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The problem we are trying to solve
Grids, tables or matrixes are probably the most challenging type of
questions to show on different devices

Over the years, different options have been tested, although no firm
conclusion have been made in the literature

“We lack systematic research where potentially negative effect
(e.g. lower data quality) of tables [...] would be compared with
actual disadvantages (e.g. increased time and length) of a

series of single radio button questions”
Callegaro, Lozar Manfreda & Vehovar, 2015, p.82
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6 Ways To Show Grids

on Smartphones




As is

Stern, Sterrett,
& Bilgen, 2016

Google ™

AT&T 4G 4:37 PM

& connectcai.norc.or

A Healthy lllinois Survey

Had to bring an X-ray, MRI, or other type of test
o

result with you to the appoi

Had o wait for test results longer than you thought
reasonable?

Had to redo a test or procedure because the earlier
test results were not available?

Had to provide your medical history again because
your chart could not be found?

Had to tell a health care provider about your
medical history because they had not gotten your
records from another health care provider?

Received a paper or electronic copy of your medical
record from any of your health care providers?

Were given online access to any part of your medicall

record by any of your health care providers?

Progress Jas%

Conrapsmarmeen )

pv.ktrmr.com/

Wenz,
2017
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Stacking or banking

Thomas, Barlas,
Graham, & Subias,

Google ™

2015

How important are the following
in deciding what beverage to
DRINK BETWEEN MEALS?

Select one answer from each row
in the grid

It is low in calories

Not Extremely

important Important important

It is refreshing

Not Extremely

important Important important

It is a good value for the money

Not Extremely

important Important important

Registry

O Log out

Q30. Have you ever been told by a doctor
or other health professional that you had
any of the nditions? Note: Cancer is

covered later in this survey.

Hypertension, or high blood pressure

Yes

High cholesterol

Yes

Angina, or angina pectoris

Yes

Richards, Powell,
Murphy, Nguyen &
Yu, 2016
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ess00 Verizon LTE 6:28 PM

- est2.isr.umich.e

Help

Sustainability Culture Indicators Program (SCIP)

How much do you know about the following?

Bus, AAATA/"The Ride" {Ann Arbor Area
Transportation Authority schedules, routes,
etc.)

Alot

A fair amount

Alittle

Not much/ nothing

Bus, U-M

Single questions with scrolling

©e000 Verizon LTE 6:33 PM

Alittle

Not much/ nothing

Bus, U-M

A lot

A fair amount

A little

Not much/ nothing

Biking in Ann Arbor (bike lanes, rules of the
road, etc.)

Alot

A fair amount

A little

When you think about your online
experience compared with offline
experiences, would you say...

McGeeney,
2015
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Two columns — responses on right (GFK)

How important are the following in deciding what beverage to DRINK BETWEEN MEALS?

Select one answer from the right column for each option on the left column

answered: O of 7 items c

It is low in calories

It is refreshing

It is a good value for the money

It gives you quick energy Important
It has a great taste Extremely important

It is easy to drink on the go

It has a unique combination of ingredients

Go gle K Thomas, Barlas, Graham, & Subias, 2015
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Focal element or progressive (GFK)

How important are the following in deciding what beverage to DRINK BETWEEN MEALS?

Please click on the orange arrow to move up or down the list

Item 1 of 7 (0 completed)

It is low in calories

b)
z

Not important

Important Extremely important

It is refreshing
It is a good value for the money
It gives you quick energy
It has a great taste
It is easy to drink on the go

It has a unigue combination of ingredients

Go gle B Thomas, Barlas, Graham, & Subias, 2015
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Accordion or collapsible/unfolding grid (GFK)

Q Mail eeco0 = 9:32 AM 3 -

<

qcsurveys.gfksay.com

The GFK accordion
opens the next available
item automatically
(auto advance)

How important are the following to have a happy
life?

for each

Select one answer

Traveling to other countries
Fairly important

N Having meaningful work to do for pay
Slightly important

~ Having a smartphone

Not important

Slightly important

Somewhat important
Fairly important
Very important

Extremely important

» Having a big house

» Having a best friend

» Having a large screen TV

» Going to religious services

Buttermore, Balas &
Thomas, 2017
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Ipsos

Experiment #1




Our design & content — United States, Germany, and Brazil

\ ¢

\ ¢

TEST CELLS Conducted via online omnibus between
15th-20th April 2016

CELL A = Progressive Grids
CELL B = Responsive Grids
CELL C = Collapsible Grids

Content: Survey about satisfaction with smartphone apps

Google ™
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Device

The majority still complete on a laptop/desktop and Brazil is the highest in smartphone
completion. Switching is minimal.

The remainder of results from this test are filtered to Desktop completes only.

Final Device BR DE us Device Switched Incidence

Laptop/PC 79% 87% 84% BR 0% 1
Smartphone 19% 5% 9% DE 0.8% 17
Tablet 2% 8% 7% us 0.5% 10

No quotas were applied by device for this test.

Google ™
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/ou feel about each of the following internet brands?

Visual Design: Desktop e —

Very negative

Very positive  Don't know

positiv
YouTube

You[TD

Amazon
amazon
How do you feel about each of the following intemet brands?

Select one response for each internet brand
v

VYI:::(OO!
o Responsive grid

K

Google

Google

facebook

. 5 Neutral - not positiveor A
Very negative Somewnat negative ol Somewhat positive Very positive
negativ

Previous

Ipsos

How do you feel about each of the following internet brands?
Select one response for each inter

Progressive grid

(with auto-advance)

Don'tknow

Collapsible grid

13
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Quality indicator: % of item nonresponse prompts

Favorability (Likert scale)

Collapsible grids are
significantly more likely

to have errors than both other
Test Cells in all markets.

No errors were seen
at all for Progressive and
Responsive grids.

Go g|€ e ()] Significantly different at 95% confidence (Test Cell vs Control). Red is lower, green is higher 14

Cell A Cell B CellC
Progressive Grid Responsive Grid Collapsible Grid
No errors 100% 100% 96%
1 error 3%

2 errors or more

No errors

Cell A

Progressive Grid

100%

CellB
Responsive Grid

100%

1%

CellC
Collapsible Grid

88%

1 error

10%

2 errors or more

No errors

Cell A

Progressive Grid

100%

CellB
Responsive Grid

100%

2%
CellC
Collapsible Grid

90%

1 error

6%

2 errors or more

4%

\.

J
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Quality indicator: % of item nonresponse prompts

Google Mission (Discrete Analog)

Collapsible grids again are most
likely to have errors.

While Responsive grids have
more errors than Progessive
grids, Progressive grids with
auto-advance are designed to be
error free.

us Cell A Cell B CellC
Progressive Grid Responsive Grid Collapsible Grid
No errors 100% 98% 95%
1 error 2% 4%

2 errors or more
DE

Cell A
Progressive Grid

Cell B
Responsive Grid

1%

CellC
Collapsible Grid

No errors 100% 96% m
1 error 4% 4%
2 errors or more 1%
BR Cell A CellB CellC
Progressive Grid Responsive Grid Collapsible Grid
No errors 100% 95% IWI
1 error 4% 5%

2 errors or more

1%

4%

Go g|€ e ()] Significantly different at 95% confidence (Test Cell vs Control). Red is lower, green is

higher
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Survey length: Time To Complete

Responsive Grids are consistently the fastest Test cell.

Cell A CellB CellC
Progressive Grid Responsive Grid Collapsible Grid
Favorability (per brand) 30s 23s 34s
Google Mission 46s 35s 50s
Cell A CellB CellC
Progressive Grid Responsive Grid Collapsible Grid
Favorability (per brand) 31s 23s 37s
Google Mission 45s 36s 52s

Cell A CellB CellC

Progressive Grid Responsive Grid Collapsible Grid
Favorability (per brand) 41s 29s 43s
Google Mission 51s 49s 65s
\ J

Google B
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0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Quality indicator: Straightlining in the Prequel Study
Probability of Straightlining — PC/Tablet Platform models with age and gender
controls; plus education in the US and Germany

United States

ab

+ 0.23b¢
+ 0.18aC

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

abegtatistically significant difference at 95% confidence level
Google B el
Base: Total Completes, US n= 1,756, Brazil n=1,600, Germany n=2,996

0.00

Brazil

0.40

0.35
0.30
0.25
0.20
+ 0.143C 015

0.10

0.05

0.00

from logit models including demographic controls based on 5,000 bootstraps.

Germany

+ 0.162P

+ 0.10Pc
+ 0.06 2°

17




Collapsible grid (Ipsos) vs. accordion grid (GFK)

The difference between the Ipsos collapsible grid and the GFK accordion grid was that the
Ipsos grid did not automatically open the next item (auto advance).

This reason helps explain the high amount of nonresponse prompts in our study.

Google ™

18
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Ipsos

Experiment #2




Our design & content — United States and Japan

‘ 3600
1800
smartphone
600 600 600 600
No grids Progressive Responsive No grids

Content: Survey about satisfaction with smartphone apps

Respondents opted-in to the survey and were recruited through online panels

Google ™

1800 '

PC/Tablet
600 600
Progressive Responsive

20
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Visual Design for

our Experiment




Sl thinking aboot wsing FRODUCT on a smardp

Cusiity of search results

©, how satshed are you -

000 Verizon & 5:50 PM

Still thinking about using PRODUCT on a
smartphone, how satisfied are you with its...

Visual appeal

22
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Progressive grids

Winssal mygseal

Bhill thankoneg shout wang PROMICT or @ SIESATEHanE, Pow setmfled &e pou with 1z

ey

Google ™

o

©0 Verizon

still thinking about using PRODUCT on a

smartphone, how satisfied are you with its...

Features and capabilities

23
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Responsive grids

Sl thnbarg atoct ueng ¥

2T oo @ pmariphene, has aviicled sie yoo with s

Still thinking about using PRODUCT on a
smartphone, how satisfied are you with its...

Visual appeal

24
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Impact on

Data Quality




Quality indicator: Straightlining
Probability of Satisfaction Straightlining — PC/Tablet Platform

United States

0.60 0.60
0.50 0.50
042 a
0.40 0.40
0.36
0.30 030 @ 0.30
0.20 0.20
0.10 0.10
0.00 0.00
No Grid - Progressive Grid

Google ™

aStatistically significant difference at 95% confidence level

Pre ilities and distributions si from logit models including demographic controls based on 5,000 bootstraps.
Base: Total Completes, US weighted analysis N= 1994 Japan unweighted analysis N=2,261

Counts represent the total respondents whose 1% product evalt d had 5 ions for

Japan

0.41

0.41

0.42

. Responsive Grid

26
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Quality indicator: Straightlining

Probability of Satisfaction Straightlining - Smartphone Platform

0.60
0.50
0.40
0.30

0.20

0.00

Google

United States

0.60

0.42

0.39

0.40

0.50

0.40

0.30

0.20

0.10

No Grid

0.00

- Progressive Grid

Probabilities and distributions simulated from logit models including demographic controls based on 5000 bootstraps.

Base: Total Completes, US weighted analysis N= 1994 Japan unweighted analysis N=2261

Counts represent the total respondents whose 1st product evaluated had 5 questions for consistency.

Japan

0.35

0.24

0.32

. Responsive Grid

27
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Quality indicator: % of item nonresponse prompts

Single questions per screens (no grids) had more item nonresponse prompts regardless of
device

United States Japan
1.09%
0.74%
0.62% 0.65%
: 0.53%
0.34%
0.20% 0.24%
0.03% 0.07% M 0.04%
Total Prompts: Smartphone Total Prompts: PC/Tablet Total Prompts: Smartphone Total Prompts: PC/Tablet
No Grids mProgressive MResponsive " No Grids mProgressive mResponsive

Base: Total Completes, N=600 per cell/condition

Go g Ie @ % of error prompts experienced out of the total number of opportunities for error (number of stubs displayed) 28
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Quality indicator: Breakoff by grid condition — United States (%)

100 . s N Grid - PC

====Ng Grid - Smartphone
— R esponsive - PC
===:Responsive - Smartphone
— Progressive - PC
===:Progressive - Smartphone

90% | }
85% | I g — Progressive
N *. | grids highest
LS T=~~ll | breakoff
80% | S it o B TR
-\\ ------- h""'“-- T
Progressive 5 T e
75% | grids highest e e mm—eaa S
breakoff T ———
\\-
2 O o oL e Kb e e i 1 R | 7 Sl I 3 el R 0 B Cn ol T
Screen Start Start Start Start
Loop 1 Loop 2 Loop 3 Loop 4

GOQ'C E 29
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Quality indicator: Breakoff by grid condition — Japan (%)

100% |
Responsive
95% grids lowest
breakoff
90% | — T ===
__:1‘-—-...“...__
85% | ! _ e -
80% | : _ i
No Grid - FC
=== No Grid - Smariphone
75% | i Responsive - PC
=== Responsive - Smartphone
— Progressive - PC
20% Lo e e, === Progressive - Smartphone
Screen Start Start Start Start
Loop 1 Loop 2 Loop 3 Loop 4

GOQ'C E 30


http://ppt/slides/slide30.xml
http://ppt/slides/slide30.xml

Median survey length

In both markets, PC/Tablet respondents were faster than their smartphone counterparts

The progressive grids required more time to complete for smartphones in the U.S.

United States

T 1748 8 18:06 16.48

E 14:54
o

3

=3

£

E I

Smartphone PC/Tablet

= MNo Grids m Progressive ™ Responsive

Smartphone X2 (2): 12.83** "

PC/Tablet X% (2): 20.06%* °

GO gle @ ** p<.01, * p<.05, + p<.10

Base: Total Completes, N=600 per cell/condition

Minutes: Seconds

Japan

15:48
1436 15:06 13:54

I I : I i

Smartphone PC/Tablet
“ No Grids ™ Progressive #®Responsive

Smartphone X2 (2): 3.31°

PC/Tablet X2 (2): 7.55% °

31
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Cronbach Alpha

Differences were negligible ...

United States Japan
1.00 e
95 95 _
- n -
= ™ |
.90 ! - .90 - T =
- - . .
[ 1 1
85 < 1 85
80 80
75 75
Smartphone PC/Tablet Smartphone PC/Tablet
70 70
No Grid - Progressive Grid . Responsive Grid

Google ™
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Correlations with Overall Satisfaction — United States

No clear pattern | |
Features Speed
.70 T n .70 ~ T
]
i n | |
.50 n .50 - )
o Smartphone PC/Tablet » Smartphone PC/Tablet
90 | ke | > |
Ease of Use Visual Appeal Search Quality
.70 | .70 .70
[ | T -
< T T . -
T [ |
N n n 1 a
.50 1 .50 ] .50 4
w© Smartphone PC/Tablet - Smartphone PC/Tablet » Smartphone PC/Tablet
gle @ No Grid - Progressive Grid . Responsive Grid

Go

33
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Correlations with Overall Satisfaction — Japan

No clear pattern

.90

Features

.90

Go

gle I8

T n [ ]
.70 N - .70 T
- T [ |
n |
.50 .50 =
. Smartphone PC/Tablet . Smartphone PC/Tablet
.90 ! .90 ! 90 I
Ease of Use . Visual Appeal Search Quality
[ | N
70 | - | .70 - = .70 |
| n =
1 1 n | ] " -
.50 .50 ] . .50 .
- Smartphone PC/Tablet w0 Smartphone PC/Tablet - Smartphone PC/Tablet
No Grid - Progressive Grid . Responsive Grid

34
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Conclusions




Conclusions

v

v

The no grid condition (one question per screen) resulted in the lowest
breakoff-rate in U.S. and not necessarily the longest completion time

Progressive grids consistently produced the highest amount of
breakoffs across platforms and countries

Progressive grids had the lowest amount of straightlining but only in
the US — PC/Tablet condition

Responsive grids are the fastest to complete on PC and Tablets and
had the lowest breakoff-rate in Japan

The relationship across variables is not affected systematically by the
presentation of the grid

Google ™ 36
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Future Research

Redo some analyses:
* median time

* breakoff rates
* relationship among
variables

Google B

with multivariate models to fully
explore patterns of data and control
for demographics, attrition, and
other characteristics related to
using smartphones

Set up a research agenda on grids
based on theory and usability
principles

37
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How many rows or columns in a grid?

SurveyMonkey experiment (Grady & Liu, 2017)

Manipulated grids:
Rows: 5, 10, 20
Columns: 3,5and 7

Outcome:
Lowest breakoff rate and highest subjective satisfaction: 5 rows

No statistically significant differences among the number of columns

Google ™

38
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Google Brand Studio

thank

you!

Mario Callegaro Ph.D.

Senior Survey Research Scientist

callegaro@google.com




Appendix



Smartphone view Experiment #1

Collapsible grid SA based
Which of the following statements, do you feel best represents the devices below..?
Select One
| v Smartphone (has interet or apps).
1s enteraining

P—— Cross-device grid responsive

Is rustworhy Which of the following statements, do you
Makes me responsivie feel best represents the devices below...?
Makes me ook arogant Select One

Knows e beter than anyone
Has 8 posiive impact on my e everyday
Cores sboutth amivonment Netbot

Is entertaining

> Portable games (e.g., Nintendo Wii) Is innovative

> Computer

Is trustworthy

Makes me responsible

Makes me look arrogant

Cross-device grid progress ve SA with auto-acvance Knows me better than anyone

Whicn of tne following statements, do you feel best represents the dev ce below...?
Select One Has a positive impact on my life everyday

Smartphane (has interne: or apps) ﬂ

Makes me Makes melook  Knows me betzer
responsible arrogent than anyone

Cares about the environment

Has a positive
BSAPOSINE  Ceres anout the

impact on my life
environment

sentertaining  Isinnovative s trustworthy
everyday
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No Grids: single item per screen - JP

SR, A= 74 TOenoDUCTOEE RSO T A R

PRRERS S IFEERE

Go .gle oo

> Verizon =

BlEiiE. AX—hJ4 > TOPRODUCTD{E
RlonTBEALEZ W,

RRERONES

43
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Progressive Grids - JP

SR, A=A - TOPRIDUCTO R DT B L a0

s B

> Verizon =

Bl&EfHRE. AX—bTJ4 > TOPRODUCTD
BERCONWTBEIEE .

44
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Responsive grids - JP

« A= 2R -TmE RO UC TR

LT ERR AL

#0000 Verizon = 5:50 PM

Bl=Hi=. A¥—bkJ4 > TOPRODUCTD{E
AN TBEALEZ L.

RrBEotgiFsE

RERRONES

FRICHETHE

THd
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Quality indicator: Breakoff by grid condition — US (%)

100%

95%

90%

85%

80%

75%

70%

==No Grid - Total
= R esponsive - Tofal
K“— = Progressive - Total
[ _— -————-._._.“-_.-
e ““n
[ ] Indicates 2 OEs
Screen Start Start Start Start
Loop 1 Loop 2 Loop 3 Loop 4

Google ™

46
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Quality indicator: Breakoff by grid condition — Japan (%)

100% i
' ——No Grid - Total
=R esponsive - Total
95% | X_—“— = Progressive - Total
90% | R ~——
By
a85% | —
80% |
75% |
[) Indicates 2 OEs
i e o o e T e L T s e
Screen Start Start Start Start
Loop 1 Loop 2 Loop 3 Loop 4

Google [ ) 47
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Comparison of Focal Element vs. Progressive gri

How important are the following in deciding what beverage to DRINK BETWEEN MEALS?

still thinking about using PRODUCT on a smartphone, how satisfied are you with is...

Speed
Item 1 of 7 (0 completed)

Itis low in calories D

Not important Important Extremely important

It is refreshing
It is a good value for the money
It gives you quick energy
It has a great taste
It is easy to drink on the go

It has a unique combination of ingredients

Thomas, Barlas, Graham,
& Subias, 2015

Google ™ 48
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Initial exposure - US, no grid

Click to refresh

Click to hide || Click to show

Please indicate how often, if ever, you use a smartphone (e.g., iPhone, Samsung, Motorola).

Please indicate how often, if ever, you use a
computer (desktop, laptop, notebook,
nethook).

More than o

About on

amonth

amonth or less

Please indicate how often, if ever, you use a
tablet (e.g., iPad, Samsung Galaxy Tab, Kindle

49
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Initial exposure — US, progressive grid

Click to refresh || Click to hide || Click to show

Please indicate how often, if ever, you use the following.

Computer (desktop, laptop, notebook, netbook)

Please indicate how often, if ever, you use the
following.

Computer (desktop, laptop,
notebook, netbook)

50
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Initial exposure — US, responsive table

Click to refresh | | Click to hide || Click to show

Please indicate how often, if ever, you use the following.

About once a
Morethan  Aboutoncea Afewtimesa Aboutoncea Afewtimesa month orless
once a day day week week month 1 Never

Computer (desktop, laptop, notebook,
nethook)

Smartphone (e.q., iPhone, Samsung,
Motorola)

Tablet (e.g., iPad, Samsung Galaxy Tab,
Kindle Fire)

Please indicate how often, if ever, you use the
following.

Computer (desktop, laptop, notebook, netbook)

oncea

A few times

Smartphone (e.g., iPhone, Samsung, Motorola)

More than once a day
Aboutonce a

Afew times

About once a week
Afew times amonth

About once a month o

51
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Impact of Grids

First Difference Calculations for Demographic Groups

US Analysis Japan Analysis

-0.019 -0.061 0.023
0.058* 0.012 0.102
-0.025 -0.069 0.017

0.046* 0.000 0.092
0.057* 0.009 0.105

0.056 -0.017 0.126
-0.049 -0.118 0.024
-0.051* -0.098 -0.005

Probabilities and distributions simulated from logit models including demographic controls based on 5000 bootstraps.

Google @ Base: Total Completes, US weighted analysis N= 1994 Japan unweighted analysis N=2261 52

Counts represent the total respondents whose 1st product evaluated had 5 questions for consistency.


http://ppt/slides/slide30.xml
http://ppt/slides/slide30.xml

Models Used for Calculations

Logit Models Used to Simulate Probabilities and Distributions

US Analysis Japan Analysis
~ Variable  Coefficient ~ Variable  Coefficient
Smartphone -0.013 Smartphone -0.263+
Gridl -0.543** Gridl -0.013
Grid2 -0.249 Grid2 0.041
Phone*Gridl 0.435+ Phone*Gridl | -0.014
Phone*Grid2 0.171 Phone*Grid2 | -0.156
Female 0.189* Female -0.079
Age 0.008* Age 0.009*
Black 0.229 College Grad -0.106
Hispanic -0.209 Constant -0.732**
College Grad | -0.218* LR X2 (8):32.03%* °
Constant -0.651**

Wald X2 (10): 31.60%* *
**p<.01, * p<.05, + p<.10

Go gle @ Base: Total Completes, US weighted analysis N= 1994 Japan unweighted analysis N=2261 53

Counts represent the total respondents whose 1st product evaluated had 5 questions for consistency.
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Grids in general: summary of the survey research literature

“The major advantage of matrix questions is the efficient use of space
[...] these types of questions are relative difficult for respondents since
so much text is presented on a single screen” (Toepoel, 2016, p. 148)

“We lack systematic research where potentially negative effect (e.qg.
lower data quality) of tables [...] would be compared with actual
disadvantages (e.g. increased time and length) of a series of single radio
button questions” (callegaro, Lozar Manfreda & Vehovar, 2015, p.82)

“Minimize the use of matrices, and when they cannot be avoided,
minimize their complexity” (piliman, Smyth & Christian, 2014, p. 368)

Google ™
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Our experiment

Sample description and time
of data collection and countries

\ ¢

United States Field s/17 - 8/30/16

Total sample size: 3,600 per country
* 600 per cell per country
* 600 x 2 = 1,200 per grid condition per
country
* 600 x 3 = 1,800 per platform condition per
country
Randomly assign respondents to one of the
three grid conditions

Google ™

\ {

Japan Field s/26-9/7/16

Total sample size: 3,600 per country
* 600 per cell per country
» 600 x 2 = 1,200 per grid condition per
country
* 600 x 3 = 1,800 per platform condition per
country
Randomly assign respondents to one of the
three grid conditions
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