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Background: Mode effects paradigm
▪ Concern about the potential for survey mode to affect data collection is well established.
e.g. Deming 1944, Groves and Kahn 1979

▪ There is an extensive literature on mode effects in web administered surveys, comparing them
to face-to-face and telephone surveys.
e.g. McCabe, Boyd et al. 2002, Link and Mokdad 2005, Shin, Johnson et al. 2012

▪ A growing literature is emerging on device effects. This has typically followed in the mode
effects paradigm - comparing mobile versus desktop responses.
e.g. De Bruijne and Wijnant 2013, Fernee and Sonck 2013, Mavletova 2013, De Bruijne
and Wijnant 2014, Lugtig and Toepoel 2015, Struminskaya, Weyandt et al. 2015, Revilla,
Toninelli et al. 2016, Couper and Peterson 2017, Keusch and Yan 2017, Revilla 2017,
Revilla and Couper 2018

Background: Survey interface
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In a face-to-face survey the interviewer acts as the interface between the
researcher and the respondent. If individual characteristics of the interviewer
affect the survey interaction then biases may emerge.

Background: Survey interface
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In mobile and web surveys this interfacing role is fulfilled by the device the respondent
uses to participate. With good programming and testing we would hope for minimal
device effects, but the extent to which this is true is largely unknown.

Research questions
RQ1:

What proportion of the variance in data quality indicators can be attributed to
the device model used to participate, and what proportion to the respondent?

RQ2: Are specific device characteristics associated with data quality indicators?
RQ3:

Do any associations between device characteristics and data quality indicators
remain after controlling for respondent characteristics?

Spending Study 1: Study design
▪ Understanding Society Innovation Panel

Stratified, clustered random sample of HHs in GB

▪ Adults aged 16+ invited to download spending app
Invitation by letter and email with reminders
Use app for a month

▪ Array of incentives
Unconditional £2 vs £6 experiment
50p per day the app was used
£10 for using the app for full month

▪ Using respondent’s own smartphone or tablet
iOS or Android

▪ Fieldwork: Oct-Dec 2016

For more information see the User Guide:
Jäckle, A., Burton, J., Wenz, A., & Read,
B. (2018). Understanding Society: The
UK Household Longitudinal Study.
Spending Study 1,User Guide.
Colchester: Institute for Social and
Economic Research, University of Essex
https://www.iser.essex.ac.uk/files/projects/householdfinance/Spending_User_Guide.pdf
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Spending Study 1: Data collection
▪ Data collection using an app
▪ Enter data by:
Taking photos of receipts
Submitting purchases without receipts
Reporting a day without spending

▪ Respondents were provided
with guidance on how to take
photos of their receipts
▪ Up to four pictures per receipt
could be submitted.
▪ 10,985 app uses in total
5263 photos of receipts
3358 purchases without receipts
2364 reports of a day without spending

Multilevel structure
PSU

DEVICE MODEL

RESPONDENT

APP USE
Throughout the analyses in this presentation the data are considered to have a
four-level cross-classified structure.
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The technical specifications of mobile devices was quite varied with noticeable differences
between high-end and low-end models, or newer and older models.

Coding device characteristics
▪ An Amazon mTurk HIT was used to code specific
characteristics based on the device model captured by
the app.

▪ Each model was coded by three workers on the
mTurk platform.
▪ Generally high intercoder reliability:
κ=0.83, κ=0.96
α=0.84, α=0.95

▪ However, there were some issues:
Two models could not be identified and had to be coded by me.
Storage space was a difficult variable to capture

Processor performance was poorly capture, meaning an
alternative measure was necessary.
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Data quality indicators
Duration: How long it took to complete an app use (seconds).

Mean: 31 seconds
Duration outlier: Whether the app use was an outlier in terms of duration (binary).

Percentage of outliers: 3%
Other activity types: Whether the app use was a scanned receipt or not (binary).

Percentage of other activity types: 52%
Low quality image: Whether the receipt image was missing or unreadable (binary).

Percentage of low quality scans: 8%
Number of items: How many purchased products there were on the receipt.

Mean: 7

Results: RQ1
What proportion of the variance in data quality indicators can be attributed to
the device model used to participate, and what proportion to the respondent?
100%

90%
80%

1%
8%
10%

1%

1%
3%

5%

6%

13%

10%
22%

35%

70%

12%

60%

Residual

50%

Respondent

40%

82%

90%

83%

30%

Device
59%

61%

Other activity
types

Low quality
image

PSU

20%
10%
0%

Duration

Duration
outlier

Number of
items

Results: RQ2
Are specific device characteristics associated with data quality indicators?

Indicator:
Duration

Duration outlier
Other activity types

Low quality image

Android
Tablet
Camera

RAM

Number of items
Processor
-8 -7 -6 -5 -4 -3 -2 -1

0

1

2

3

4

5

6

7

8

9

10 11 12

Results: RQ2
Are specific device characteristics associated with data quality indicators?

Indicator:
Duration

Duration outlier
Other activity types

Low quality image

Android

Tablet

Camera

RAM

Number of items
Processor
0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

Results: RQ2
Are specific device characteristics associated with data quality indicators?

Indicator:
Duration

Duration outlier
Other activity types

Low quality image

Android

Tablet

Camera

RAM

Number of items
Processor
0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

Results: RQ2
Are specific device characteristics associated with data quality indicators?

Indicator:
Duration

Duration outlier
Other activity types

Low quality image

Android

Tablet

Camera

RAM

Number of items
Processor
0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Results: RQ2
Are specific device characteristics associated with data quality indicators?

Indicator:
Duration

Duration outlier
Other activity types

Low quality image

Android

Tablet

Camera

RAM

Number of items
Processor
-3.0

-2.5

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

Results: RQ3

Do any associations between device characteristics and data quality
indicators remain after controlling for respondent characteristics?

Indicator:
Duration

Android

Tablet

Duration outlier
Other activity types
Low quality image
Number of items

Camera

RAM
Processor
-8 -7 -6 -5 -4 -3 -2 -1

0

1

Not controlling for
respondent characteristics

2

3

4

5

6

7

8

9

10 11 12

Controlling for
respondent characteristics

Results: RQ3

Do any associations between device characteristics and data quality
indicators remain after controlling for respondent characteristics?

Indicator:
Duration

Android

Tablet

Duration outlier
Other activity types
Low quality image
Number of items

Camera

RAM
Processor
0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Not controlling for
respondent characteristics

1.1

1.2

1.3

1.4

1.5

1.6

Controlling for
respondent characteristics

1.7

1.8

Results: RQ3

Do any associations between device characteristics and data quality
indicators remain after controlling for respondent characteristics?

Indicator:
Duration

Android

Tablet

Duration outlier
Other activity types
Low quality image
Number of items

Camera

RAM
Processor
0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2

Not controlling for
respondent characteristics

Controlling for
respondent characteristics

Results: RQ3

Do any associations between device characteristics and data quality
indicators remain after controlling for respondent characteristics?

Indicator:
Duration

Android

Tablet

Duration outlier
Other activity types
Low quality image
Number of items

Camera

RAM
Processor
0.5

1.0

1.5

2.0

2.5

Not controlling for
respondent characteristics

3.0

3.5

4.0

4.5

Controlling for
respondent characteristics

5.0

Results: RQ3

Do any associations between device characteristics and data quality
indicators remain after controlling for respondent characteristics?

Indicator:
Duration

Android

Tablet

Duration outlier
Other activity types
Low quality image
Number of items

Camera

RAM
Processor
-3.0

-2.5

-2.0

-1.5

-1.0

Not controlling for
respondent characteristics

-0.5

0.0

0.5

1.0

1.5

Controlling for
respondent characteristics

2.0

Summary
▪ Evidence of device effects:
Suggests we might be concerned about the specific devices respondents use.
More pronounced for tasks making greater use of hardware.
Of a similar size to clustering effects found in the interviewer effects literature.

▪ Some device characteristics matter more than others
Particularly – Device Type, Operating System and RAM.
This might mean existing device effects approaches may be sufficient.

▪ Some effects remain when controlling for selection
This is consistent with there being direct effects on data quality outcomes.

For more details, please see the working paper:
https://www.understandingsociety.ac.uk/sites/default/files/
downloads/working-papers/2019-01.pdf

