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Abstract

:

Conducting quantitative research involving adolescents demands a thoughtful approach to the question of supervision, given that each option comes with its distinct set of implications. This study reviews these implications and empirically tests whether differences in data quality can be found among three modes of standardized survey research with medium-sized groups of adolescents (12–17 years). The data basis is a quasi-experimental survey study testing different forms of digital, hybrid, or in-person supervision that took place in 2021 in secondary schools in Germany (N = 923). The aim of this study is to test how aspects of data quality—item nonresponse, interview duration, drop-out rate, and response patterns—differ between these forms of supervision. Results could help researchers surveying young people to decide (1) whether they allow confidants or other adults to be present during interviews, (2) if they can rely on teachers alone when surveying classrooms, and (3) if it is cost-efficient to send out external supervisors for classroom sessions. While drop-out rates do not differ, item non-response, interview duration, and response patterns differ significantly; students supervised at home by external interviewers answered more questions, took more time to answer, and were less likely to give potentially meaningless answers in grid questions. The implications drawn from the findings question the common approach of solely relying on teachers for survey administration without the support of external supervisors or adequate training. Recruiting respondents via schools and surveying them online in their homes during school hours has been shown to be a robust method with regard to the analyzed indicators.
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1. Introduction


Across various scientific disciplines, a common approach to surveying adolescents is conducting standardized surveys in classrooms, with teachers or external supervisors ensuring the consistency of the process [1,2,3,4,5], which is convenient for several reasons. Surveys conducted in schools are considered more valid compared to surveys taking place at home [6,7,8]. Working with schools saves time because researchers can interview whole classes at once and do not have to visit homes [9] or wait for postal answers. Recruitment via public schools is an efficient strategy for reaching representative populations [10]. The implications of leveraging schools as dynamic settings for survey research have been notably scrutinized empirically through the lenses of criminology [9,10,11,12] and mental health [13,14]. Additionally, a wealth of practical guidance for effective survey studies is offered by professionals in public health [5,15], medical research [4,16], or psychology [3]. Although there is extensive research dealing with mode effects, additional research with controlled designs is necessary to find effective methods and strategies that ensure satisfactory response rates and data quality among adolescents in mental health surveys [14] and to find out how different settings might affect response behavior [12].



Teachers can be pivotal for a survey’s success: parents trust them (parental consent, unit nonresponse), students rely on their expertise (item nonresponse, validity), and are expected to respect their authority (unit and item nonresponse, validity). However, relying on them to convey a scientific survey might bias results because of their (possibly even unnoticed) influence on the students’ response behavior [15,17,18]. Many questionnaires contain questions that are prone to social desirability bias. The presence of external supervisors may reduce the risk of bias, as suggested by [14]; they might emphasize the significance of maintaining neutrality among the adults present, either through verbal communication or simply by being physically present. Their presence is an additional and often quite substantial expense, however [9]. Two questions arise: is teacher supervision a threat to data quality, and is investment in external supervision necessary?



This article endeavors to interconnect the diverse perspectives presented above, contributing original empirical findings that shed light on the role of teachers and external supervisors in the data collection process and their consequential impact on the quality of obtained data. It utilizes a dataset resulting from a quasi-experimental study design. The survey study under investigation is based in Germany’s largest metropolitan area, testing different forms of digital, hybrid, and in-person supervision. UWE (“Umwelt, Wohlbefinden und Entwicklung” = “Environment, Well-Being and Development”) is a classroom-based, repeated cross-sectional study. It serves multiple purposes, among them sociological research of adolescent life, but more importantly, it aims to empower youths to have their voices heard by school and municipality officials. The aim of this publication is to test how item nonresponse, interview duration, drop-out rate, and response patterns differ between groups, depending on their supervision. The results could help researchers surveying youths and adolescents decide whether they allow confidants or other adults to be present during (group-) interviews, if they can rely on teachers alone when surveying classrooms, and if it is cost-efficient to send out external supervisors for classroom sessions.




2. Previous Research


Researchers surveying young people during the pandemic have faced similar challenges all over the world [19,20] and have found similar workarounds, although most of them had to start from scratch. Until very recently, there has not been much published research on the effects of lockdown workarounds on survey data quality. As the term “workaround” suggests, much of the conducted research during that time, the present study included, used ad hoc methods fitting individual needs and available infrastructure. Assuming that researchers in the field had a profound knowledge of survey methodology and put it to good use when developing workarounds, scholars can now benefit from the resulting pioneering work.



The following section will present previous research on third-party effects, the effects of external supervision, and relevant literature on survey research in general, which is relevant when surveying youths and adolescents with standardized questionnaires in classrooms, using different modes of supervision.



2.1. Supervision during Self-Administered Surveys


In theory, a well-designed questionnaire should not require any supervision at all, but evidence on data quality is not unambiguous. For instance, Felderer et al. [21] found that web surveys tend to have higher nonresponse rates than surveys led by interviewers. Their results contradict the findings of Mühlböck et al. [22], who investigated self-completion surveys among young adults and found no significant differences in response behavior between web surveys without supervision and modes with interviewers present—although completion rates were higher in the latter group. However, self-administration has been shown to be less prone to response bias [21]. Atkeson et al. [23] argue that the presence of an interviewer can alter response patterns on questions that pertain to an individual’s personal beliefs, attitudes, or experiences. Bidonde et al. [14] found that response rates of adolescents in studies of mental health can indeed vary with survey mode, consent type, and incentives used. Overall, it seemed that when there was any kind of supervision involved, response rates were at least slightly higher. The results of Cops et al. [8] suggest that the mode of administration can impact response behavior on different levels. Survey mode influence extends to both individuals’ likelihood to participate in the study, eliciting selection bias, and the potential for differential tendencies to report criminal behavior among participating individuals, prompting measurement bias. Thus, variations in the prevalence estimates of criminal behavior between studies arise from differences in the participating population, as well as potential effects related to the setting or anonymity. Since young people are considered less likely to participate in surveys compared to older people, a closer look into potentially enhancing methods is worthwhile.




2.2. Effects of Teachers’ Presence


Recruiting and surveying respondents in schools is a rather inexpensive and efficient way to achieve high response rates [3,4,5,18] and representative samples [10]. An important prerequisite for successful research involving schools and school personnel is to tailor survey research designs to schools’ needs [16]. However, the study presented by Rasberry et al. [15] shows how difficult survey research in schools can be. Their study was prepared and conducted carefully, and every pitfall seemed to be anticipated, but in the field, they still struggled with teachers failing to monitor the survey or unprecedented issues with post-survey logistics.



When surveys take place in schools, it is common practice to work with teachers as “assistant supervisors”, as they are already figures of authority in the target groups and can usually handle group dynamics and disruptions. Although their ability to do so may vary [5], this should increase data quality in terms of validity and completion rates [14].



A typical notion in the literature is that teachers are important or at least very helpful in setting up the survey infrastructure [17,18]. They can help keep respondents’ motivation up and help retrieve basic information, such as zip codes. These data are typically used to obtain small-scale data necessary for localizing neighborhoods that require municipal attention. Retrospective data might be more accurate when a confidant can help remember things. Teachers can provide valuable information and insights about academic abilities and behavior. All of the above is also noted in the protocols of the UWE survey. In conclusion, arguments speak in favor of teachers facilitating the survey process:



Hypothesis 1a: 

When conducting standardized survey research in classrooms, the presence of teachers increases data quality.





When conducting or assisting with a survey in their classroom, teachers may find themselves in a unique position where they need to balance two roles. They act as supervisors but are third parties at the same time. Yet, none of these attributions fits perfectly, and they are also ambiguous in their potential effects. In their role as supervisors, they hand out questionnaires or online survey links and are the primary source of information on comprehension questions. In many cases, they also read an introduction. From the researcher’s perspective, however, they are considered third parties, primarily because they have a personal relationship with the respondents, jeopardizing their neutrality. In addition, they usually do not know the questionnaire at all. In Demkowicz et al. [13], students reported that their teachers were not very helpful when asked comprehension questions. Before the survey took place in their classroom, teachers were not trained as interviewers in most cases, although Hatch et al. [16] highly recommend it. Depending on their seniority, they may or may not have been part of research in school [5]. Hence, it cannot be assumed that they are aware of how their assistance can affect the accuracy of responses. Rasberry et al. [15] even report teachers filling out the survey themselves, discussing survey questions, or reading sensitive questions out loud, potentially preventing students from answering truthfully.



The literature recognizes further sources of potential influence teachers or other adults can have on young people’s response behavior. An obvious one is social desirability bias. Social desirability bias is the tendency of respondents to provide answers that are socially acceptable rather than their true opinions or behaviors, which is more likely to occur in interviewer-administered surveys [23]. Adolescents may be particularly prone to social desirability bias because they are often highly influenced by their peers and social norms [24]. Cops et al. [8] found that self-reported delinquency was significantly lower when youths were supervised by adults close to them, which implies that third parties should be avoided, and surveys with sensitive questions should not take place at home. As Tourangeau and Smith [25] found in an early review of studies using the computer-assisted personal interview (CAPI) approach, social desirability bias can be reduced by using self-administered questionnaires or computer-assisted self-interviewing, which can increase anonymity and decrease social pressure to conform.



In contrast, the mere presence of teachers might increase the latter, since they are authority figures [26]. They establish the typical classroom atmosphere, and thus, respondents likely find themselves in their social role as students. When asked how they feel in this role, the presence of involved teaching personnel likely influences their response behavior. The relationship between students and teachers could also increase item nonresponse: ref. [17] reported that students were hesitant when asked about personal information by their teachers.



Duncan and Magnuson [27] discussed potential biases arising from the presence of adults during surveys in school settings due to differences in socioeconomic status. This may be especially relevant in this particular case: teachers in Germany are highly qualified personnel and thus have high socioeconomic status. The survey analyzed in this study was conducted in two of the poorest cities in Germany, so there is a high proportion of youths from materially deprived households.



The difference between a survey and an exam can be difficult to internalize for both students and teachers. A frequent observation from the protocols of UWE is that teachers tend to rush things. Of course, we want respondents to take their time; teachers, however, are used to tight schedules and like to get things done in time. This may partly stem from the practical necessity for schools to efficiently manage their staff resources, given that they are frequently understaffed, leading them to be cautious about allocating excessive time for survey projects [5]. Moreover, surveys are often perceived as additional work by teachers, which is not wrong (ibid.). Alibali and Nathan [3], as well as Hatch [16], strongly recommended being prepared for this and being patient with schools and teaching staff, as their time is limited.



The problem is recognized and not easily surmountable, so we need to assess whether it has adverse consequences. Strange et al. [17] showed that when strict time limits are established, those with literacy problems showed higher drop-out rates, and consequently, students from lower social classes were less likely to complete their surveys. Gummer and Roßmann [28] found that longer interview durations are related to higher motivation among respondents—strict time limits might dampen this motivation or at least eradicate its positive impact on data quality (e.g., item nonresponse). Following these arguments against teachers’ presence, a counterhypothesis challenging the first one could be:



Hypothesis 1b: 

When conducting standardized survey research in classrooms, the presence of teachers reduces data quality.






2.3. Effects of External Supervision


The obvious solution to this dilemma would be to educate teachers on the science of survey research, like [16] demonstrated. Unfortunately, this can be very difficult to pull off for various reasons, with time being the most pressing one. A potential remedy is the presence of a third, neutral party that is familiar with the pitfalls of conducting surveys. Trained interviewers can intervene when teachers unintentionally bias responses and help with comprehension questions. Communication among members of the research team can also help teachers and respondents understand the purpose of the study, resulting in higher motivation among all parties involved [5].



Demkowicz et al. [13] reported that respondents were motivated to complete their questionnaire because they were aware that their participation might be helpful to others in the future. Reflecting on their own lives and well-being has been seen to be helpful to children and young people as well, again increasing their motivation to complete the questionnaire. Those who are actively engaged in the projects associated with the survey (e.g., researchers acting as supervisors or even hired, but trained staff) are more likely to effectively convey to respondents the significant impact their participation can have on the project’s success and its subsequent benefits for youths and adolescents.



Hypothesis 2a: 

When conducting standardized survey research in classrooms, the presence of external supervisors increases data quality.





According to Epstein [29], adults who work in a school environment can be perceived as “another teacher” by both students and teachers. This can have an impact on the objectivity of interviewers and may also influence how young people respond. If it does not, sending in supervisors might not even be worth the effort, which cannot be underestimated [4,5,9]. Strange et al. [17] found that when surveys were administered to students either by a teacher or a researcher, there was no significant difference in the likelihood of students completing the questionnaire. Walser and Killias [9] and Kivivuori et al. [11] dealt with highly sensitive questionnaires and also found little significant differences in the response behavior of juveniles supervised by teachers versus external supervisors. The opposing hypothesis must therefore be:



Hypothesis 2b: 

When conducting standardized survey research in classrooms, the presence of external supervisors does not increase data quality.





Demkowicz et al. [13] discussed the role of non-teaching staff in creating an environment that deviates from the typical classroom atmosphere and empowers respondents with autonomy regarding their participation. Ethically, it is highly preferable for respondents to be aware that survey participation is voluntary. Moreover, informed consent can significantly enhance completion rates [13]. However, participation rates can also benefit from what Demkowicz et al. referred to as a ‘fait accompli’ scenario [13]. This refers to situations where parents and teachers of the respondents have already agreed to the surveys, and the assigned schoolwork is generally compulsory. Gaining consent from schools and parents in the first place is a field of research in itself [3,4,16].




2.4. Effects of Using Video Conference Software


Cost efficiency has been the primary challenge associated with deploying external supervisors or trained interviewers for surveys, until recently. Professional interviewers are expensive, and survey projects usually run on a budget [9]. In 2020 and following years, another big problem superseded this issue: contact limitations and the closure of schools. With contact limitations and lockdowns in place, sending in external supervisors was impossible.



One solution for this problem was the increasingly common use of video conference software, which allows people to virtually communicate face-to-face without having to be in the same room. Some schools had already used it for distance learning, and like many others, UWE took advantage of their efforts. A complex coordination process generated a set of new survey modes.



Video conference software is already used quite regularly in qualitative social science [20,30,31,32]. Common sources of bias are along the same lines as those in face-to-face or telephone interviews [20,30,31,32]. An additional bias is representativeness, as not all social strata have equal access to and competence in using VCT.



For quantitative research and questionnaire-based surveys, it is uncommon to make use of VCT, because it may appear impractical or redundant. It may be impractical, because it takes effort to arrange and set up, despite being technically unnecessary. It may be redundant, because a good questionnaire speaks for itself and does not need an interviewer. As discussed above, when dealing with adolescents in larger groups, supervision is required. There tends to be disruptions and group dynamics that are unique for this age group, as anyone who has worked with teenagers before can imagine. Strange et al. [17] described them vividly. Simply put, we cannot assume independent observations in shared classrooms. Finally, if external supervision is needed, VCT offers a relatively inexpensive solution.




2.5. Web Surveys


The age group analyzed here comprises individuals born after 2004, considered as “digital natives”. It can be argued that their extensive experience with digital devices does not result in any significant differences in data quality when completing a questionnaire with a pen, a school PC, or a smartphone. Raat et al. [33] found negligible differences between adolescents answering a health-related survey either on paper in schools or via web survey in terms of feasibility, reliability, and validity of the scales. Hallfors et al. [1] reported that self-administered surveys decrease item nonresponse compared to paper forms.



Young respondents in this generation born after 2000 may even prefer digital delivery. In a study conducted by Demkowicz et al. [13], respondents expressed a preference for digital delivery, citing reasons such as increased efficiency, familiarity with surveys on digital devices, concerns about anonymity due to recognizable handwriting, and heightened security concerns associated with the potential loss of paper forms.



Gummer and Roßmann [28] argued convincingly that the device used does indeed matter. However, their main argument was that the questionnaire design must fit the device, because there may be differences in the visibility of the questionnaire or different download times when using mobile devices, affecting response latency. A few respondents in Demkowicz et al. [13] also stated that they struggled sometimes with visual formatting. The survey project analyzed here utilized software that is suitable for all devices (“Sosci-Survey” [34])) and tested the resulting questionnaire on all possible devices—there was satisfactory visibility of the questionnaire, and there were no reports of problems with downloading the questionnaire or uploading responses.





3. Materials and Methods


The hypotheses will be tested using regression analyses, based on data from the 2021 wave of the UWE survey study, which has been described briefly above (available via [35]). Data quality indicators will be predicted based on different supervision modes while controlling for respondent and interview characteristics.



UWE set out to ask every youth in grades seven and nine in two Ruhr Area municipalities about their well-being, everyday life, and social resources, every other year since 2019, using standardized questionnaires [36,37]. The analyses in this study utilize data resulting from the survey round in one municipality that enabled cooperation with local secondary schools in spring 2021. Within this wave, a cohort comprising 923 students from grades seven and nine, typically ranging from 12 to 15 years old, within a single municipality, has commenced the process of responding to the questionnaires. During this period, schools were closed or opened for a limited number of students, depending on the incidence rates of the COVID-19 pandemic. Due to these unique circumstances, different modes of supervision were used in the same schools, and even classrooms were surveyed in various setups.



The survey itself covers the multidimensional operationalization of subjective well-being, social resources, and contexts and enables a comprehensive picture of adolescent life from a socioecological perspective [38]. Initially, the data collection involved handing out questionnaires in classrooms with an external supervisor and a teacher present. Supervisors were responsible for explaining and answering questions, while teachers represented figures of trust and authority during these sessions. The supervisors mostly comprised researchers responsible for the survey itself and their student assistants, who had been trained as interviewers.



The study provided three modes of supervision for groups of respondents aged 12 to 15, including (A) only teachers present, (B) teachers and external supervisors present via video-conference technology (VCT), or (C) external supervisors present via VCT without teachers. Questionnaires were self-completed using school-owned devices, personal devices, or paper forms. This quasi-experimental study allows for the systematic evaluation of potential differences in data quality between these modes of supervision.



3.1. Data Quality Indicators and Analyses


Three factors of data quality can be indicated reliably using the datasets of UWE: drop-outs, item nonresponse, interview duration, and straight-lining. This section describes these indicators and discusses why they are used and how they are analyzed.



A response is defined as a drop-out when the survey ends before the last quarter of the questionnaire is answered. The drop-out threshold lies between two item batteries: more general questions about school life and a battery about bullying. Roughly 5% of all respondents answered less than 75% of the overall questionnaire; this is what is considered a premature drop-out. This indicator can be seen as the negative of completion rates, which is a common measure of data quality. Mühlbrock et al. [22] used drop-out rates to compare self-administered versus supervised surveys among young adults but found no significant differences in drop-out rates. Drop-out is a binary variable; hence, the use of logistic regression is adequate for predicting it [39,40]. Logistic regression assumes a linear relationship between the independent variables and the log odds of the dependent variable. It also assumes the absence of multicollinearity, meaning that independent variables are not highly correlated. Multicollinearity concerns have been effectively addressed, as evidenced by satisfactory Variance Inflation Factor (VIF) values within the regression model, affirming the absence of significant multicollinearity among the independent variables. Limitations include its sensitivity to outliers and the assumption of linearity, which may not always hold in complex relationships. Additionally, logistic regression assumes that the observations are independent, and violations of this assumption can affect the accuracy of parameter estimates [40]. The independence of observations assumption usually does not hold in classrooms, as all respondents in the same classroom are exposed to the same conditions, which can differ between classrooms. Therefore, clustered standard errors and controls for all available conditions are implemented in the logistic regression model.



As a second indicator, I analyzed item nonresponse. 210 items were presented to all respondents. The great number of items is one of the reasons why the absence of supervision was not considered in the field. Most respondents answered most of the questions, but there are also a lot of gaps in the data. While the nonresponse rate is a common indicator for survey data quality [41,42], its use as a proxy indicator for nonresponse bias has been questioned [43]. Wagner called researchers to use the fraction of missing information instead [43,44]. He concluded that although completion rates might not be a good indicator of nonresponse bias, they are adequate for a comparison of different data collection methods [44]. For the analyses in this study, item nonresponse is measured by simply counting the items with missing values in the dataset. Some questions were filtered and could not be answered by all respondents, such as follow-up questions about migration background. They are excluded from the count. Respondents who were defined as drop-outs have been excluded from this analysis because they are extreme outliers. The decision against using a share or missing information instead of the raw count is based on the argument that a count is easier to interpret than a share, and transforming it into a percentage adds no information. Since the resulting variable can be described as count data, a variation of Poisson regression is deemed adequate [45,46]. There is no reason to assume zero inflation because all zeros in the data are simply complete questionnaires. Therefore, a negative binomial model to predict the number of unanswered questions will be applied. This model, akin to the previously discussed logistic model, assumes independence of observations, which is addressed by using clustered standard errors. VIF values cannot be estimated in negative binomial regression models. As recommended by Türkan and Özel [47], the model utilizes jackknifed estimators to remedy potential effects of multicollinearity and reduce bias in the estimation process.



The duration of interviews conducted with digital questionnaire forms has been recorded, allowing examination for any indication of haste. Interview duration is an ambiguous indicator. We cannot simply claim that a longer duration indicates higher quality than a shorter one, just as we assume fewer drop-outs or nonresponses to be indicators of better quality. Questions can be answered too slowly or too quickly. The former might imply that respondents have trouble understanding the questions or are distracted. The latter could indicate speeding through the questionnaire or straight-lining and consequently not answering truthfully. A very fast completion of the questionnaire can be indicative of a careless or fake response; hence, Leiner [42] suggested using completion times to identify meaningless data. In terms of response time for single items, Revilla and Ochoa [48] mentioned that highly skilled respondents could answer very quickly, although extremely short response times rule out the possibility that respondents read the question at all. They seemed to lean towards the notion that short response time is generally related to lower quality responses. Their results support this claim convincingly and are in line with the findings of Gummer and Roßmann [28], who found longer duration in higher motivated respondents. Interview duration was recorded in seconds during the self-administered questionnaire procedure. To make my results more comprehensible, I recoded the interview durations into minutes. The analysis excludes drop-outs and respondents who filled out paper forms. The former is because their duration is irrelevant to this question; the latter because the required data could not be collected for this group. Since Tourangeau et al. [49] used Cox regression to model interview duration, the study follows their recommendation here. Critical assumptions and limitations of Cox regression are similar to the aforementioned and involve the linearity of effects and independence of observations [49,50]. To assess potential inaccuracies due to multicollinearity, Variance Inflation Factors have been calculated and are satisfactory for all covariates.



Whether a response is truthful or not is difficult to assess. Satisficing response behavior may lead respondents to anchor their answers on the first response option they find satisfactory, which easily minimizes the required effort for survey completion [41]. If they then align their subsequent responses with the initial choice, straight-lining occurs. The absence of straight-lining enhances the reliability of data by signaling genuine respondent engagement and truthful reporting [41,42]. UWE uses several item battery or grid questions suitable for a thorough examination of possible straight-lining patterns. Many grid questions only contain three or four items, which can be answered truthfully with the same option repeatedly. Hence, the analysis presented in this work seeks patterns in item batteries containing at least five items. The questionnaire contains six grids that are unlikely to be answered truthfully by repeatedly choosing the same option. All of the items are answered on a five-point scale. Another logistic regression model will predict how likely it is that at least one occurrence of straight-lining can be detected in each supervision mode. The same measures are applied as in the first logistic model, and all VIF values are satisfactory.




3.2. Explanatory Variables


All statistical models control for the same characteristics of the respondents and the interview setting. Respondent characteristics include age, gender, migration background, German literacy, grade, and school type. School type distinguishes three types: higher secondary track (Gymnasium), comprehensive secondary track (Sekundarschule and Gesamtschule), and practical secondary track (Realschule and Hauptschule). The main difference is that attainment of the first one qualifies graduates for tertiary education; in the second, this is optional, and the third one does not offer this option. Table 1 presents the descriptive statistics of the variables used in the analyses:



Girls are slightly overrepresented in the sample. The maximum age in the sample is 17, although the usual age in grades seven to nine is 12 to 15. A very small portion of the sample has literacy problems, indicated by the question “How easy is it for you to read German?”, to which they answered “hard” or “very hard”. 41% of the sample has a migration background, which was defined as being born in another country or having a parent born in a country other than Germany. This share is consistent with the overall population of that age in metropolitan Germany.



The interview setting is characterized by supervision (teacher present or not, supervisor present or not), survey location (school or at home), and the form in which the questionnaire was delivered (paper or online). There were 84 classroom sessions, and the models control potential heteroskedasticity by clustering the standard errors accordingly in all models. The supervision has three possible forms, and the assignment was completed according to schools’ equipment, teachers’ preferences, and official contact restrictions. An overview of the supervision modes used in each school can be found in Table 2. During the time the survey was conducted, some schools were practicing what was called “Wechselunterricht” or “alternate distance learning”. Classes were split up into two groups, which were taught at home or in school for one week; in the next week, they swapped places. This allowed the researchers to test different approaches in the same classroom; assignment to one of the two groups was usually random by surname.



(A) Teacher only: One share of classrooms was surveyed without external supervision involved. Teachers were given paper questionnaires or shortened online survey links. The links were available as QR codes as well. They had the option to present a video or explain the procedure themselves. For that option, they had an introduction and manual prepared by the institute to ensure that all respondents had the same information. Respondents could either use their personal devices or school-owned devices, depending on teachers’ perceptions of what would work best in their classrooms.



(B) Teacher and external supervisor: Another group of classrooms had teachers present and was more or less constantly connected to an external supervisor via video conference software. They introduced the survey and offered help with comprehension questions. They also observed the situation but could not effectively intervene, given their mere virtual presence. This mode was combined with online surveys conducted on school computers or respondents’ personal devices.



(C) Supervisor only: Some classes were not available for interviews in school. We used the distance-learning channel they were already used to at that time to establish the group survey (Microsoft Teams in most cases). They were all online in a video call and filled out an online survey on their own devices at home. No teachers were present in this mode.



Table 2 presents the distribution of supervision modes among the three school types and their response rates:





4. Results


In the following section, predicted values for the indicators of data quality and full regression outputs are presented by mode of supervision.



4.1. Interview Drop-Outs


Drop-outs can have several reasons. Participation is not mandatory. Questions are in part very personal and there are many of them. Presumably, respondents lost interest in the survey or felt that it was too personal. Another possible reason is that they could not finish in time. This affects item nonresponse and interview duration as well—the survey was conducted during school hours (45 min), which places a natural limit to interview duration. The protocols mention that teaching personnel often insisted on ending the interview sessions when the “bell rang” (in most German schools, an emulated bell ring indicates the end of the lesson). Figure 1 reports the predicted probability of early interview drop-out. Based on the logistic regression model (Table 3), the probabilities do not significantly differ and are below 0.8%—all three interview situations can offer an acceptable completion rate. There is no clear evidence regarding Hypotheses 1a and 1b. This may suggest that the advantages and disadvantages of teachers supervising a survey cancel each other out. Hypothesis 2b states that external supervisors do not impact data quality, and the result presented in Figure 1 hints at this general direction.



Table 3 presents the full model. A significantly higher likelihood of not finishing the survey was found among youths who have problems with reading in German. The coefficient indicates that falling into that category increases the log odds of dropping out by 1.89. The fact that the coefficient shows a negative effect of supervision by both teachers and external supervisors, while the marginal effect is not significant in Figure 1, is likely due to interaction effects that are not considered in the model. Respondents who did not use paper forms were more likely to leave before finishing the survey. Students on the practical secondary track were much less likely to drop out than students on the high secondary track. They were supervised more often by teachers; paper forms may be the driving force here. Bias due to multicollinearity can be mostly ruled out, as the VIF values of both variables are below 10.




4.2. Item Nonresponse


Figure 2 shows the predicted item nonresponse across the three supervision scenarios based on a negative binomial regression model. The maximum value is 150. This is the highest possible number of unanswered questions for observations that are not considered to be drop-outs. While there is no significant difference between mode (B) and one of the others, the modes with only one adult present differ significantly in terms of item nonresponse. Students who were supervised by teachers only had an average item nonresponse of five, while it was less than two for students who were supervised by external supervisors only. This could be interpreted as evidence in favor of Hypotheses 1b and 2a, suggesting that teachers decrease data quality while external supervision is a clear benefit.



The coefficients presented in Table 4 indicate that with a one-unit change in the predictor variable, while holding other predictors constant, the logarithm of the expected counts of the response variable (number of unanswered questions) changes by the respective value. For instance, the estimator for the effect of web surveys versus paper questionnaires is −0.788. The exponential of that value yields 0.455, which means that the expected count of unanswered questions is approximately 45.5% lower for respondents using a web survey compared to those using a paper questionnaire, ceteris paribus. While this seems like a very large effect, accounting for other variables in the model and the constant is important to not overestimate the scale of the effect. School types also significantly differ; comprehensive and practical secondary schools have higher item nonresponse rates than high secondary schools.




4.3. Interview Duration


The survival curves depicted in Figure 3 show the predicted share of online questionnaires that are still open at the time points indicated by the x-axis based on a Cox regression analysis. The dashed line represents interviews supervised by teachers only, while the thin red line stands for sessions with teachers and additional support by external supervisors. Both trajectories are hardly distinguishable. They differ from the third, thick green line. Students who took the survey at home, virtually supervised by external staff, took more time on average to complete the survey. After 30 min, around 80% of the former had finished, while in the latter group, less than 60% had finished.



If the hazard ratio for an exemplary predictor is 1.2, it means that, on average, the hazard (risk) of the event occurring is 20% higher for each one-unit increase in the predictor variable. Assuming linear effects of the explanatory variables, each year of age means an increase in the hazard of 20%, meaning that older students finished the survey faster. Interview duration is the only indicator that differs significantly by age. Conversely, if the hazard ratio was 0.56 (supervisor-only mode), it would suggest that, on average, the hazard of the event is 44% lower for each one-unit decrease in the predictor variable. Interestingly, literacy did not have an effect. School types differed, with high secondary schools hosting shorter sessions on average than the other two types.




4.4. Straight-Lining


Figure 4 illustrates the predicted probability of manifesting suspected satisficing response behavior—discerned by the presence of a straight line in at least one out of six item batteries. On average, questionnaires completed in schools were more likely to contain straight lines in the grids. The difference is only significant between students solely supervised by teachers compared to students surveyed at home. The probabilities are relatively high for the former group, exceeding 20%.



The full figures of the analysis of straight-lining feature two significant effects. In addition to the mode of supervision, gender seems to make a difference in response behavior: girls were less likely to resort to straight-lining. In all other predictors, no effects can be reported.





5. Discussion


A successful recruitment process can be seen as a prerequisite for high data quality, and the previous literature shows that schools can be quite efficient partners in this endeavor [3,4,5,10,18]. This study does not question this notion but advises carefully assessing the potential effects of involving school staff when it comes to data collection. Hatch et al. [16] suggested working with school officials and personnel as as closely possible; a conclusion that was based on considerations about response rates. This claim is valid, as the loss of a single school during the process can threaten the representativeness of the whole sample [10,51]. The main message of this publication is that, apart from recruitment, the involvement of school staff in standardized survey research in classrooms should be limited to a minimum, based on the analyses of teacher supervision and attempts at external intervention.



5.1. Implications


Researchers cannot expect teachers or non-professional staff to deliver high-quality and unbiased survey data without further training. While there is a reasonable claim that any supervision can increase completion rates and the validity of survey data when surveying adolescents [5,14], supervision may not be unproblematic in any case. Two key factors speak against teachers supervising survey research: they can make lousy research assistants [5,13,15], and they can increase social desirability or related response bias unintentionally [8,17,23,26,27]. The results of the analyses in this article suggest the conclusion that data quality is lower when teachers are responsible for data collection, with regard to item nonresponse and the prevalence of satisficing patterns.



The finding that virtual external supervision is not successful in making a difference in data quality compared to teacher-only modes implies that this form of intervention is insufficient. In light of the potential compromise of data quality, the literature suggests that the introduction of external supervisors, acting as neutral parties well-versed in survey conduct, may serve as a valuable countermeasure. External supervisors have been shown to increase motivation [5,13] and contribute to a neutral atmosphere [13], potentially enhancing the data collection process. While teachers are usually present in schools anyway, (additional) external supervision is expensive [4,5,9]. Thus, the decision to involve them or not requires justification. This study tested two possible ways to ensure external supervision. Additional supervisors were present virtually in a video conference while teachers were present in the classroom. This mode, labeled “Mode B”, had a minimal effect on data quality. The efforts invested in establishing this mode were found to be disproportionately high in comparison to its impact on data quality. “Mode C” yielded considerably better results and did not involve teachers and classrooms in the first place. However, this study is limited in that it cannot determine whether the enhanced data quality in certain modes is a result of the supervisor or the setting.



The traditional paper questionnaire is still a valid choice in contemporary survey research, while digital solutions require a thorough examination of the necessary infrastructure, including internet connectivity and devices, to ensure a reliable research environment. The study contributes to the debate on whether web surveys or digital questionnaires work better in self-administered surveys as opposed to paper forms. In addition to the evident advantage of eliminating the need for transcribing digitally delivered questionnaires, early research, in particular, supports digital questionnaires for their favorable impact on anonymity, reducing item nonresponse associated with social desirability [1,25]. More recent studies indicate that the data quality of digital surveys is on par with traditional paper forms [2,21,33], given that all formats and devices function as intended [28]. Moreover, there is a notable inclination among younger respondents towards favoring digital delivery [13]. In contrast, the results presented here indicate a higher drop-out rate among respondents using the online questionnaire. There are two explanations for this, which are backed by the protocols of the UWE study. Firstly, intermittent disruptions in the connection between digital devices and the survey server occurred. This was primarily attributed to limited infrastructure in schools and respondents’ devices occasionally lacking sufficient charge. Secondly, a paper form does not go away when closed, posing a higher barrier to dropping out. However, when drop-outs were excluded from the analyses, item nonresponse and the prevalence of satisficing did not differ between the modes.




5.2. Limitations


Based on the data structure and the proceedings in the field, the results presented cannot distinguish whether the enhanced data quality of Mode C compared to the modes involving teachers was a result of the supervisor or the setting. Future research should ideally investigate the impact of external supervisors in classrooms in the absence of teachers and explore teachers’ supervision of web surveys conducted in students’ homes. Additionally, the data collection in UWE did not feature a completely unsupervised survey mode, which is a clear limitation. The “supervisor only” mode could be considered almost unsupervised, as there was no physical presence of any adult and no risk of responses being exposed to a third party. Mühlböck et al. [22] examined differences between web surveys with interviewers present and modes without supervision and found none in terms of response behavior, but higher completion rates were found in the supervised groups. Both findings are contradicted by this study, as drop-out rates did not differ significantly, but satisficing response patterns were more prevalent in physically supervised modes compared to virtual supervision and are in line with Tourangeau and Smith [25], who concluded that self-administration could yield better results indeed.



The quasi-experimental nature of this study could be considered a potential limitation, and it would be worthwhile to conduct further research using randomly assigned supervision modes. However, respondents did not self-select into supervision modes. The assignment was completely external and based on decisions of the school boards, depending on factors completely unrelated to respondents’ competencies or motivation to fill out a questionnaire. Hence, the differences in item nonresponse and response patterns are valid arguments for future research to not rely on teachers alone when conducting standardized survey research in classrooms.





6. Conclusions


In light of the analyses conducted in this study, several key conclusions emerge, shedding light on the crucial aspects of conducting standardized survey research in classroom settings. The central message resonating from this publication emphasizes the need to restrict the involvement of school staff, particularly teachers, to a minimum capacity beyond the recruitment phase.



Limitations of Teacher Involvement: The analyses of teacher supervision and attempts at external intervention underscore the challenges associated with relying on teachers or non-professional staff for survey data collection. It becomes evident that without specialized training, researchers cannot anticipate high-quality and unbiased survey data from untrained supervisors. The investigation reveals a clear correlation between the involvement of teachers in data collection and diminished data quality. Noteworthy differences surface concerning item nonresponse and the prevalence of satisficing patterns, emphasizing the necessity for cautious consideration when assigning responsibility for data collection.



Insufficiency of Virtual External Supervision: Contrary to expectations, the study highlights the inadequacy of virtual external supervision in enhancing data quality compared to teacher-only modes. This insight prompts a re-evaluation of the efficacy of such interventions, suggesting a need for more robust strategies or alternative approaches. Also, more research is necessary to gain potential differences in results when external supervisors are physically present.



Continued Viability of Traditional Paper Questionnaires: In the realm of contemporary survey research, paper questionnaires remain a viable and reliable choice. While digital delivery has been shown to be superior in terms of item nonresponse and satisficing patterns, the study emphasizes the necessity of conducting a thorough evaluation of digital infrastructure when considering digital survey solutions. The utilization of adolescents’ personal devices for survey participation introduces a potential challenge to data continuity, as variations in device quality, low battery levels, or other technical constraints may contribute to increased drop-out rates.



Contrasting Findings and Potential for Further Research: Variances in findings between this study and previous research, particularly regarding drop-out rates and satisficing response patterns, warrant further investigation. Since the quasi-experimental nature of this study limits the representativeness of the results, future research is called to utilize randomly assigned supervision modes to corroborate and expand upon these insights.



In conclusion, this study contributes insights into the nuanced dynamics of survey research in educational settings, emphasizing the need for meticulous planning, training, and consideration of alternative modes to enhance the reliability and quality of data collection.
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Figure 1. Predicted probability of drop-out by mode of supervision (logistic regression; full figures in Table 3). 
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Figure 2. Predicted item nonresponse by mode of supervision (negative binomial regression; full figures in Table 4). 
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Figure 3. Predicted interview duration in minutes by mode of supervision (Cox regression; full figures in Table 5). 
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Figure 4. Predicted probability of having at least one occurrence of straight-lining by mode of supervision (logistic regression; full figures in Table 6). 
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Table 1. Descriptive statistics.
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	Variable
	Mean
	sd
	Min
	Max
	N





	Individual Characteristics
	
	
	
	
	



	Age
	13.84
	1.24
	12
	17
	923



	Gender: Female
	0.54
	0.50
	0
	1
	923



	Literacy Problems: Yes
	0.02
	0.15
	0
	1
	923



	Migration Background: Yes
	0.41
	0.49
	0
	1
	923



	School: Comprehensive Secondary Track
	0.38
	0.49
	0
	1
	923



	School: High secondary Track
	0.49
	0.50
	0
	1
	923



	School: Practical Secondary Track
	0.26
	0.44
	0
	1
	923



	Interview Characteristics
	
	
	
	
	



	Delivery: Web survey
	0.22
	0.41
	0
	1
	923



	Teacher only (A)
	0.49
	0.50
	0
	1
	923



	Teacher and supervisor (B)
	0.38
	0.49
	0
	1
	923



	Data Quality Indicators
	
	
	
	
	



	Drop-out: Yes
	0.04
	0.19
	0
	1
	923



	Item nonresponse count
	8.12
	24.06
	0
	186
	923



	Interview Duration (Minutes)
	21.03
	10.76
	2
	56
	923



	Occurrences of straight-lining
	0.28
	0.66
	0
	4
	923










 





Table 2. Supervision modes in surveyed schools.
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	School
	(A)

Teacher Only
	(B)

Teacher & Supervisor
	(C)

Supervisor Only
	Response Rate





	Comprehensive secondary track 1
	
	X
	X
	11%



	Comprehensive secondary track 2
	
	X
	
	38%



	Comprehensive secondary track 3
	X
	
	
	41%



	High secondary track 1
	
	X
	X
	49%



	High secondary track 2
	X
	X
	
	77%



	High secondary track 3
	X
	
	
	64%



	Practical secondary track 1
	X
	
	
	64%



	Practical secondary track 2
	X
	X
	
	53%



	Practical secondary track 3
	X
	
	
	37%










 





Table 3. Interview drop-outs—logistic regression results.






Table 3. Interview drop-outs—logistic regression results.





	

	
Coef.

	
St. Err.

	
z-Value

	
p-Value

	
[95% Conf

	
Interval]

	
Sig






	
Respondent characteristics:




	
Gender: Female

	
0.069

	
0.341

	
0.20

	
0.84

	
−0.6

	
0.737

	




	
Age

	
−0.014

	
0.153

	
−0.92

	
0.36

	
−0.439

	
0.16

	




	
Problems with reading German

	
1.829

	
0.778

	
2.35

	
0.019

	
0.305

	
3.353

	
**




	
Migration background

	
0.546

	
0.339

	
1.61

	
0.108

	
−0.119

	
1.21

	




	
Interview characteristics:

	

	

	

	

	

	

	




	
Web survey

	
14.252

	
1.288

	
11.07

	
0

	
11.728

	
16.776

	
***




	
Teacher only (base)

	
-

	
-

	
-

	
-

	
-

	
-

	




	
Teacher & supervisor

	
−1.331

	
0.487

	
−2.73

	
0.006

	
−2.286

	
−0.376

	
***




	
Supervisor only

	
−0.579

	
0.706

	
−0.82

	
0.412

	
−1.963

	
0.804

	




	
School type:

High secondary (base)

	
-

	
-

	
-

	
-

	
-

	
-

	




	
Comprehensive secondary

	
0.306

	
0.504

	
0.61

	
0.544

	
−0.682

	
1.295

	




	
Practical secondary

	
−15.566

	
1.205

	
−12.92

	
0

	
−17.928

	
−13.204

	
***




	
Constant

	
−1.072

	
2.152

	
−0.50

	
0.618

	
−5.289

	
3.145

	




	
Mean dependent var

	
0.037

	
SD dependent var

	
0.188

	




	
Pseudo r-squared

	
0.097

	
Number of obs

	
923

	




	
Chi-square

	
513.943

	
Prob > chi2

	
0.000

	




	
Akaike crit. (AIC)

	
283.499

	
Bayesian crit. (BIC)

	
331.840

	








*** p < 0.01, ** p < 0.05, * p < 0.1.













 





Table 4. Item nonresponse—negative binomial regression results.
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Coef.

	
St. Err.

	
z-Value

	
p-Value

	
[95% Conf

	
Interval]

	
Sig






	
Respondent characteristics:

	

	

	

	

	

	




	
Gender

	
−0.165

	
0.171

	
−0.97

	
0.335

	
−0.499

	
0.17

	




	
Age

	
0.02

	
0.057

	
0.35

	
0.729

	
−0.092

	
0.132

	




	
Problems with reading German

	
−0.024

	
0.666

	
−0.04

	
0.971

	
−01.33

	
1.282

	




	
Migration background

	
0.154

	
0.115

	
1.33

	
0.182

	
−0.072

	
0.38

	




	
Interview characteristics:

	

	

	

	

	

	

	




	
Web Survey

	
−0.788

	
0.378

	
−2.08

	
0.037

	
−1.529

	
−0.047

	
**




	
Teacher only (base)

	
-

	
-

	
-

	
-

	
-

	
-

	




	
Teacher & supervisor

	
0.179

	
0.223

	
0.80

	
0.422

	
−0.259

	
0.617

	




	
Supervisor only

	
−0.42

	
0.241

	
−1.74

	
0.081

	
−0.892

	
0.052

	
*




	
School type:

High secondary (base)

	
-

	
-

	
-

	
-

	
-

	
-

	




	
Comprehensive secondary

	
0.817

	
0.242

	
3.38

	
0.001

	
0.343

	
1.292

	
***




	
Practical secondary

	
1.86

	
0.388

	
4.79

	
0

	
1.099

	
2.62

	
***




	
Constant

	
0.41

	
0.888

	
0.46

	
0.645

	
−1.331

	
2.15

	




	
lnalpha

	
0.475

	
0.101

	
-

	
-

	
0.278

	
0.672

	




	
Mean dependent var

	
4.068

	
SD dependent var

	
9.815

	




	
Pseudo r-squared

	
0.042

	
Number of obs

	
895

	




	
Chi-square

	
169.814

	
Prob > chi2

	
0.000

	




	
Akaike crit. (AIC)

	
4158.635

	
Bayesian crit. (BIC)

	
4211.400

	








*** p < 0.01, ** p < 0.05, * p < 0.1.













 





Table 5. Interview duration—Cox regression results.






Table 5. Interview duration—Cox regression results.





	

	
Hazard Ratio

	
Robust St. Err.

	
z-Value

	
p-Value

	
[95% Conf

	
Interval]

	
Sig






	
Respondent characteristics:

	

	

	

	

	

	




	
Gender: Female

	
0.99

	
0.075

	
−0.14

	
0.892

	
0.853

	
1.149

	




	
Age

	
1.206

	
0.049

	
4.60

	
0.000

	
1.114

	
1.307

	
***




	
Problems with reading German

	
0.863

	
0.273

	
−0.47

	
0.64

	
0.464

	
1.603

	




	
Migration background

	
0.948

	
0.072

	
−0.70

	
0.484

	
0.817

	
1.1

	




	
Interview characteristics:

	

	

	

	

	

	

	




	
Teacher only (base)

	
-

	
-

	
-

	
-

	
-

	
-

	




	
Teacher & supervisor

	
0.921

	
0.123

	
−0.61

	
0.54

	
0.709

	
1.198

	




	
Supervisor only

	
0.561

	
0.125

	
−2.60

	
0.009

	
0.362

	
0.867

	
***




	
School type:

High secondary (base)

	
-

	
-

	
-

	
-

	
-

	
-

	




	
Comprehensive secondary

	
0.654

	
0.091

	
−3.06

	
0.002

	
0.498

	
0.858

	
***




	
Practical secondary

	
0.23

	
0.073

	
−4.62

	
0.000

	
0.123

	
0.429

	
***




	
Mean dependent var

	
25.654

	
SD dependent var

	
7.935

	




	
Pseudo r-squared

	
0.013

	
Number of obs

	
699

	




	
Chi-square

	
62.718

	
Prob > chi2

	
0.000

	




	
Akaike crit. (AIC)

	
7683.672

	
Bayesian crit. (BIC)

	
7720.069

	








*** p < 0.01, ** p < 0.05, * p < 0.1.













 





Table 6. Straight-lining—logistic regression results.






Table 6. Straight-lining—logistic regression results.





	

	
Coef.

	
St. Err.

	
z-Value

	
p-Value

	
[95% Conf

	
Interval]

	
Sig






	
Respondent characteristics:




	
Gender: Female

	
−0.745

	
0.186

	
−4.01

	
0.000

	
−1.109

	
−0.381

	
***




	
Age

	
−0.084

	
0.066

	
−1.26

	
0.208

	
−0.214

	
0.046

	




	
Problems with reading German

	
0.261

	
0.456

	
0.57

	
0.568

	
−0.633

	
1.154

	




	
Migration background

	
−0.113

	
0.16

	
−0.71

	
0.478

	
−0.427

	
0.2

	




	
Interview characteristics:

	

	

	

	

	

	

	




	
Web survey

	
−0.234

	
0.292

	
−0.80

	
0.424

	
−0.806

	
0.339

	




	
Teacher only (base)

	
-

	
-

	
-

	
-

	
-

	
-

	




	
Teacher & supervisor

	
−0.283

	
0.209

	
−1.35

	
0.176

	
−0.693

	
0.127

	




	
Supervisor only

	
−0.603

	
0.301

	
−2.01

	
0.045

	
−1.192

	
−0.014

	
**




	
School type:

High secondary (base)

	
-

	
-

	
-

	
-

	
-

	
-

	




	
Comprehensive secondary

	
0.107

	
0.24

	
0.45

	
0.656

	
−0.363

	
0.577

	




	
Practical secondary

	
−0.03

	
0.287

	
−0.10

	
0.917

	
−0.594

	
0.533

	




	
Constant

	
0.356

	
0.947

	
0.38

	
0.707

	
−1.5

	
2.211

	




	
Mean dependent var

	
0.198

	
SD dependent var

	
0.399

	




	
Pseudo r-squared

	
0.031

	
Number of obs

	
895

	




	
Chi-square

	
31.717

	
Prob > chi2

	
0.000

	




	
Akaike crit. (AIC)

	
882.369

	
Bayesian crit. (BIC)

	
930.337

	








*** p < 0.01, ** p < 0.05, * p < 0.1.
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