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Motivation: Solve an Operational Problem
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Solution: Standards and Guidelines based on Evidence

1. Standards for the basic elements
of mobile survey instruments (e.g.,

touch target size). S/ “Reviews
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3. The standards and guidelines are
based on empirical evidence.
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Approach: Systems Engineering
' —S&G Development—

ol ~Mobite Respordent- Workflow
l'\l

1 1 Brainstorm sessions to propose and select topics

Pre-question-stem instructions Dimensiond. The team members draft standard/guideline

Near vision Dimension3: research questions

Cognitive
abilit
Y >

Question stem

The team members discuss the research
questions together

Post-question-stem instructions

The working group refines the research
questions based on the discussion

Responses

Dimension2:

Post-response instructions Index finger The team ratifies the research questions

Team members conduct research to develop
empirical evidence to address the research
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Evidence Gathering: Comparative Outcome

Analysis
Do participants <perform a task> more effectively, more efficiently, with
better satisfaction <using> <this method> than <other method(s)>?
— Literature ) — Behavioral—)
Revi E i I
Guide No 1 Research question: Is Design A better
Importance |2 than B. C .7
Category General L
Topic Screen Orientation Performance measures:
Research Should the survey instrument be Effectiveness, Efficiency, Satisfaction.
questions designed for portrait or landscape Experimental factors: Design A, B, C
display? ' L
Guide Design questionnaires optimized for
portrait orientation. Experimental paradigm: task
Evidence Paper 1 ... description.
Paper 2 ... . . . .
E. : :
Evidence 5 xperimental design: Factorial design

strength

Barticioant 0= 30 individual



The Structure of the Standards and Guidelines

- Standards (3)
* Guidelines (13)

— Screen Design (6)

— General Question
Design (3)
— Question Responses

(4)
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Standards for Basic Design Elements
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Standard 1

Size a touch target at least 6 mm in diameter
or width
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S u p po rtl n q T M Hit R Your neighborhood: Your neighborhood:
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EVIdence. ( )1 = no trust at all © 1 =notrust at all
= 52 participants 100 OF -
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touching a round e
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participants a square
target with its width Target Width (mm) ey I — ——
ranging from 2 mm to
11 mm.
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successfully touching
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Standard 4

Maintain luminance ratio between text and background
being at least 4.5:1

Supporting Evidence: VRSKDR
= Web Content Accessibility NHCS O F

Guidelines (WCAG) 2.0,
published by the World Wide
Web Consortium (W3C),
stipulates that “the visual
presentation of text and
images of text has a contrast
ratio of at least 4.5:1.
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Standard 5
Avoid placing red and green colors next to each other

Supporting Evidence:

= |n the United States, 8.0% of men and Color normal
0.5% of women with Northern European £
ancestry cannot easily distinguish red
from green (red-green color
blindness).

= Not placing red and green colors next to
each other, e.g., red text against green
background, can help make the
information presented on the
smartphone display legible for this user

group.
United States"
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Guidelines for Screen Design
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Guideline 1
Design questionnaires for portrait orientation with no

horizontal scrolling

SUDDOI”[Inq Evidence: g | Bt i (S Mo Sclonce Foundatoh | | =
Most smartphone users hold their VvV :
smartphone upright in portrait view for pesmsemmasasysop IR e
reading and browsing, rather than e ek M s S N
sideways in landscape view (Hoober 2013; rreTa—
Shirazi et al. 2013). 1 Solay

= Respondents show less tendency or
willingness to scroll horizontally, than S
vertically, to read a complete survey i o
question if portion of the question is outside e
of the display screen (Peytchev and Hill T
2010).

=  Unwillingness to scroll horizontally may
United StEQSlTTu inhigherditem nonresponse rate (de
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Guideline 3

Place the logo of Census Bureau at least on the title screen

Supporting Evidence:
Of 46 participants who were shown three survey instrument design — the Census Bureau logo

(A) on every screen, (B) on the title screen only, and (C) no logo but the text of the Census
Bureau on the title screen, 61% of Ps preferred (A), 35% (B), and 4% (C).
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Guideline 7
Place the "Logout” action button on the screen to be visible

Supporting Evidence:

Thirty participants performed a logout task with three different designs — (A) On survey question
screen, (B) Inside main menu (Menu > Save and Logout), (C) Inside sub-menu (Menu > Account >
Save and Logout). Results show that, though Ps succeeded in both (A) and (B), Ps completed the

L] - L] L] ° - -
ask m h faste mean = 4 se n (A) than in (B 0 n addition. 85% @ avor Design
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Guideline 8
Label all action buttons with text of semantic clarity

Supporting Evidence: Do you think any of the information you have already entered will still
be there when you return and log back into the survey later?

= Unlabeled action buttons
have lower likelihood to be
correctly interpreted of their w
actions by users (Leung,

United States Census < United States Census <

Logout

Save and Logout

McGrenere, and Graf, 2011). Which one of § ihelbuly
] . ——  fruit you would bu |¥ ou'hall :
= Users with different cultural buy if you had [RREESNEEREEE yify Instructions
backgrounds may interpret " T
. + 30 + 12
unlabeled action buttons g 2 g 10 5
differently (Kim and Lee 2005). 25 2 I
: < 5 0 1 < 2
* |n-house experimental results. = o = g
= Info not Info is Not sure * Info not Info is Not sure
) saved saved saved saved
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Guideline 9

Label navigation buttons with text of “Previous” and “Next”

Supporting Evidence:

= Two groups of 16 study
participants completed a short
survey of same design except for
navigation buttons, respectively:
(A) Text
(B) Icon
» The Text group was quicker to
initiate forward navigation for the
first time (M=1.53£0.16 vs
M=4.16+£1.17 sec).
= 70% of the 32 participants

preferred the text labeled
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First Trial Response Time
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Icon Text

Sprint 3G 11:26 AM & . BA¥, W

Last week, were you employed for
pay at a job or business?

If you were temporarily absent from
a job or business (on vacation,
temporarily ill, on maternity leave,
etc.), answer "Yes".

Yes

No

Previous Next

United States

Census *

Sprint 3G 11:26 AM G 4% W

Menu ‘

Last week, were you employed for
pay at a job or business?

If you were temporarily absent from
a job or business (on vacation,

temporarily ill, on maternity leave,
etc.), answer "Yes".

Yes

No
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https://M=4.16�1.17
https://M=1.53�0.16

Guideline 11

Need not to include breadcrumb trails in addition to other navigation tools

Supporting Evidence:
= Two groups of 16 study participants
completed a short survey of same design
except for navigation methods,
respectively:
(A) Navigation buttons only
(B) Navigation buttons + Breadcrumb
trail
* 14 participants in Group B did not use
breadcrumb trail.
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On April 1, 2016, was the house
apartment, or mobile home at 100
Nowhere Lane:

Owned by you or someone in this
household with a mortgage or loan?

Owned by you or somecne in this
household free and clear (without a
mortgage or loan)?

Rented?

Occupied without payment of rent?

[] [}

17

United States Census

Home > Household

On April 1, 2016, was the house
apartment, or mobile home at 100
Nowhere Lane:

Owned by you or someone in this
household with a mortgage or loan?

Owned by you or someone in this
household free and clear (without a
mortgage or loan)?

Rented?

Occupied without payment of rent?



Guidelines for General Question Design
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Guideline 12
Use Sans Serif typefaces

Supporting Evidence: "4 Supporting Evidence:

= Sans serif fonts (e.qg., Arial) tend to be » Sans serif fonts (e.g., Arial) tend to be
preferred by readers over serif fonts preferred by readers over serif fonts (e.g.,
(e.g., Times New Roman) (Bernard, Times New Roman) (Bernard, Liao, and
Liao, and Mills 2001; Bernard et al 2003; Mills 2001; Bernard et al 2003; Bernard et al
Bernard et al 2002). 2002).

» The use of sans serif fonts at very small » The use of sans serif fonts at very small
sizes, like what might be encountered sizes, like what might be encountered using
using a mobile device, can increase a mobile device, can increase reading speeds
reading speeds (Morris et al 2002). (Morris et al 2002).
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Guideline 13

Display text left-aligned with ragged-right margins

Supporting Evidence:

= Thirty participants performed a
reading task in two text layout:

(A) Left-aligned
(B) Center-aligned

= 80% of the participants preferred
the left-aligned layout.

» Using ragged-right margins can
increase reading speed (Trollip
and Sales 1986) and better
information processing (Ling and
van Schaik 2007), compared to

Tully-justitied text.
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In a small town a greengrocer
had opened a shop that was
located above a deep cellar. Every
night, mice came in droves out of
this cellar into the shop. They ate
apples and pears, grapes and
nuts and did not spare the
vegetables and potatoes either.
No goods that were in the shop
were safe from the small
intrusive rodents between
midnight and sunrise. As long as
there was noise in the streets at
night and cars were driving by, the
mice still stayed quietly in the

cellar. But as soon as the old

The beaver is an excellent
swimmer. It can achieve a speed
of up to seven miles per hour in
water. Its protection against the

cold consists of a skin with
thousands of single hairs and a

thick layer of fat. With its big
lungs it can easily stay under
water for more than twenty
minutes. The beaver is not only
skillful in felling trees, but also an
experienced craftsman in
building dams. When the beaver
fells a tree, it gnaws on the trunk
in such a way that the upper and

the lower nart of the trunk are

The beaver is an excellent swimmer. It
can achieve a speed of up to seven
miles per hour in water. Its protection
against the cold consists of a skin with
thousands of single hairs and a thick
layer of fat. With its big lungs it can
easily stay under water for more than
twenty minutes. The beaver is not only
skilful in felling trees, but also an
experienced craftsman in building dams.
When the beaver fells a tree, it gnaws on
the trunk in such a way that the upper
and the lower part of the trunk are only
connected with each other at a small
point. When the connection is narrow
and the beaver has become tired, the
wind will do the rest. The twigs and thin
branches are cut off by the beaver and
piled up near its den, which is built on a

small island. The thick branches are

20




Bold survey questions and italicize instructions

Supporting Evidence:
= Two groups of 15 participants
completed the same survey with 4
different typeface designs,
respectively:
(A) Bolded question stem
(B) Regular question stem
(C) Iltalicized instructions
(D) Regular instructions
» [talicizing the instructions led to
shorter completion times.
= 80% of Ps preferred bolded

Guideline 14

Bold + Italics

Bold + No Italics

+ e Tt AM

Have you completed a secondary
(high) school diploma or equivalent?

Examples of secondary (high)
school equivalency certificates are
General Educational Development
(GED) and Adult Basic Educanon
(ABE).

() Yes, secondary (high) school
~ diploma

) Yes, secondary (high) school
" equivalency certificate

() No

Next

- sy LN AM e

Have you completed a secondary
(high) school diploma or equivalent?

Examples of secondacy (high) schoal
equivatency certificales are General
Educational Development (GED) and
Adult Basic Education (ABE)

£ ) Yes, secondary (high} school
diploma

"\ Yes, secondary (high} school
e equivalency cortificate

C .l:\ No

Next

No Bold + Italics

e et AM tome

Havo you completed a seconcary
(high) schaol diploma or equivalent?

Examples of secondary (high)
school equivalency certificates are
General Educational Development
(GED) and Adult Basic Education
(ABE).

™) Yes, secondaty {high} school
~ Qiplema

"\ ‘Yes, secandary (high) school
< equivalency certificate

™ No

No Bold + No Italics

- sy Fa A b

Have you completed a secendary
(high) school diploma or equivaient?

Examples of secondary (hgh) schoel
equvalency certificates are General
Educational Development (GED) and
Adult Baskc Education (ABE)

) Yes, secondary (high) school
~ diploma

) Yes, sacondary (high) schoal
=" equivalency certificate

.‘-_ ) No

Next

question stems.
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Guidelines for Question Response Design
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Guideline 17

Use radio buttons/checkboxes in 6 mm diameter/width

for single-choice and multiple-choice questions

Supporting Evidence:

Sixty one participants completed an
identical survey in one of the
conditions as shown in the graphs,
respectively.

Ps in the Large (6 mm) icon condition
make least errant taps (2.9% of
screens), compared to Control (2
mm) (24.5%), Hybrid (5.5%), Plain
(9.6%).

54.2% of Ps preferred the Large
icon design and 35.2% the Hybrid,

Ceifsig

compared to Control (5.1%), Plain

U.S. Department of Commerce
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7 mplot | smphete trust . | 7 = compled 1 7 mplete trust
Provious | N Previous Next IP vvvvv ous Next [P rrrrr ous Next
a. Control . Large icons c. Hybrid buttons d. Plain buttons
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Guideline 19

Use single question items in place of grids

Supporting Evidence:

» Grids introduce more straightling (selecting
the same response for every item) among
smartphone users (Stern et al. 2015).

= More straightlining is found on grid questions
among mobile users than PC users (Stern et
al. 2015).

= Splitting grids into single items appears to
help. Compared to traditional grids, single
items reduce straightlining (Borger and Funke
2015; McClain and Crawford, 2013).
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Part A - Principal Job
AZE. Thinking about your principal job held

during the week of February 1, please rate
your satisfaction with that job's

1. Salary

Viety Satisfed
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1 Salary
2 Benefits
3 Job sacunty
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7. Lavel of responsibdity

8 Dogroe of independence




Guideline 20
Use auto-formatting for currency entry

I I . IN THE PAST 12 MONTHS, what was the IN THE PAST 12 MONTHS, what was the IN THE PAST 12 MONTHS, what was the
S u p p O rtl N q E Vi d ence. cost of water and sewer for this house? /f cost of water and sewer for this house? /f cost of water and sewer for this house? I
. . . . you have l;)""d lher(e H’EISS than 12 months, you have lived there less than 12 months, you have lived there less than 12 months,
= Thirty one participants performed a R I estmte te cos (Hep) estimate the cost. (Help
I i Past 12 months'cost — Dollars Past 12 months' cost — Dollars Past 12 months' cost — Dollars
series of currency entry tasks using N . =

the following methods:

(A) Fixed formatting (the decimal and
$ sign are in place and not manually
changeable)

(B) Post-entry auto formatting (the
decimal and $ sign are automatically
added after data entry)

(C) Instant auto formatting (the

decimal and $ sign are automatically A B C
added during data entry)
» Participants entered data more W w

25
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A: Fixed formatting

° IN THE PAST 12 MONTHS, what was the
cost of water and sewer for this house? /f
you have lived there less than 12 months,
estimate the cost, (Help)

Past 12 months' cost — Dollars

¢ 1152 00
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B: Post-entry auto formatting

IN THE PAST 12 MONTHS, what was the
cost of water and sewer for this house? /f
you have lived there less than 12 months,
estimate the cost, (Help)

Past 12 months' cost — Dollars

$1,253.86
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C: Instant auto formatting

IN THE PAST 12 MONTHS, what was the
cost of water and sewer for this house? /f
you have lived there less than 12 months,
estimate the cost, (Help)

Past 12 months' cost — Dollars

S1FMAD O
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Guideline 22

Use a numeric keypad for number entry

Supporting Evidence:
= Two groups of 15 participants
completed a short survey of same
design but different numerical data
entry, respectively:
(A) Alphanumerical keyboard
(B) Numeric keypad
* Ps using number keypad made less
errors.
» 93% of Ps preferred to use a number
keypad for data entry.

P
)
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Last month what was the cost of
electricity for the place where you
live? If you don't know, use your best
guess.

Last month's cost - Dollars

Done

1 2] 2
4 5 8
7. 8 9
L

29

How many separate rooms are in

the place where you live?

Number of rooms

5

How many of these room
are bedrooms?

Done

112]3]415]16]7]18]9]0

ABC space

return




« Standards

« Guidelines
— Screen Design

— General Question
Design

— Question Responses
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Pre-question-stem instructions

Question stem

Post-question-stem instructions

Responses

Post-response instructions
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