’s a .820
Reliability Information Clarity Cronbach’s a .825
User Understanding Cronbach’s a .803
User Trust Cronbach’s a .736
Overall Scale Cronbach’s a .895
KMO .896
Bartlett's x? 2330.672
Validity a 199
p <.001
Number of Extracted Factors 5
Cumulative Variance Explained 64.09%
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Table 4. Manipulation check results

. HID LID
Variable iU Graup t df p
3.593+. | 2.998+.
IS 900 891 5.754 298 <.001
3.492+. | 3.103%.
VP 910 965 3.587 298 <.001
3.487+. | 2.972%+
IC 880 045 4.886 298 <.001
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Table 5. Descriptive statistics and correlation analysis results
Variable M SD 1 2 3 4 5
Information Structure 3.296 .942 1
Visual Presentation 3.298 .956 462" 1
Information Clarity 3.229 947 4637 381" 1
User Understanding 3.300 .894 456" 4047 356" 1
User Trust 3.443 770 433" .380"" 394" 364" 1
Note. "p < .05, ""p < .01, ""p < .001.
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Table 6. Differences in user responses under high- and N ET} AZoE AR T, A7 58, AR WA
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Table 7. Regression analysis results of path relationships
Dependent Variable | Independent Variable B SE B t P VIF
Constant 1.299 199 6.520 <.001
) IS 277 .057 .292 4.887 <.001 1.448
User Understanding
VP .202 .054 216 3.766 <.001 1.332
IC 131 .054 .138 2.415 .016 1.333
Constant 2.408 159 15.169 <.001
User Trust
User Understanding 313 .046 .364 6.751 <.001 1
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Table 8. Mediation effect test results of user understanding

Path B / Effect | SE / Boot SE t p 95% Cl
Information Design — User Trust (Total Effect) .523 .051 10.220 <.001
Information Design — User Understanding .613 .059 10.319 <.001
Information Design — User Trust (Direct Effect) .450 .059 7.601 <.001 [.333, .566]
User Understanding — User Trust 120 .050 2.423 .016
Information Design — User Understanding — User Trust (Indirect Effect) .074 .033 [.013, .138]
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