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1. Definitions of Coding Values

In the STAR, we provide definitions for all dimensions in the respec-
tive boxes. Here, we additionally provide definitions or clarifications
for all coding values used to describe the aspects evaluation setup
(Table 1), models and explanations (Table 2), interaction (Table 3)
and results (Table 4).

2. Topic Model Backbone

The topic model backbone used to derive the IHTM of the results
dimensions is shown in Table 5.

3. Coding Results

We provide our coding results in Table 7. For brevity, the annotation
values have been shortened. For all relevant dimensions, the abbrevi-
ations are defined in Table 6. The free text results dimensions have
been omitted due to the space requirements. For impact, age, and
gender, 3encodes that the respective values were reported and have
been coded.

Little squares indicate that a variable was measured , consti-
tuted a condition , or a combination thereof . We use to
encode that a property was motivated but not evaluated.

© 2021 The Author(s)
Computer Graphics Forum © 2021 The Eurographics Association and John
Wiley & Sons Ltd. Published by John Wiley & Sons Ltd.



Sperrle et al. / Evaluations in Human-Centered Machine Learning

Dimension Value(s) Definition
Study Type crowdsourcing Feedback for the system (or more commonly, a smaller system component) is crowdsourced.

pair analytics Participants can be supported by a researcher (typically the study leader) answering ques-
tions, giving hints, helping with technical difficulties, and taking over system interac-
tions [KF14]

lab experiment Systems are evaluated in a controlled lab environment, with defined research questions,
hypotheses, conditions, and between- or within-subjects analysis.

observation study Systems are evaluated by observing how participants, usually experts, interact with them.
Usually more open-ended and exploratory than lab experiments.

Result Processing qualitative Qualitative data (questionaires, study protocols, etc.) was collected and analyzed.
quantitative Quantitative data (e.g., measurements) was collected and analyzed.
both Both qualitative and quantitative data were collected and analyzed.

Learning Phase unguided exploration Before starting the task in the study, participants were given time to freely explore the
system

training Participants were trained to use the system, often by completing a systematic set of tasks
walkthrough Participants were familiarized with the system by watching a demonstration
none Participants were not given any opportunity to learn the system

Time Needed number(s) The time needed by participants, often specified as average study session length.
Domain/Dataset Expertise low Participants have rarely or never worked with the dataset or application domain.

mid Participants have some experience working with the dataset or application domain.
high Participants are experts of the dataset or application domain.
study condition Participants’ expertise was varied as a study condition.

ML/AI Expertise low Participants have rarely or never worked with machine learning or AI.
mid Participants have some experience working with machine learning or AI.
high Participants are experts of machine learning or AI.
study condition Participants’ expertise was varied as a study condition.

Background free comment Any information provided regarding participant background, like the domain of expertise,
job titles, years of experience, etc.

Age number(s) The age range of all participants, or the average age if only one value is reported in the
paper.

Gender free comment Any information reported about participants’ gender, usually as counts of male, female, and
other.

Analysis Task diagnose Diagnosing model issues and errors, typically during training.
refine Improving and refining model performance.
understand Understanding how the model works, or why certain decisions were made.
explore Exploring the model and results, can be related to understanding the model.
hypothesize Generating hypotheses about model behavior, often followed by testing the hypothesis.
use General usage of the system proposed, typically not with a training or refinement intent.
compare Comparing different model behaviours or model alternatives.
justify Justifying or explaining why the model behaves in a certain way.
train Tasks related to training the model

Data Types text Text data
time series Temporal data
geo Geographic data
images Image data
video Video data
multivariate Multivariate data

Table 1: Definitions of values used for evaluation setup dimensions during coding.
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Dimension Value(s) Definition
Quality measured The quality dimension was a dependent variable.

study condition The quality dimension was a controlled variable.
measured condition The quality dimension was controlled variable that was also measured.
motivated The paper was motivated to make an impact on the quality dimension, but no evaluation

was conducted.
N/A The paper did not discuss the quality dimension

Perceived Quality
Transparency (model)
Trustworthiness (model)
Interpretability
Controllability

see Quality Values and definitions for all model dimensions are identical to the quality dimension.

Transparency (explanation)
Trustworthiness (explanation)
Effectiveness
Fidelity

see Quality Values and definitions for all explanation dimensions are identical to theQuality dimension.

Table 2: Definitions of values used for ML/AI models dimensions during coding.

Dimension Value(s) Definition
Direct/Indirect direct The system supports interaction in the form of direct manipulation.

indirect The system supports interaction in the form of indirect manipulation or semantic interaction.
both The system supports both direct and indirect interaction.

Interaction Type free comment Any information reported about how participants interact with the underlying machine
learning model.

Impact free comment Any information reported about how interactions affect the model and other results (e.g.,
perceived model or explanation quality dimensions) from the study.

Time/Phase data selection Users interact with the system during the data selection phase before model training starts.
data preprocessing Users interact with the system during data preprocessing before model training starts.
training Users interact with the system during model training.
post training Users interact with the system during the post training or model refinement phase.

Frequency throughout User input drives the work of the system, and user interaction is required throughout.
on-demand User interaction is not required to drive the analysis process or model adaptation. Users work

with the system without frequently interacting directly with the underlying machine learning
model.

Degree (guidance) orienting
directing
prescribing

All guidance degrees are as defined in [CGM*17]

Knowledge Gap (guidance) data
task
VA method
user
infrastructure

All guidance knowledge gap dimensions are as defined in [CGM*17]

Adaptation (guidance) content The system adapts the provided guidance in terms of content (e.g., based on semantic
similarity after relevance feedback).

context The system adapts in which analysis contexts or situations it provides guidance.
timing The system adapts the timing of the provided guidance (e.g., updating cooldown periods or

inactivity timers).

Table 3: Definitions of values used for interaction dimensions during coding.

Dimension Value(s) Definition
Main HCML Finding free comment Any information provided regarding the main finding concerning HCML
User Interface Feedback free comment Any information provided regarding user feedback for the user interface
Interaction Feedback free comment Any information provided regarding user feedback for the interaction design

Table 4: Definitions of values used for results dimensions during coding.
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Backbone Keywords
#1 quality, observed quality, accurracy
#2 transparency, transparent
#3 trustworthiness, trust, trusted
#4 interpretability, interpretation, interpret
#5 controllability, control, steer
#6 explain, explanation, explainable
#7 filtering, selection, filter, select
#8 debug, debugging,
#9 interpret, interpretation
#10 explore, exploration, investigation, investigate
#11 understand, understanding, comprehend, comprehension
#12 refine, refinement, optimization, optimize, tune, tuning, fine-tune, fine-tuning

Table 5: The backbone topics used to prime the ITHM. Each topic consists only of a few keywords. Each backbone topic is only a suggestion
to the algorithm allowing the encoding of domain knowledge and does not force the inclusion of the topic in the final result.

Dimension Shortcuts
Domain/Dataset Expertise 1 = low, 2 = mid, 3 = high
ML/AI Expertise 1 = low, 2 = mid, 3 = high
Analysis Task D = Diagnose, R = Refine, U = Understand, E = Explore, H = Hypothesize, Use = Use, C = Compare, J = Justify,

T = Train
Data Types Text = Text Data, Geo = Geo, Img = Images, Vid = Video, MVD = Multivariate Data
Study Type P = Pair Analytics, LTO = long term observation study, O = observational study, L = lab experiment, F = field

study, C = crowdsourcing
Result Processing QL = qualitative, QN = quantitative, B = both
Learning Phase U = unguided exploration, T = training, W = walkthrough, N = none
Direct / Indirect D = direct, I = indirect, N/A
Time/Phase DS = data selection, DP = data preprocessing, T = training, PT = post training/refinement
Frequency T = throughout, OD = on demand, N/A
Degree O = orienting, D = directing, P = prescribing, N/A
Knowledge Gap D = Data, T = Task, VA = VA methods, U = user, I = infrastructure
Adaptation C = suggestion content, CX = context, T = timing

Table 6: The abbreviations used in the coding results.

© 2021 The Author(s)
Computer Graphics Forum © 2021 The Eurographics Association and John Wiley & Sons Ltd.



Sperrle et al. / Evaluations in Human-Centered Machine Learning

Table 7: Overview of the coding results.

Evaluation Setup ML/AI Models Interaction
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[HKBE12] 2 12 Use,T Text O B N D PT T

[dSBD*12] 1 D MVD L B N D 3 PT T

[MP13] 3 11 H MVD O QL 2M D T T

[BAL*15] 2
3 20 D,R,C,U Text L B U,W D,I

3
T,PT T

[KPN16] 3 3 5 U, E, D MVD O QL N 4M D PT OD

[SMD*16] 3 Use Vid C QL T D DP T D D C

[SDMT16] 2
3 3 6 E,C, Use MVD L QL U 45 D PT T

[SDMT16] 1
3 3 4 E, C, Use MVD L QL U 45 D PT T

[ARO*17] 3 Use Text O QL N I 3 T T

[DLW*17] 1 1 34 C, Use, R MVD L QN I 3 PT T

[LSL*17] 3 3 2 U,R Img O QL N D PT

[MCZ*17] 3 4 U,E,D Text O QL D PT OD

[RAL*17] 2 24 U MVD L B T 21.41 PT T

[RAL*17] 2 24 U MVD L B T .17 PT T

[BHZ*18] 1 2
3 3 16 Use MVD L QN W D,I

3 DP T O D

[CVL*18] 3 26 Use, R Text C B T D PT T O,D D C

[ESKC18] 5 E,T,C,U,Use Text P QL W 120 D T T VA

[ESS*18] 3 6 R Text P B W 30 I T T

[EKSK18] 3 3 32 U MVD O QL T I PT OD

[KAKC18] 3 3
3 3 U,E,D MVD O QL W 60 D PT OD O D

[KEV*18] 3 3 7 Use,C,J MVD O QL N I 3 T T D D

[LLS*18] 3 1 D Img O QL N PT OD

[LSC*18] 3 3 2 U,D,R Img O QL I PT OD

[LXL*18] 3 9 E,R MVD O B I 3 PT OD

[MLMP18] 2 3
3 3 4 R, C MVD O QL I 3 PT OD D T

[SKB*18] 3 1 J Text P QL N D T T O D, T, VA CX

[WGYS18] 3 3 E,R Img O QL W D,I PT OD

[WSW*18] 3 8 E,U MVD C QL N I PT OD

[CRH*19] 3 12 R,H,D Img L B W 150 D,I T T

[CHH*19] 3 9 E,C,T L QL W 1440 I 3
T,PT T

[CD19] 2
3 3 12 E MVD L B T 25

[CWZ*19] 199 U MVD C QN N 20 I 3 PT OD

[DVH*19] 3 E, R, U, Use MVD O QL T 60 D VA O VA

[ESD*19] 3 R Text P QL N D T O T

[GLC*19] 2
3 3 84 Use Vid L QN W 30 D,I T T P T C

[GLC*19] 2
3 3 14 Use Vid P B W D,I T T P T C

[HOW*19] 3 3 30 U, R MVD L QL W D 3 T T

[HHC*19] 2
3 12 H,U,J,R MVD O QL W 90 D,I

3 PT OD

[JSR*19] 3 2 U,R,E Text O QL N I T,PT OD O T CX

[KAY*19] 1
3 3 40 H,J Vid L B W D,I PT T

[LLL*19] 3 5 E Text L QL W,U D 3 PT OD

[MQB19] 1 2
3 9 U,H MVD L B U,W I PT OD

[PZDD19] 3 16 E Geo L B W ∞ D PT OD

[SSKE19] 3 5 Use Text O QL W 90 D,I
3 T T O T C

[SSBC19] 3 6 E,R,Use Text L QL W 40 D PT OD

[WGSY19] 3 3 U,C,H,E Img O B D,I T,PT OD
Continued on next page
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Table 7 – continued from previous page
Evaluation Setup ML/AI Models Interaction
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[WGZ*19] 3 4 J,U Img O QL D PT OD

[WMJ*19] 2
3 3 13 U,R,C MVD L QN W 40 I T T O

[XXM*19] 3 3 2 E MVD L QL T 90 I 3 PT T

[ZWLC19] 2
3 3 10 U,D,J MVD L B W D PT OD

[LGM*20] 3 6 Use,D MVD O QL N 52 I PT OD D

[BSP20] 1 1
3 3 12 E, U,C, Use MVD O QL T 30 D O D,VA

[BSP20] 3 3
3 1 E, U, C, D, Use MVD O QL W D O D,VA

[CYL*20] 3 3 4 U Img O QL N D,I PT OD O D

[CMQ20] 2 2 3 E MVD L QL W 50 D PT

[DSKE20] 3 2
3 6 E,H MVD O QL U,W 40 D,I T T D D C

[EKC*20] 3 6 R Text P B W 30 D 3 T T P T

[GZL*20] 3 3 4 Use, D, R, E, U MVD O QL U D PT T O D C

[KBJ*20] 3 5 R Img P QL N D T

[KAS*20] 9 Use,U MVD P QL N D T OD

[LPH*20] 3 8 T,J,Use MVD O B T 90 D T T

[MXLM20] 3 4 D MVD L QL W 90 D PT OD

[MXC*20] 3 3 3 R, C Text L QL W D 3 T T

[PNKC20] 3 3 R, U, D MVD O QL U 60 I 3 T OD

[SFB*20] 3 3 180 D, R Text C B N 22.6 D 3 PT T

[SSSE20] 3 9 U, D, R Img P QL W 60 PT

[SLC*20] 1 1
3 3 8 Use MVD L QN W 30 D,I T T

[WBL*20] 3 3 D MVD L QL W 180 D DS,DP T

[XMT*20] 3 4 E,D,Use MVD O QL U 90 D PT

[XCK*20] 2 6 E,U,C Img O QN N I PT OD O D

[YGLR20] 2
3 30 E,C,U MVD C B N 50 D 3

DS, T OD D,O T
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