Explorable Explainable Al: Improving Al Understanding for
Community Health Workers in India
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AWWs and helped them develop a more nuanced understand-

ingof A s r su Ss sw x ¥ s m
R XS W Ng s x »x » W S WX S
sSSP s\ R W x » S
»r nS » »x s s mam S S S
s A »r »w nS ws up 8 8
o ugwL W rom R oW g w »
x wpr x wr gW SWMgw BMr W
s L) s s » » RROR X AR R
s » b nS 1 » MR WM TS W
ne S » s fim wgs S wss » X owr S
nop oW » w 8 S » gv m oW
x ®S X Sp Sswu SuS r r mwmg W AR
g ®EMN S X WNWNS » oW FrsT » g X
s r ™ s x mrow WS » S XS p
. »naow firs sw s W x
i S » W S WP » S ne x
r s » WS xS
eT r ug au o s s«x S W Ng 8
CE) S gm pr »r wp x »
S ne »x » R RS W Wpr weor
S ™ wg ¥ S ng & » XoORR Rw
X mpx »on »
° URN] » s wu »r »m wms wm ffrs
wapx we s W wg » s W owr S
» » S »Wx S » »

S S5 Ws r W g

2 Related Work

® SS » oW oz wroox S wss wg »
I ] S s prRAx P oW » R WS
mrg®m zZ ®P® W ¥ x X S mrar m
i room ®oowrsw »S WWg wrrs «r
» Xoom ®r O ®m WS W Supp r Ng  mwd
» roxs( ) m ™ ow S w mg wr r w
wrr ® s XS ® ®W wNg » w » wus s

2.1 Al and Community Health Workers

ng W roxs( S) X mEPIr mpPr rRmow
XX mogr » mawmSr s( S
s flgs g rwma ®m pr gr m SKpp xS
» PR m S e Ow TR R Ter W
S x sp WS SR W W rwg rRSRUT W
S ws ppr ng ® W X RS rRgSUPP W R X RNy
R R W Ng RN Z WS WM Ng gWg B KWW
wws wg (1 ] g s e X »
8 R WS rox »ox S®P®™ s pps
»ow s x s xowp W
S Wmrwa mwms x S®W X wp WS W we r [ ]
sp wmuwwar wswwm mz w ffrs Ss Srugse by
S g MNgw r oW OB X o x "
PRS WS S um W g P mums| 1T s X
» mS X S we s W wg IR
mRw s ®s X WSS ms x e »
» Sk S qu W S » ng S



Explorable Explainable Al: Improving Al Understanding for Community Health Workers in India CHI ’24, May 11-16, 2024, Hawaii

»ror o m by ) NSKX g F Wg ner ®m S X Sp WS us ng Ssu S*¥ X WX WS
us T m s ws x o swr wg ssu S Pre WM ous W W w w[ 4] Trwug wrrs x
M OWOXS P WA SWK S S xS W ogr rs s s X i JRCICT w rowr
S Ss SS rom rs T S x oprmar » we xS m ng ¥ mS S ws w ¥s 1S su
S ®wg WS X s rs w IR Ne » s S ™ rwes » xsp S S rm m X xS m
ng ® moxs ( ) rgmr m xor G S fi ww ® ws s m
® W XS g S SSSSWmS ropr ws x ¥ G v ]
P S rgs xS wrrmopr o sS S W WP s T pr r = LI ) WS B waNaww
A TSI S ) » ms [ 1] nRX oW x S r Sr us mewr m x x e
m ow ffr nE S Pr W™ W MRS K fi w» X WS s S x PR T WS XS W W
wrse pPpr Pws x s mr T ms x ff s rs S s s wms wg
s Pr s m s s wr fFrwmm »” » er [4] fim x s “a set of competencies that
ms w Ss wp r r T s s enables individuals to critically evaluate Al technologies; communi-
»ow er W nE P » Poshan Tracker = cate and collaborate effectively with AL and use Al as a tool online,
MXSKM WF W S W reussr  wmg PP » Ek at home, and in the workplace” T s & x
Sang » » ®ox SHp X S xS Sahyog wmp mow us  wpn » S S prraus
»OR oW I ) » Bal Pitara [1 1] " » fim P » r ( P gr W
G » s gz n ffrs x ss T8 ®owWe xS m OIS N} ®m s wpw )M SS ¥
X » S mm us » g S x x T W rXSem xs r s ¥ sgm WS ¥
supp x S B m gox ) rs r xs S gm NS W W wg » N s W P W »
1 s s W m »” ns  wapr ®orm W Lo S N A i 23 s s ff s ®mr s
ssmam  wm[41 ] prx g S W owmpr by [4] » sppr » S x  wawa W »Ss
s rfl s wm opr w [ 1] w P rmg W ¥ wR R N X ppr s x g
R 8 Z W s [ ] » ssss s msupp w s us M W Swg x x s
ss ms[4 ] » s S P S S sw s r & W us xs »
» s S mr s wr mST M S mgs T r om
s m s\ m wwkr[4 w ow WX Swg s 2.2 Human-Centered Explainable Al
»ogs 5®m s r m qujpw wo W x xS s i s W neaus m
s regs m prsee S oxoger s 5 ™ m S MSWL X WW rS W wea wows s [11 4 ]
wr Bowm TR uswg m rpwox s X oW s us rs ¥ PR r mg
WA rRgREr W W w11 ] rs s P r  purtps sxrs ¥ r wswg w
M X XS SSSSWARMSK s rs[11'] m r Ss S ww s W W r pr pr ras
L & » s sssu s xos wor[l4] » rsws w m meg( ) grx msTop
L [ 1» & ross[ ]T Tp» m fim  sps P r WS ppu rm s
s sparr PR w s s » s » w LIME[1 '] SHAP[ ] » SAGE[ 1] T s ppr s
prom oM T omg w gess[ 1] X gmr » X gr s row g
¥ g WNgwNM® r Sw S e s x » W » ow s ws » oRw o
wg sp s e » S s ms w rfl s »r ws r sus we rs W opx S x sus
s r I8 e & s msoow » ur » g » WS i) s X X ss
S x » s m st g x romom s [ ] wg wr X gM KX S MSPr W rowm
»rs oW wmg W mr rs 1111 ] » X s uSPr MWW W » W s
x x s s » x mSs R owow s neaus r P x ® o W ws xs [14]
g ® 5 x W ouw mrg ¥ » G w» w T Smgpr » r WS s ws r
» r BT ORRLR W spr [1] * Sp WS r 8 S S S RMSW T W mSsM S
sw rgr wNg ff m Ss s g z » s r [ 14 rs r xs s ug T om
»oTg s pu progr ms s s mx w S 55 WS WK NS rs[4 ] 8 g wg ssus
rs x s guw » s m h S s ® Xowm en X CHR NS <) O ®»® WS
WgSs W rMNg S 5SS WS N W WgPp N WS g » ss xr W » s s ffrs s wrs
®mSS Jprsar » S WX STM Wwr W SW s - spr mm m as 0 gr W om0
mr SS WM™ S rox s m us » pr s WmoOow o ¥ ss s r
» oms[ 1 1 JSusauw rs rooxs r s B KRS X WM WS TS W W X ssu s
ST Mg WR R W X WR XS W g S®m S W SK s g Wm0 [ ] s rsu ¥s r xS gow
wg ¥ s gv ng s S® x r ™ 1P P SZ WP roW PRg WR R W KX
x KoM ® Pprs m s ss ms[ 4 ] i 23 s Y » R m s ®
RPr RR R g e RS »nooRmS ® P s B W » s| 1] ow sm w
g MR R WS W WS r s prom spr [ ]nr w wm W T » ow ( )

us rom n o8 s[ 4 4] romx



CHI ’24, May 11-16, 2024, Hawaii

rwx Pr X ZS WKW RS ¥ NS W s
»ne S wWm XS ® Ng XS s rs
s rwg “interplay of values, interpersonal dynamics, and the
socially situated nature of Al systems” [ ] » s mo []
W r g 8 n rNg Sgm W w o s xS
o wg rwm m sz fis s w ws ng wg »
MX  SSWRp WS W X Mg WNS§ S & W rs oW owmow
g B W L R
s X MRg MW ogr opPpr i 2
XS | MW Wg » W
mEUR S W nosSw G

x S S W™ X owux r o

%)
=t
3
<

"
-
=
=
L]
©

» G S w sp
e W™ wswg x e » pu »[1 ]
s mw » ™S rfl s w oS »
w S S S gm » ® s T s
spr W x n rRNgEe W gr Wg W rs rmg
RS WP RS W " S muswg / n g S s
® S WS NS wrsw mr oW s W rg Ne
X n T Rg » rsp S S ®m ™ s g nwNg
sgm wrs s xS rum S W mg »
» P WX Rg S ® R W S
xoug X s S wrm X SS SS W@
R XS W Ng W s

2.2.1 Al Folk Theories and Mental Models s r s

e w ow Mg US TS WA W WS maw e x
» ws i . w s [44 1] mowm s
x mOPp X M ITm gw »s s r “peo-

ple’s continuously evolving cognitive representations of a system that
incorporate their beliefs regarding the way the system works”[ ]
T s r ffrm rm » pa m s roomr
wr ®n WP  rprsm » g S S W m
» mrs xr sgonrs[ ]G = X »

uS ¥S WM XS W Ng m SS WMIrs r rsus m S

X mg wp S ®m W s T
wr roomopow
[ ] marx ss » o s us
L] » s s wa[44]

» us s s w row

RopwoW S S s W pr ne U S
Xz W © “intuitive, informal theories that in-
dividuals develop to explain the outcomes, effects, or consequences of
technological systems”™[ ] s ma r sa »pr S» mw
SIS § npx

=

ns by X uS xS

oW Ng

X

PRSPL T Pr M S W W
(BCY I s swm o« r s mgm s

X WS M uS IS s ™ C
P MR W noOomou ) G
rox e opr X WS XS x wa r Wogrp S

2.2.2 Explorable Explanations T . ox P W
» sfirs mr w m o1 4pprx ras s [ ] w
» JCUD ) B TR 11 » 1]
Py s ® PR WU SS W su 1 ]sw s
»x PR RS W »
we ®s x » wrgs sgn ffr
s omox »om »

8 8 =
)

3

[ 48

8 »
2

Solano-Kamaiko et al.

aus ®» pPpr w X Pr S m ®orm w1 7]
P row »r PRRS WM MM T W W S

sr  we » P roW

» s ™ R [41 ]T ® o wr g WS s

s r WS W W PS r WS S W S x
» N
wax ™

Xopr W we

=
"
=
>
172]

PRoORS WP
s wn rs W wmgg [ ‘ ]

» » »ox » x g i 2
P ™ WSS s wp S W KWW
e rp s i ) w st

»r PRORS S rMR W x

S mRE W W WgmW mS® S X s »x

»® WS i wx
,

P Ss ss ™ e
MR WP R W

» x »
»ox »
g nox »x
SK S qu W »s W wg g WSS
) ®m wmg[ ] s r rssa s

» R WS raqur p o r ffrx
n ng) » we 1S WM mg
Xs x xS RRWI SNg W rpr wNg » r
USWA W ” gt S 7
sS4z WS W r s wrm o swa [ ]
] » prgrmmnmg[1 ]T s su ss
i PR NS P m rs
noOw e r » sr w en by »
s x SXSS W NgP X PRS N mpr o
x @ S S mWs » XS x X8 s r
®p MNP X P w® WS S ng »
PSS Su WS W PrS r g sa W s [4 ]
» wpe ®xr w[ 1] Trx wyp  TensorFlow Play-
ground [11 ] su »p s
us s x rs ™ oow e

=

»n

»
(s »
"

» [ 1]

s B
w
B
.
=
=

ns oW x

T r o®m o pr »® WS S WS M S
®us xs W s wUpR » r su  Ss#® WS
»os x » xS s ® w w (1) x

x we rs m omg wm ()

» » g » G Sw weoox ® s wur
r® s Xs p ™ pr P RORNS R WRR WX

R Re ngr s

P W WS WK we rs W wg ¥ S mrar W

=
g
=
»
L}
i
=

3 Methodology

firxs prx s ® S g™ ppr us

=
»
»
L]
8
w
=
»

o
a

&
=



Explorable Explainable Al: Improving Al Understanding for Community Health Workers in India

3.1 Probe Design
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(a) Explorable Explanations Feature Information Modal. (b) Explorable Explanations Edit Measurements Section.

Figure 1: (a) The Feature Information Modal is showing the child’s head circumference feature. At the top of the modal, in
large dark blue text is the modal header ("head circumference") followed by a textual overview of the head circumference
feature. The overview text color is primarily gray, with yellow and red colors highlighting different keywords and phrases.
The first paragraph states that the child is three-weeks and four-days-old (displayed in bold-ed gray text) and has a head
circumference measuring 35.1 centimeters (represented in yellow text). The information also states that the head circumference
falls within the moderate range (shown in yellow text). In the second paragraph, the text cautions the user that despite the head
circumference falling within the moderate range, the overall prediction for the child is severely malnourished (indicated by
the red text). To the right of the header and overview text is a diagram illustrating how the head circumference measurement is
taken. The diagram shows a cropped portrait image of the child with a dashed yellow line around the child’s head, indicating
where the head circumference measurement is taken. Below both the textual overview and illustration is a head circumference
measurement chart, which shows the various outcome thresholds as displayed in red, yellow, and green color bands. The
marKker on the graph communicates the same measurement as is in the text (35.1 centimeters) and indicates where the marker
falls in the malnutrition severity level bands (bottom yellow band). (b) The Edit Measurements Section is split into two panels.
On the left hand side is a photo of the child with a red outline and measurement stick that corresponds to the modified height
of the child. On the right side is the Al prediction panel and interactive heuristics. The right panel contains the Al prediction,
confidence slider, textual overview, list of the model features, audio player, and modifiable measurement inputs. The design
displays the overall prediction in a red colored pill-shaped icon, which indicates that the child is severely malnourished. The
text overview lists that the height and upper-arm circumference are in the normal range (indicated by the green text) and
oedema, weight, and head circumference in the severe range (indicated by the red text). At the bottom of the right panel are the
editable input fields for each measurement: age, height, weight, oedema, upper-arm circumference, and head circumference.
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(a) Explorable Explanations Feature Importance Section. (b) Explorable Explanations Comparison Screens.

Figure 2: (a) The Feature Importance Section is part of the Al prediction panel and displays local feature explanations by listing
the model features under two explicit categories: “positive” and “negative”. Under each category are the corresponding feature
names as described in 1b along with their distances from the normal measurement range. For example, the text representing
weight says, “The weight is 1.04 kg less than normal.” (b) The Comparison Screens contain two different children, along with their
prediction outcomes, ages, feature contributions, and model confidence measures. The left panel contains the “Current Child”,
which is three-weeks and four-days-old and is classified as severely malnourished (indicated by the red colored pill-shaped
icon). The feature importance sections list height and upper-arm circumference in the normal range (indicated by the green
text) and oedema, weight, and head circumference in the severe range (indicated by the red text). The right panel contains the
“Similar Child”, which is also categorized as “severely malnourished” and is exactly three-weeks-old. However, the “Similar
Child” only has upper-arm circumference listed in the normal range (indicated by the green text) and has oedema, weight,
head circumference, and height all listed in the severe range (indicated by the red text).
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Step 1: Step 2: Step 3: Step 4: Step 5:
Nutritional — Check AI — Capture AI — Explorable — Capture AI
Assessment (Doll) Prediction Folk Theories Explanations Folk Theories
Figure 3: Research study protocol.
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(b)

Figure 4: (a) A participant evaluating the doll probe in order to make their initial nutritional assessment (Step 1). (b) The
Al prediction screen in the prototype. On the left is a photo of the child (doll) and on the right is a textual overview, the AI
prediction, model confidence, and feature measurements (Step 2) as was described in Figure 1.
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Table 1: Demographic details of study participants (N=30).

Demographic attribute

Participant demographics

Age (  rs) R i) 84 s
Education 8§ s rs 1 mas xs 1
AWW experience ( rs) mam 1w e s
Number of children in their care mm 1 w1 g 4s 1
Children diagnosed malnourished ( s ma » ) mm» m el s 1
Device ownership wr o W™ lswmarp w 1 wapw x
Smartphone ownership ( rs) o m 1 g4 s 1
Need tech assistance 1 s 14
Prior AI knowledge s
Apps frequently used xS T s 4
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now prs w moos ffmm ox nes w an auxiliary nurse midwife) can just look at a baby
) . . . .
ng nsm» pr o mws rs ss and tell, it’s also predicting by looking at the baby. We,
s m s gns 5§ wmox m LS however, only say anything after we have measured the
w »osp R u w s ffrw x s baby. I think it’s using the same formula as us.”
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4.1 Impact of Explorable Explanations on
Shaping AlI-Related Folk Theories

4.1.1 AI Works Differently Than AWWs =
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x S X

XSS Ng X

understand how it is doing these classifications. I think it does things

a bit differently from what we generally do” ¥ rsm
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“The Al is not just looking at weight or height in isola-
tion and making a prediction. It is seeing if a couple of
indicators are in the red (contributing towards a mal-
nourished prediction) and then classifying them [the
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child]. It’s not what we do but I think that’s how this

app works.”
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“Tt helped me go back and forth between the weight
and mid-upper arm circumference (MUAC). Since I'd
noticed that the weight was a bit lower than expected
for a 3 week old baby, I could reason why the MUAC
was smaller despite height-weight being in the normal
ranges. The charts were also helpful since I use them
regularly.”

4.1.2 Improved Understanding of the “AI Prediction” T

2
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“..this app is also measuring and giving us the predic-
tion. How can it say anything about the child without
measuring it? It must have gone to various villages
and measured various babies and come up with its own
charts. No one can come up with predictions without
doing any practicals. No one is so intelligent to just look
at something and give correct predictions.”
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“Like I'd said earlier, the Al is not just focusing on one
indicator and giving a result. It’s looking at multiple
things. The first similar child just had abnormal height
according to the Al but the second child has oedema
and is abnormal by weight. So it’s classified as medium.
If there were more indicators in red (a feature that con-
tributes to the malnutrition prediction), it would have
been classified into severely malnourished.”

4.2 Impact of Explorable Explanations on Al
Contestability, Trust, and Confidence
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“This should have at least been in medium malnutri-
tion because there are babies who can be malnourished
despite having normal weight and height. If this child
still has oedema in its feet, then there is some form of
malnutrition. This child is probably anemic.”
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“This Al thing just predicts and does not actually mea-
sure the baby. Although the height and weight [infor-
mational] modals indicate a normal baby, the weight
should have been more than 2.4 kilograms, unlike what
the Al shows, since the child grows rapidly in the first

few weeks.”
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“I'd go with what I see in reality. Pictures lose details
and can’t observe everything we can with our own eyes.
Imagine I have some form of disability in the legs, my
saree will completely hide that in the photograph. So
we need to observe how a child is walking or whether
it’s playing. If the tool is just looking at the photo then
it can’t capture a child’s behavior.”
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“But is it necessary [true] that the app will always be
right? For example, in my experience, the Poshan Cal-
culator app sometimes gives results that do not match
the growth charts or our own assessment on looking at

the baby.”
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4.2.3 Impact on the Understanding of AI Model Confidence
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“Since it’s taking a guess, maybe the percentage tells
us how correct their guess is? But I don’t understand
how one can tell the correctness of one’s guess without
knowing the answer.”
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4.3 Explorable Explanations Are Learning and
Augmentation Tools

4.3.1 Augmenting AWWSs’ Domain Learning S
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“If the app comes with these buttons then they would be
very useful not just to understand the predictions but
also these charts will help us to know the right ranges
for all parts of the body. These charts will help us better
understand the predictions as we get to know the right

ranges.”
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“A lot of AWWs do not know what to do at border mea-
surements. I think this section can tell us where a baby
should be classified if the measurements are on the bor-
der of two categories.”
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“It is possible that I could be wrong in taking measure-
ments. For example, it can happen when a baby is not
laid down correctly on the infantometer or a part of its
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(a) Explorable Explanations Feature Information Modal. (b) Explorable Explanations Edit Measurements Section.

Figure 5: The Hindi versions of (a) the Feature Information Modal and (b) the Edit Measurements Section.

(a) Explorable Explanations Feature Importance Section. (b) Explorable Explanations Comparison Screens.

Figure 6: The Hindi versions of (a) the Feature Importance Section and (b) the Comparison Screens.
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Figure 7: The Hindi version of the Al prediction screen in the prototype.
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