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Abstract

As the use of generative Al expands, there is a growing need to quantitatively analyze human creative intervention in prompts.
Based on the Dual Pathway Divergent Thinking (DPDT) theory, this study proposes a system to quantify creativity-related
characteristics of generative Al prompts. We operationalized the DPDT concepts of “Flexibility” and “Persistence” as observable
characteristics in prompts, structured them into multiple detailed indicators, and verified the response patterns of these indicators
under controlled prompt conditions. The analysis revealed that the proposed indicators exhibited different response patterns
depending on changes in prompt characteristics, and confirmed that scores related to flexibility and persistence were reflected in
the composite score as intended. Rather than directly measuring human creativity itself, this study proposes a supplementary
technical framework for structuring, quantitatively recording, and analyzing creativity-related characteristics that appear in prompts
during the generative Al creative process.
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Fig. 1. Workflow of DPDT-Based Quantification of Creativity-Related
Prompt Characteristics
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Table 1. Calculation Basis of Flexibility and Persistence Sub-indicators

Path Indicator Calculation Basis Condition for Increase
. . More sentences
Flexibility S Number of sentences in the prompt (with diminishing increments)
Flexibility K Distribution of word frequencies Word frequencies distributed more evenly
Flexibilit c Distribution of sentences over Broader distribution across semantic clusters and
Y semantic clusters increased sentence count
. Occurrence of modifiers More modifiers used
Persistence M (adjectives, adverbs, determiners) (with_diminishing increments)
Persistence D Concentration of word-frequency distribution Frequency concentrated on a smaller number of words
. Concentration of sentences across . .
Persistence F semantic clusters Sentences concentrated in fewer semantic clusters
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Table 2. System Configuration and Settings

Item Configuration
Pretrained Model KoBERT?"!
Clustering Algorithm KMeans

Number of Clusters 80

Score Normalization Percentile-based normalization
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Table 3. Flexibility Comprehensive Tendency Test Results
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Case Number of Flexibility S K C
Sentences Score (Sentence-level) | (Keyword-level) (Cluster-level)
Low Diversity (LOW) 2 25.54 22.12 20.00 34.50
High Diversity (HIGH) 4 50.50 39.35 55.07 57.08
Repetitive Input (MANY_SENT) 8 53.73 63.21 20.00 77.96
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Table 4. Comparison of Repetition Penalty Strategies
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Table 5. Flexibility Sub-dimension Validation Results
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e 1693004 7.930.2 74sle], v whiol] whE A
B A 579 Aol Vé Mo I 2wt RS 94
SRS Felstdd

Lexical 73%"“"1% =
A 1] ellA o3 58S tdstetds o, S A%
= 31272 FYs FAHIL C AE 9A 46.61°04
46.89% & W37} UEhA] 28 ¥HA, K A 327} 20.009]
A 27075 718t ol i Al 224 K A7t
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< HoErn

Semantic A5 ANME T 7F v4 div7t S7eES
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SEAve AL Ak, & A5l AHE Hed 2%
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Dimension Case Score S K C
Sentence Single sentence (Reference) 16.93 11.75 20.00 19.03
(S Variation) 2 repetitions of the same sentence 12.75 22.12 20.00 34.36
6 repetitions of the same sentence 7.93 52.76 20.00 69.89
Lexical Lexical repetition (Reference) 10.88 31.27 20.00 46.61
(K Variation) Lexical diversity 35.08 31.27 27.07 46.89
Semantic No contrast (Reference) 32.63 31.27 20.00 46.61
(C Variation) Weak contrast 34.69 31.27 25.92 46.89
Strong contrast 42.90 31.27 50.34 47.08
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T flee HoFErh
3. XS XE A= Meaning Focus AZdME st F4| T A e
ou] o JF3 YA ME & FAR F4HE 9
A& s T dojuh £8E WHaste A=7t Bo vusdnh 9 FAo dEs ddol A F A E
oz}, Al ofn| W] WellA 54 FAl FFshHA o) O =A veh), E 24 ZAA on) W3 13|
Hd &S FAstel Gete 540l TEZE o9 w2 F R 7o e ke golalgth. gt o] 2 A0
A YA E A4 0w dste ARE A4t A= M AE DA 0.000 4 48.660 % 3 Z71a1d0
o1F Hlsl EdY FAKM), 1A YFED), AV BF mR A%Y B A5 4SS FARY 53H o
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Table 6. Persistence Sub-dimension Validation Results
M D F
Dimension Case Score (Modifier (Density (Meaning
Usage Level) Level) Focus Level)
Modifier Usage No modifiers 21.71 0.00 20.00 45.12
(M Variation) Abundant maodifiers 51.81 90.30 20.00 45.12
Density Consistent topic, lexical diversity 37.93 48.66 20.00 45.12
(D Variation) Repetition of the same word 17.09 0.00 36.24 15.04
Meaning Focus 5 sentences with dispersed topics 15.94 0.00 20.00 27.81
(F Variation) 5 sentences with a single topic 37.21 48.66 20.00 42.98
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Table 7. Creativity-Related Composite Scores by Flexibility-Persistence Combination

Quadrant Type Description Flexibility Persistence Composite Score
HH Diverse idea exploration with strong focus 52.83 52.06 52.45
HL Diverse idea exploration with weak focus 50.57 25.29 37.93
LH Limited idea exploration with strong focus 31.01 34.62 32.81
LL Limited idea exploration with weak focus 25.54 12.87 19.20
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Table 8. Sensitivity Analysis of Flexibility and Persistence Weights

Wprer - Wpeys HH HL LH LL Ranking Rank Change
03:07 52.29 32.87 33.54 16.67 HH > LH > HL > LL HL - LH Reversed
04:06 52.37 35.40 33.18 17.94 HH > HL > LH > LL Unchanged
05:05 52.45 37.93 32.81 19.20 HH > HL > LH > LL Baseline
06:04 52.52 40.46 32.45 20.47 HH > HL > LH > LL Unchanged
07:03 52.60 42.99 32.09 21.74 HH > HL > LH > LL Unchanged
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Table 9. Changes in Indicators Following Prompt Description Expansion
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Test Prompt Characteristics Flexibility Persistence Composite Score
Phase 1 Simple listing of noun phrases 50.50 18.14 34.32
Phase 2 Expansion into complete sentences with added modifiers 59.97 42.69 51.33
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