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Abstract

Children’s self-reports are essential for capturing their individual perspectives but
pose specific methodological challenges for survey research. Particularly among
younger children, cognitive, linguistic, and motivational prerequisites may affect the
feasibility of self-administered surveys. Against this background, the present pilot
study examined the feasibility of an age-appropriate self-administered web survey
(CAWI) among children aged 5-11 years, considering two key dimensions: data
quality and survey experience. Data quality was assessed using completion time and
item nonresponse, while survey experience was examined through child and parent
ratings of understanding, perceived difficulty, and enjoyment. The study
investigated differences related to children’s cognitive abilities, approximated by
age, and survey complexity, operationalized through four-point versus six-point
response formats. Based on a sample of N = 60 parent—child dyads, findings
indicated generally low item nonresponse and positive survey experiences. No
statistically significant differences in data quality were found between age groups or
response formats. Regarding survey experience, older children (8—11 years) showed
higher levels of understanding and lower perceived difficulty, particularly from the
parents’ perspective. Contrary to expectations, parents rated the six-point response
format as less difficult than the four-point format. Overall, the findings support the
feasibility of age-appropriate CAWI for collecting self-reports from young children
in terms of both data quality and survey experience, while highlighting the need for
further validation in larger and more diverse samples.



1 Introduction

1.1  Children’s self-reports and the need for age-
appropriate survey methods

In psychology and related social and behavioral sciences, children are increasingly
viewed not merely as objects of research, but as social actors with their own
perspectives and experiences (Christensen & James, 2017; Facca et al., 2020;
McCafferty & Mercado Garcia, 2025). Accordingly, research on children’s lives and
well-being has emphasized the importance of asking children directly about their
experiences in order to capture their perspectives more adequately (Ben-Arieh,
2005; Falkenberg et al., 2021). Although parent and other proxy reports provide
valuable information, they cannot be assumed to fully represent children’s own
perceptions, evaluations, and everyday experiences (Erhart et al., 2009; Punch, 2002;
Rees, 2017; Riley, 2004). Children’s self-reports are therefore particularly important
for psychological research on constructs concerning their subjective experiences,
preferences, or evaluations (e.g., of well-being). This raises the question of whether
and how self-administered web surveys can be implemented with young children
while accounting for high data quality and positive survey experience.

From a methodological perspective, previous research suggests that children can
provide self-reports in structured survey settings even within primary school age,
provided that questionnaires are adapted to their cognitive and linguistic abilities
(Borgers et al., 2000; de Leeuw, 2011; Scott, 1997). Children’s ability to respond to
standardized questions, however, is closely linked to developmental factors such as
reading skills, language comprehension, and task comprehension (Borgers et al.,
2000; de Leeuw, 2011; Nichaus et al., 2017). These factors may influence not only
the quality of the resulting data, for example, in terms of item nonresponse
(Haunberger, 2014), but may also be relevant for children’s subjective experience of
the survey task, including perceived difficulty and response burden (Borgers et al.,
2000; Coombes et al., 2021; de Leeuw, 2011; Yan & Williams, 2022).

This is particularly relevant when questionnaires are used with younger children in
the preschool and elementary school age. Completing a questionnaire involves
several cognitive steps: Respondents need to understand the question, retrieve the
relevant information from memory, integrate it into a summarized judgment, and
translate the judgment to the response-scale format. Because children’s cognitive
and communicative skills are still developing, these response processes may be more
demanding for younger than for older children (Borgers et al., 2004). Compared
with older children, younger children may have more difficulty understanding
abstract wording, complex sentence structures, and negations, as well as interpreting
frequency categories and response scales with larger numbers of response options
(Babarovi¢ et al., 2025; Borgers et al.,, 2000, 2003, 2004; Nichaus et al., 2017).
According to satisficing theory, low motivation, high task difficulty, and limited
cognitive resources can increase the likelihood that respondents provide satisfactory
rather than optimal answers (Borgers et al., 2004; Krosnick, 1991). In child surveys,



such response strategies are relevant because they may affect response reliability and
other data-quality indicators (Borgers et al., 2000, 2004).

A related concept in survey methodology is response burden, which refers to the
subjective burden experienced by respondents when completing a survey. Response
burden can vary across the course of a questionnaire and is shaped by characteristics
of the instrument, such as length, task difficulty, and frequency of assessment, as
well as by respondent characteristics, including ability and motivation (Yan &
Williams, 2022). Empirically, response burden may become visible in participation
and data-quality indicators such as breakoffs, missing data, measurement error, and
response time (Yan & Williams, 2022). In research with children, these indicators
are especially relevant because high task demands may affect both children’s ability
and motivation to complete a questionnaire and the quality of their responses
(Borgers et al., 2000, 2004; de Leeuw, 2011).

Taken together, these considerations highlight the need for age-appropriate survey
methods when collecting self-reports from children. Questionnaires for children
should use simple, clear, and concrete wording, avoid complex sentence structures
and negations, and limit the number of different scales within the same instrument
(Babarovi¢ et al., 2025; Borgers et al., 2000, 2003, 2004; Nichaus et al., 2017). For
younger children (i.e., in the preschool and elementary school age) in particular,
response formats should be visually clear and limited in complexity. Additional
design features, such as visual support, short and clearly structured questionnaire
sections, practice items, and audio-based assistance, may help reduce
comprehension demands and make the response task more concrete and
manageable (Babarovi¢ et al., 2025; Borgers et al., 2000; Coombes et al., 2021; Naab
& Abraham, 2024).

1.2 CAWI as flexible but challenging mode for younger
children

Computer-assisted web interviewing (CAWI) offers several practical and
methodological advantages for survey research, including flexible implementation,
programmable presentation of questions and response options, automatic routing,
integration of multimedia elements, and direct digital storage of responses (Bandilla,
2016; Callegaro et al., 2015). Because CAWI is self-administered and does not
require interviewer-administered questionnaire completion, it may also reduce
administrative demands as well as potential interviewer-related mode effects,
particularly social-desirability bias (Bandilla, 2016; Liedl & Steiber, 2024; Zaal et al.,
2020).

In research with children, these features may be practically useful, however, at the
same time, these advantages depend on the respondents’ abilities to understand,
navigate, and complete the questionnaire with limited external support. This creates
specific challenges when CAWI is used with younger children (i.e., in the preschool
and elementary school age). In contrast to interviewer-administered surveys,
questionnaire completion during self-administered web surveys requires
respondents to complete the questionnaire without direct interviewer guidance



during the response (Callegaro et al., 2015; Daikeler et al., 2025). This is especially
relevant in child surveys, because children’s understanding of survey tasks and
questions is closely linked to their cognitive and linguistic development (de Leeuw,
2011). The absence of direct interviewer supervision in self-administered web
surveys may reduce control over the response process and has been discussed as a
potential risk factor for inattentive responding, misunderstandings, minimal
cognitive effort, and mode-related response differences (Callegaro et al., 2015; Liedl
& Steiber, 2024; Mihlbock et al., 2017). Consequently, in CAWI for children, clear
instructions and age-appropriate instrument design are particularly important for
supporting children’s comprehension and task completion (Borgers et al., 2000; de
Leeuw, 2011).

These considerations suggest that CAWI for children cannot be treated merely as a
direct transfer of adult-oriented web survey methods to a younger population.
Instead, web-based questionnaires for children require careful age-appropriate
design adaptations. These may include simple and concrete wording, short and
clearly structured questionnaire sections, visual response formats, audio
presentations of instructions and items, practice items, and clear instructions
(Babarovi¢ et al., 2025; Borgers et al., 2000; Coombes et al., 2021; de Leeuw, 2011;
Naab & Abraham, 2024; Nichaus et al., 2017). Such adaptations are intended to
reduce reading and comprehension demands and to support children’s
understanding of questions, response options, and the response task, particularly
given differences in their cognitive and linguistic development (Babarovi¢ et al.,
2025; Borgers et al., 2000; de Leeuw, 2011).

Taken together, these findings suggest that the feasibility of CAWI in child
populations depends not only on whether children can generally provide self-
reports, but also on whether the web-based instrument is adapted to their age. This
is especially relevant for children at the lower end of the target age range (e.g., in
the age of 5 years), whose reading and language skills, response-option
understanding, and task comprehension are still developing (Borgers et al., 2000,
2003, 2004; de Leeuw, 2011). Evaluating the feasibility of child CAWI should
therefore combine data-quality indicators such as item nonresponse, process-related
indicators such as completion time, and child-reported indicators of subjective
survey experience (Borgers et al,, 2000; Coombes et al., 2021; Yan & Williams,
2022).

1.3 Research questions and hypotheses

Based on the literature reviewed above, further research is needed to assess the
feasibility of CAWI among preschool- and elementary-school-aged children (i.e.,
generally children aged 5 to 11 years in Germany) and to identify appropriate
approaches to its implementation The present study addresses this issue through
the following research questions and hypotheses: First, we aim to investigate the
data quality of a CAWI survey with children aged 5 to 11 years (Research Question
1). We expect that data quality increases with more developed cognitive abilities,
which generally improve with age (Borgers et al., 2000; de Leeuw, 2011; Haunberger,
2014; Scott, 1997) (Hypothesis 1). Moreover, previous research suggests that the
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number of response options can affect response quality in surveys with children
(Borgers et al., 2004). Accordingly, we anticipate that data quality decreases with a
more complex survey design (i.e., six-point vs. four-point response format;
Hypothesis 2). In addition, as a further aspect of feasibility, we examine how
children subjectively experience the CAWI survey in terms of perceived difficulty,
understanding, and enjoyment. (Research Question 2). Children’s cognitive and
linguistic development may facilitate their understanding of survey questions and
reduce demands of the response process (Borgers et al., 2000; de Leeuw, 2011; Yan
& Williams, 2022herefore, we expect that more developed cognitive abilities, which
generally increase with age, are associated with lower perceived difficulty
(Hypothesis 3) and higher perceived understanding (Hypothesis 4). We further
hypothesize that a less complex survey design (i.e., four-point response scales) is
associated with lower perceived difficulty (Hypothesis 5) and higher perceived
understanding (Hypothesis 6), since more differentiated response formats may
increase cognitive demands of the response task, particularly for younger children
(Borgers et al., 2004; Coombes et al., 2021; Mellor & Moore, 2014). Given the
limited state of research, we examine the associations of enjoyment with cognitive
abilites and survey design complexity exploratorily, without formulating directional
hypotheses.



2 Method

2.1  Design and procedure

To address the research questions and hypotheses, a pilot study was designed to
investigate the feasibility of an age-appropriate CAWI questionnaire for children
aged 5-11 years. Feasibility was examined using indicators of data quality (RQ1) and
subjective survey experience (RQ2).

The study was conducted as a self-administered online survey using LimeSurvey.
Parent-child dyads completed the survey in a home-based setting. Furthermore, the
study included a between-subjects manipulation of response format. Parent-child
dyads were randomly assigned within LimeSurvey to one of two questionnaire
versions, using either a four-point or a six-point response scale format. In the four-
point condition, all response options were verbally labeled. In the six-point
condition, the endpoints were verbally labeled, whereas the intermediate response
options were not verbally labeled. The response-format manipulation applied only
to selected items. Some questionnaire sections were kept in a four-point format,
whereas the remaining eligible items were presented either with four or six response
options. The full survey included parent and child questionnaire sections and took
approximately 30 minutes to complete in total. Completion on a computer, laptop,
or tablet was recommended to ensure optimal display of the questionnaire content
and visual response format.

2.2  Survey instrument and developmental adaptions

The child questionnaire contained 33 to 38 items, depending on whether children
reported siblings and a best friend. The questionnaire was based on selected items
from the AID:A 2023 survey, a nationwide panel study on the growing-up process
of children, adolescents, and young adults in Germany conducted by the German
Youth Institute (Kuger et al., 2024). The child questionnaire covered psychological
well-being, self-esteem, school or kindergarten attitudes, selected family and peer
relationships, and survey experience.

The questionnaire had previously been adapted for children aged 5-11 years for the
AID:A 2023 survey, which was conducted as a computer-assisted personal interview
(CAPI) (Linberg, Guglhér-Rudan et al.,, 2026; Linberg, Simm et al., 2026). This
developmental adaptation included visual response formats and practice items to
support children's understanding of the response scales and survey questions. For
the present study, the adapted questionnaire was further developed for CAWI. The
survey was designed to reduce cognitive, linguistic, and motivational demands on
children, particularly for participants at the lower end of the target range. The design
aimed to allow children to complete the questionnaire as independently as possible,
without requiring reading or writing skills or parental assistance to provide answers.
Additional adaptations for the web-based format included audio presentation of
instructions and items, simple navigation, and an avatar-guided survey environment.



The avatar was designed as a child-friendly character that accompanied the
participating children throughout the questionnaire and provided a consistent visual
element across all survey pages. A speech bubble visually connected to the avatar
contained a large play button, allowing children to listen to the corresponding
instructions and questions. All audio recordings could be paused or repeated as
needed.

Response options were presented graphically rather than numerically. In line with
the AID:A survey, three types of visual response scales were used covering various
dimensions: a smiley scale for preference ratings (“very good” to “very bad”), a
circle scale for frequency ratings (“very often” to “never”) and a thumbs scale for
agreement ratings (“strongly agree” to “strongly disagree”). For each item, children
could also select a non-substantive response option if they did not want to answer
or could not answer the question. As in the AID:A 2023 survey, at the beginning of
the child questionnaire, an introductory text and three practice items familiarized
children with the survey procedure and response format. Parent-child dyads were
free to decide whether a parent was present while the child completed its part of
the questionnaire.

Figure 1 provides an example of the survey interface, including the avatar, audio
play button, and graphical response options.

Figure 1

Example of the child survey interface featuring the avatar, audio play button, and
graphical response options.

Wie gut schmeckt dir Spinat?
\ -
] ’
@ Bitte wahlen Sie eine der folgenden Antworten:

® © © @ < 7

Note. The screenshot shows a four-point smiley response scale with two

Klick hier!

additional non-substantive response options. The original survey was administered
in German.



2.3  Participants and recruitment

Participants were recruited using a convenience sampling approach. Recruitment
was Initiated primarily through staff members of the German Youth Institute
(Deutsches Jugendinstitut, DJI), who were invited to forward the study invitation
to potentially eligible families within their personal and professional networks. In
addition, selected preschools, after-school care facilities, and leisure or holiday
programs across Germany were contacted and invited to disseminate the study
invitation to eligible families. Participating parent-child dyads were eligible to enter
a voucher lottery after completing the survey.

In total, 127 parent-child dyads accessed the survey. Cases were excluded if child
assent was not provided or if the survey was terminated before the child assent item
was reached (n = 58). Further cases were excluded if they met at least one exclusion
criterion (n = 9). Exclusion criteria were fewer than five answered items in the child
questionnaire, fewer than five of seven answered sociodemographic items in the
parent questionnaire, or an inconsistency between parental age report and the child’s
reported institutional context, namely children older than six years reporting
preschool attendance. The final analytic sample consisted of N = 60 parent-child
dyads. Participant characteristics and group allocation are summarized in Table 1.

Children in the analytic sample were between 5 and 11 years old (M = 7.78 years;
SD = 2.03 years). For age-group comparisons, children were grouped by age,
distinguishing 5- to 7-year-olds (n = 25) from 8- to 11-year-olds (n = 35). According
to parental reports, 51.67% of the children were boys and 48.33% girls; no child
was reported as having a diverse gender identity. Most children were born in
Germany (98.33%). Approximately 75% of the parents held a university degree; this
above-average level of education within the sample is taken into account when
interpreting the results. 95.00% of the parents stated that they communicated
exclusively in German with their children in daily life.
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Table 1
Participant characteristics and distribution across study conditions
A. Participant characteristics

Child characteristics

Age in years, M (SD) 7.78 (2.03)
Boys, n (%) 31 (51.67)
Girls, n (%) 29 (48.33)
Diverse gender identity, n (%) 0 (0.00)

Born in Germany, n (%) 59 (98.33)

Family characteristics

Household language: German, 57 (95.00)
n (%)
Parent with university degree, 45 (75.00)
n (%)

B. Distribution by age group and response-format condition (absolute frequencies)

Age Four-point Six-point format Total
group format

5-7 years 11 14 25
8-11 17 18 35
years

Total 28 32 60

Note. In Panel A, percentages are based on the final analytic sample of N =
60 parent—child dyads. Panel B reports absolute frequencies by age group and
response-format condition; children were randomly assigned to the response-
format condition, whereas age groups were defined based on children's age.
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2.4 Measurements

2.4.1 Feasibility

Feasibility was evaluated using indicators of data quality (RQ1) and subjective
survey experience (RQ2).

Data quality indicators were total completion time for the child questionnaire and
overall item nonresponse. Overall item nonresponse included technical missing data
as well as non-substantive responses such as “I do not want to answer” and “I
cannot answer”’, because these responses could not be assigned to the substantive
target scale. Items that were not displayed due to filter-based question routing were
excluded from the calculation.

Subjective survey experience was assessed at the end of the child questionnaire using
items on understanding, perceived difficulty, and enjoyment. These aimed to
capture the children's subjective experience and the burden associated with key
aspects of the survey situation. Parents who had been present during the child
questionnaire completed corresponding items on their child’s understanding,
perceived difficulty, and enjoyment. To allow comparability across the four-point
and the six-point response format, all subjective survey experience items were
rescaled to range 0 to 1. The difficulty item was recoded so that higher values
indicated greater perceived difficulty.

2.4.2 Cognitive Abilities and Survey Complexity

Cognitive abilities and survey complexity were considered as independent variables
in the present study. Cognitive abilities were approximated using children's age as a
proxy. As described above, children were divided into two age groups for the
analyses, distinguishing 5- to 7-year-olds (n = 25) from 8- to 11-year-olds (n = 35).
This distinction follows Vogl (2015), who identifies approximately eight years of
age as an important developmental transition, characterized by advances in
cognitive abilities, including multidimensional thinking, mental reversibility, more
differentiated logical reasoning, and the ability to generalize.

Survey complexity was operationalized through the complexity of the response
format, comparing four-point and six-point response scales (see Section 2.1).
Children were randomly assigned to one of the two response formats, resulting in
approximately equal group sizes (four-point: n = 28; six-point: n = 32).

2.5 Analytic strategies

Analyses were conducted using IBM SPSS Statistics 31.0 IBM Corp., 2025) and
StataNow 19.5 (StataCorp., 2025). Descriptive statistics included frequencies,
percentages, means, standard deviations, medians, and ranges. Differences between
age group and response format conditions were examined using Mann-Whitney U
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tests. For indicators with predefined directional expectations, namely completion
time, overall item nonresponse, understanding, and perceived difficulty, one-tailed
tests were used. Perceived survey enjoyment was analyzed using two-tailed tests, as
no directional hypothesis was formulated for this indicator. Although the central
comparisons were guided by directional hypotheses, the pilot character of the study
and the limited sample size call for interpreting inferential results as preliminary
evidence rather than confirmatory hypothesis tests. To account for the small sample
size in the nonparametric group comparisons, exact rather than asymptotic p-values
where used. Results with p < .05 were interpreted as statistically significant, while
results with p < .10 were treated as exploratory trend-level evidence.
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3 Results

3.1 Overall feasibility indicators

Table 2 summarizes the overall feasibility indicators regarding the child
questionnaire. The child questionnaire took about 13 minutes to complete on
average; overall item nonresponse was low with only a mean on 1.58 (SD: 3.97). In
total, 37 of 60 children answered every item substantively. The mean item
nonresponse was influenced by three outlying cases with 15 or 17 missing responses.
Excluding these three outlying cases from the main analysis does not substantially
change the results.

Children’s subjective survey-experience ratings indicated high understanding and
enjoyment, while perceived difficulty was low. Overall, parent ratings showed a
similar pattern.

In sum, the descriptive findings indicate that the adapted CAWI instrument yielded
indicators consistent with manageable participation and low levels of item
nonresponse among children in the analytic sample.

Table 2

Overall feasibility indicators (data quality and survey-experience ratings)

Total completion time in minutes 13.12 7.2 Median = 12.44; Range: 2.98
—30.66
Overall item nonresponse 1.58 3.97 Median = 0; 37 out of 60

children answered every

item substantively

Child-reported understanding 0.90 0.18
Child-reported difficulty 0.15 0.19
Child-reported enjoyment 0.85 0.22
Parent-rated child understanding 0.84 0.20
Parent-rated child difficulty 0.21 0.20
Parent-rated child enjoyment 0.74 0.23

Note. Values are means and standard deviations. Survey-experience
indicators were rescaled to range from O to 1. Higher values indicate higher
understanding, higher difficulty and higher enjoyment. Overall item nonresponse
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includes technical missing data and non-substantive responses; items not displayed
due to filter routing were excluded.

3.2 Results for data quality

To address Research Question 1, data quality was assessed using completion time
and item nonresponse, with differences examined across age groups (H1) and
response formats (H2).

Results for data quality regarding age-group differences are shown in Table 3. For
total completion time, no statistically significant age-group difference was found.
However, Levene’s test indicated a significant difference in variance between age
group, with younger children showing greater variability in completion time than
older children, F(1, 37) = 5.60, p = .023. Under the exploratory p < .10 threshold,
younger children showed higher item nonresponse than older children. Thus,
although the findings partly aligned with the expected age-related pattern,
Hypothesis 1 was not supported at the conventional significance level of a = .05.

Table 3

Data quality by age group

Indicators

Total completion time 15.23 9.07 11.81 5.58 1.10 141
in minutes

Overall item 2.44 4.88 0.97 3.09 1.34 .093
nonresponse

Note. Values are means and standard deviations. z and p refer to Mann-
Whitney U-tests. For directional hypotheses, one-tailed p-values are reported.
Results with p < .05 were interpreted as statistically significant, and results with p
< .10 as exploratory trend-level evidence.
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Table 4 presents the results for data quality regarding response-format differences.
No statistically significant response-format differences were found for total
completion time or overall item nonresponse. Thus, the expected disadvantage of
the six-point response format was not observed for these indicators, and Hypothesis
2 was not supported.

Table 4

Data quality by response-format condition

Four-point Six-point

Indicators

Total completion 8.79 4.75 9.53 5.09 -0.25 407
for varied-format

items in minutes

Overall item 171 4.64 0.84 211 -0.33 .386
nonresponse for

varied-format items

Note. Values are means and standard deviations. g and p refer to Mann-
Whitney U-tests. For directional hypotheses, one-tailed p-values are reported.
Results with p < .05 were interpreted as statistically significant, and results with p <
.10 as exploratory trend-level evidence.

3.3 Results for survey experience

To address Research Question 2, survey experience was examined across age groups
and response formats.

Regarding age-related differences, younger children reported lower understanding
than older children (H4), with exploratory trend-level evidence for this difference
(p = .052). Parent ratings showed the same pattern of rating the survey as less
understandable for younger children (p < .05). Additionally, parents assessed the
survey as more difficult for younger children (p < .01) (H3). No statistically
significant age-group differences were found for children’s perceived difficulty (H3)
or enjoyment, or for parent-rated enjoyment. Thus, Hypothesis 3, predicting lower
perceived difficulty with higher age, was supported by parent ratings but not
children’s own ratings. Hypothesis 4, predicting higher perceived understanding
with higher age, was supported by parent ratings, while children’s ratings showed a
trend in the expected direction. Results for survey experience regarding age-group
differences are shown in Table 5.
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Table 5

Survey experience by age group

5-7 years 8-11 years

Indicators

Child-reported 0.85 0.21 0.93 0.15 -1.67 .052

understanding

Child-reported 0.14 0.18 0.15 0.21 0.06 481
difficulty

Child-reported 0.83 0.26 0.86 0.19 0.14 .889
enjoyment

Parent-rated 0.79 0.16 0.87 0.22 -2.19 .015
child

understanding

Parent-rated 0.29 0.20 0.15 0.18 2.54 .006
child difficulty
Parent-rated 0.74 0.23 0.74 0.23 -0.17 .872

child enjoyment

Note. Values are means and standard deviations. g and p refer to Mann-
Whitney U-tests. For directional hypotheses, one-tailed p-values are reported; for
enjoyment, two-tailed p-values are reported. Results with p < .05 were interpreted
as statistically significant, and results with p < .10 as exploratory trend-level
evidence.

No statistically significant response format differences were found for child-
reported survey experience, as shown in Table 6. In parent ratings, perceived
difficulty was lower in the six-point condition than in the four-point condition,
contrary to the expected direction (H5). Because the observed difference was
opposite to the directional hypothesis, the hypothesis-directed one-sided test was
not significant. However, two-sided testing indicated a statistically significant
difference (p < .001). No significant response-format differences were found for
parent-rated understanding (HG6) or enjoyment. Thus, Hypothesis 5, predicting
lower perceived difficulty with the four-point response format, was not supported,
with parent ratings indicating a difference in the opposite direction. Hypothesis 6,
predicting higher perceived understanding with the four-point format, was also not
supported.
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Table 6

Survey experience by response-format condition

Four-point Six-point

Indicators
Child-reported 0.91 0.18 0.90 0.19 0.48 .330
understanding
Child-reported 0.17 0.24 0.12 0.15 0.64 .735
difficulty
Child-reported 0.88 0.20 0.83 0.24 0.96 .343
enjoyment
Parent-rated 0.79 0.25 0.87 0.14 -0.98 .839
child

understanding

Parent-rated 0.32 0.20 0.12 0.16 3.48 <.001
child difficulty
Parent-rated 0.71 0.19 0.76 0.25 -0.84 407

child enjoyment

Note. Values are means and standard deviations. z and p refer to Mann-
Whitney U-tests. For directional hypotheses, one-tailed p-values are reported; for
enjoyment, two-tailed p-values are reported. Results wi nth p < .05 were interpreted
as statistically significant, and results with p < .10 as exploratory trend-level
evidence.
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4 Discussion

4.1  Feasibility of CAWI for children aged 5-11

The descriptive results provide initial evidence that the age-appropriate CAWI
questionnaire was feasible among children in the present sample: the CAWI was
generally perceived positively by children and parents, while the perceived level of
difficulty was low and overall item nonresponse was also low. This pattern aligns
with findings suggesting that computer-assisted or online-based methods can be
successfully implemented with children, although their suitability depends on
careful adaptation to the target age group and the specific assessment context
(Borgers et al., 2000; Nelson et al., 2021; van Hattum & de Leeuw, 1999). The low
rate of item nonresponse is consistent with earlier findings on computerized child
and youth self-report measures, which suggest that computerized administration
may reduce missing data by limiting the skipping of individual questions (Coombes
et al., 2021; van Hattum & de Leeuw, 1999). However, the findings concerning
survey experience should not be interpreted as indicating an objectively high or low
level of burden, given the absence of normative benchmarks or established cut-off
values. Nevertheless, they do suggest that the survey’s technical and design
implementation was generally manageable for participating children.

In the present study, features such as visual response formats, audio presentation,
practice items, and simple navigation may have contributed to the generally positive
pattern of feasibility indicators. It should be noted that feasibility should be
evaluated through multiple indicators rather than completion time, missingness or
subjective survey experience alone. Although the findings do not provide a basis for
defining a clear lower age threshold within the examined age range, they suggest
that younger children (e.g. in the preschool or elementary school age) can participate
in age-appropriate web surveys with audiovisual support. Nevertheless, particular
attention to the developmental needs of younger children remans important.

4.2  Data quality in child CAWI (RQ1)

Data quality was examined in terms of completion time and item nonresponse, with
age (H1) and response format (H2) considered as potential methodological factors.
The findings suggest that age may be relevant for selected indicators of data quality,
although the expected age-related pattern was not consistently supported. For
completion time, no statistically significant age-group difference was found. For
overall item nonresponse, however, the difference pointed in the expected direction
and reached the exploratory trend-level threshold, with younger children showing
more missing or non-substantive responses than older children. Descriptively,
younger children also showed longer average completion times. This pattern is
consistent with the assumption that standardized questionnaires may place greater
demands on younger children because language comprehension, verbal memory,
and attention-related capacities are still developing during this age range (Borgers et
al., 2004; Niehaus et al., 2017; Siegler et al., 2021). It is also notable that the variance
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in completion times was statistically significant higher in the younger age group.
This could indicate greater heterogeneity among younger children regarding their
ability to complete the survey within a consistent timeframe.

The response-format experiment did not show the expected disadvantage of the six-
point scale. For those items whose response format varied randomly between
conditions, no statistically significant group differences emerged concerning
completion time or item nonresponse. In terms of overall item nonresponse,
children in the six-point condition showed descriptively slightly more favorable
values, with an average of about half as many missing responses compared to
children in the four-point group.

The absence of the expected disadvantage of the six-point format stands in partial
contrast to previous research suggesting that the number and format of response
options can affect children’s ability to use response scales appropriate, with more
differentiated response formats potentially posing particular challenges for younger
children (Borgers et al., 2004; Coombes et al., 2021; Mellor & Moore, 2014). In the
present study, the six-point format was embedded in an adapted survey environment
that included age-appropriate graphic and auditory design components. These
features may have supported children’s understanding of the response task, as visual
response formats and supporting auditory elements can facilitate understanding and
reduce reading demands (Borgers et al,, 2000; Coombes et al., 2021; Naab &
Abraham, 2024), potentially mitigating some of the demands associated with a more
differentiated response format. This interpretation remains tentative, because the
study did not isolate the effects of individual design features.

Overall, the findings provide limited support for the expected association between
higher cognitive abilities and better data quality (Hypothesis 1), while the
hypothesized disadvantage of the six-point response format in data quality
(Hypothesis 2) was not observed. However, the absence of statistically significant
differences does not establish equivalence between the two response formats.

4.3  Survey experience in child CAWI (RQ2)

Survey experience was examined in terms of perceived understanding, difficulty,
and enjoyment, considering both children’s and parents’ perspectives. Age-related
differences were observed in selected indicators of subjective survey experience.
Younger children reported lower understanding than older children, with
exploratory trend-level evidence for this difference, while no statistically significant
age-group differences were found for child-reported difficulty or enjoyment. Parent
ratings showed a similar age-related pattern for understanding and indicated higher
perceived difficulty among younger children. Therefore, the expected association
between higher cognitive abilities and lower perceived difficulty (Hypothesis 3) was
supported by parent ratings but not by children’s own ratings. The expected
association between higher cognitive abilities and greater understanding
(Hypothesis 4) was supported by parent ratings, while children’s own ratings
showed the same pattern at trend level. These findings suggest that younger children
may experience or display difficulties with selected aspects of the survey and
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underline that child and parent perspectives capture related but not identical aspects
of the survey situation. This aligns with the theory-based assumption that
information provided by patrents cannot simply be equated with children's own
perceptions and evaluations (Erhart et al., 2009; Punch, 2002; Rees, 2017).

Regarding response-format differences, children in both conditions reported on
average high levels of understanding, low perceived difficulty, and a high degree of
enjoyment while answering the questions; no statistically significant response-
format differences were found for these indicators. Thus, children’s own ratings did
not support the expected advantages of the four-point response format regarding
perceived difficulty (Hypothesis 5) or understanding (Hypothesis 0).

The only clear response-format difference emerged from the parental assessment
of perceived difficulty. Contrary to the hypothesized direction, parents rated the
questionnaire as less difficult for children in the six-point condition than in the four-
point condition; this difference was statistically significant in a two-tailed test.
Therefore, parent ratings did not support Hypothesis 5 and instead indicated a
difference in the opposite direction. However, this finding should be interpreted
cautiously, as the response format used to assess survey experience varied between
conditions and may have influenced parent’s ratings. Moreover, this pattern was not
observed in children’s own difficulty ratings.

Overall, the present findings suggest that younger children may experience greater
difficulties with selected aspects of web-based surveys, particularly regarding
understanding. Regarding response formats, neither the four- nor the six-point
format showed a consistent advantage in children’s subjective survey experience.
The exploratory findings for enjoyment likewise revealed no statistically significant
differences between age groups or response formats.

4.4 Limitations and future research

As is typical in empirical research, this study is not without its limitations. Therefore,
some limitations should be considered when interpreting the findings. Firstly, the
study was based on a relatively small pilot sample of N = 60 parent-child dyads.
Therefore, one might argue that statistical power was limited, and subgroup analyses
were constrained.

Secondly, the study used a convenience sampling approach, and the analytic sample
was selective with a strong overrepresentation of participating parents reporting a
university degree (75%). Although this is not a significant factor in terms of the
experimental design (Meltzer, Naab & Daschmann, 2012), future studies should
focus more closely than this study on environmental factors as potential mediators
or moderators of questionnaire comprehension, such as parents’ educational
background or parental support during survey participation. Although the child
questionnaire was designed to be completed independently by the participating
children, parental presence was not prohibited. Therefore, it cannot be ruled out
that parents provided explicit or implicit support. Particularly in the case of online
data collection involving younger children, assistance from adults, such as parents
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or other caregivers, is a methodologically relevant factor that should be taken into
account when interpreting and planning such studies (Kooijmans et al., 2022;
Nelson et al., 2021). Future studies should include additional information on the
completion setting, such as interruptions, environmental distractions and parental
assistance.

Thirdly, another limitation arises from the necessarily limited operationalization of
feasibility and data quality. Completion time and item nonresponse ate useful
indicators, but they do not provide a comprehensive assessment of response quality,
as other aspects, such as careless responding, may also affect the quality of online
survey data (Brihlmann et al., 2020). Longer completion times may reflect increased
difficulties or uncertainties, but they do not necessarily indicate poorer response
quality, as they may also indicate more extensive processing during the response
process (Bassili & Scott, 1996; Yan & Tourangeau, 2008). Similarly, item
nonresponse captures only one aspect of potential data-quality problems. Future
work should therefore include additional indicators, such as response consistency,
response patterns and reliability.

Furthermore, the two response-format conditions differed not only in the number
of response options but also in their verbal labeling (fully labeled response options
vs. end-point labeling). Consequently, potential effects of the number of response
options cannot be disentangeled from those of verbal labeling.

Finally, the age grouping carried out in the present pilot study provided only a broad
distinction between younger and older children. Although this comparison was
useful for initial evaluation, it doesn’t fully capture continuous developmental
differences in cognitive, linguistic, and reading-related abilities. Future projects with
larger and more diverse samples should examine age more fine-grainedly and
consider functional criteria such as reading ability or language comprehension.
Cognitive interviews could provide additional insight into how children of different
ages understand the posed questions and response formats, and they may be
particularly useful for identifying age-specific comprehension difficulties. Recent
research supports the relevance and feasibility of this method, even with young
children (Babarovi¢ et al., 2025; Gale et al., 2025). Further psychometric validation
of the adapted scales is also needed before broader use of large-scale child CAWI
studies.

Taken together, these limitations indicate that the present findings should be
interpreted as initial pilot evidence and require replication in larger and more diverse
samples.

4.5 Concluding remarks

Overall, this pilot study highlights the methodological potential of age-appropriate
CAWI for collecting self-reports from children aged 5-11 years. Children generally
completed the survey with low item nonresponse, high understanding and
enjoyment, and low perceived difficulty. The findings suggest that children's
cognitive abilities, approximated by age, may play a role in data quality and survey
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experience, whereas increasing survey complexity, operationalized through the
number of response options, did not consistently compromise either dimension.
However, neither response format demonstrated a clear advantage across the
indicators examined. Given the exploratory nature of the study, these findings do
not establish equivalence between response formats or a definitive lower age
threshold for child CAWI. Rather, they underscore the importance of aligning
survey design with children's developmental capabilities and systematically
evaluating both data quality and survey experience before broader implementation.
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