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Abstract. The present contribution discusses a strategy to address
methodological and ethical challenges in network survey designs. The
approach seeks to balance statistical rigor with the protection of partic-
ipants’ privacy. Its applicability is demonstrated through a case study
involving high school students in Southern Italy aiming at exploring the
factors related to their post-diploma educational choices. Recognising the
role of peers’ influence, the study adopts a statistical model that includes
the students’ relationships within a class, i.e. the class adjacency matrix,
considering different kinds of interactions among classmates. All students
in the classes selected through a quota sampling procedure are included
in a whole network study, raising important ethical and privacy con-
cerns. To address these issues, anonymisation protocols are implemented
to ensure data protection and management.
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1 Introduction

Scholars have shown that peers can exert an influence on educational choices
[1-4] as well as personal expectations closely related to social context [5]. Given
the relevance of these dynamics in shaping students’ trajectories, it is important
to explore research perspectives capable of capturing the underlying relational
dynamics.

To operationalise peer effects, a network analysis perspective is particularly
useful for gathering information on interactions and connections in educational
research [6], providing an in-depth understanding of social influence and selection
mechanisms. Nevertheless, the adoption of such designs raises significant ethical
and privacy concerns [7,8], making it essential to employ methodologically sound
strategies that reconcile the protection of sensitive data with the validity of sta-
tistical analyses. This requires the implementation of rigorous anonymisation
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procedures and advanced data protection protocols to ensure participants’ con-
fidentiality throughout the entire research process, including the dissemination
of findings [9].

Within this context, the present contribution discusses a strategy to address
methodological and ethical challenges in network survey designs. The approach
seeks to balance statistical rigor with the protection of participants’ privacy. Its
practical application is illustrated through a case study involving high school stu-
dents in Southern Italy, focused on exploring the factors influencing their post-
diploma educational choices. The role of peers’ influence is included in statistical
models that use the intra-class relationships, i.e. the class adjacency matrix, as
explicative variable. All students in the classes selected through a quota sampling
procedure are included in a whole network study, raising important ethical and
privacy concerns. To address these issues, anonymisation protocols are imple-
mented to ensure data protection and management.

2 Peer Effects and Network Research Ethics

The analysis of peer effects presents inherent complexities, particularly due to
the simultaneous interactions among individuals, which can generate reciprocal
relationships that are difficult to isolate. This perspective relates to the reflection
problem, which explores whether and to what extent an individual’s behaviour is
influenced by their reference group. To identify mechanisms of social influence, it
is necessary to adopt an approach that jointly studies the interactions between
endogenous, exogenous, and correlated effects [10]. Some researchers suggest
that the reflection problem can be addressed through methodologies that focus
on interactions within social networks, enabling a more accurate distinction of
peer influence mechanisms [11].

From this perspective, measuring peer effects presents a considerable chal-
lenge, as it requires the formulation of a well-designed research framework that
can accurately capture and interpret relationships among people. This is com-
pounded by the complexity of the interactions themselves, which involve a range
of social, psychological, and environmental factors that have an impact on indi-
vidual behaviour. To address this, a carefully structured research design is essen-
tial to facilitate the collection of network data but also to incorporate analytical
techniques to interpret the subtle dynamics at play. Social Network Analysis
examines this phenomenon in terms of an inter-subjective perspective, focusing
on the entire system. This methodological approach is not limited to investigat-
ing personal connections but the overall architecture of the network, identifying
structural patterns, substructures, and ways in which the social capital is dis-
tributed among actors.

Network studies are often difficult to perform, particularly outside of con-
strained settings, such as classrooms, schools, or organizational environments
[12]. The primary advantage of a network research design lies in its capacity to
facilitate the identification of ties between respondents, offering tools to assess
actors’ centrality within the broader network, their access to information and
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resources across distinct network regions, and other critical measures. A class-
room, for instance, represents a bounded context for the implementation of whole
network research designs [13]. The widespread use of digital technologies and the
proliferation of data collection methods have made the potential risks associated
with the disclosure of personal information more apparent. Privacy-related issues
have taken on a critical dimension, as social networks can lead to the inadver-
tent disclosure of sensitive data [14]. In network data collection, the information
gathered is not limited to involved respondents. Participants may, in fact, nom-
inate other individuals who are unaware of being mentioned, which significantly
amplifies the privacy-related issues. In this regard, the non-participation of an
individual in the study does not necessarily mean that the person is excluded
from the data collection process, as they may have been named by other partic-
ipants as part of their social network. The implication of such social dynamics
underlines the need of implementing rigorous measures to protect privacy and
ensure the security of the information processed [7,15]. To address these issues,
network research design must integrate protection procedures with data qual-
ity and validity. The gathered information complies with privacy regulations,
without compromising the reliability of data, and establishes the foundations
for research that respects participants’ rights while maintaining high standards
of scientific rigour.

3 Methodological Challenges in Network Designs

Before presenting the survey conducted in high schools in Southern Italy (Cam-
pania region) and the proposed strategy at work, let us introduce the statistical
model we will use to investigate the factors influencing students’ educational
choices at the end of high school. In our case, if we exclude interactions between
students from different classes, each class can be considered a subnetwork, within
the students’ educational choices can be influenced by their classmates. Given
intra-class relational dynamics, i.e. the adjacency matrix G coding the network
(G = (g45), with g;; = d% if there is link between the student 7 and the student
J, 9i; = 0 if the link does not exist, and d; the degree of the student 4), following
[11] the model to explore the role of peer interactions in shaping educational
choices can be described as follows:

y=oac+vX+dGX + Gy + €.

where y represents the outcome variable, namely students’ educational choices.
The term a¢ captures class fixed effects, while vX represents the influence
of students’ own characteristics (such as age, sex, family background, and soft
skills). The term dGX captures the effects of the characteristics of students’
classmates, and Gy captures the influence of classmates’ educational choices.
The error term e is assumed to satisfy E(e | ac, X, G) = 0, meaning that both
students’ characteristics X and the network structure G are exogenous with
respect to the outcome variable y.
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It is evident that, in order to apply this kind of model to analyse peer effects,
it is necessary to design a survey that, beyond the students’ outcome and charac-
teristics, thoroughly collect classes network structures G, preserving the linkage
among G, X and y.

3.1 Survey Design at Work

The network research design was implemented through a structured set of steps,
summarised as follows. First, a quota sample was drawn from high schools in
the Campania region. A total of 28 schools were selected from a population of
324, using stratification based on provinces and school types. Specifically, the
sample was divided into 20 strata, combining the five provinces (Avellino, Ben-
evento, Caserta, Naples, and Salerno) with four school types (lyceum, vocational,
technical, and multi-track institutions), as described in Table1l. The province
of Naples, the largest stratum, includes six lyceums, three technical schools,
one vocational school, and two multi-track schools. Salerno is represented by
eight schools in total, while the provinces of Avellino, Benevento, and Caserta
each contribute with two or three schools. Within the selected schools, a ran-
dom sample of 91 classes was drawn. In total, 1,551 students participated in
the study. In line with the quotas and population strata, lyceums and schools
from the provinces of Salerno and Benevento were oversampled to ensure ade-
quate presence of scholastic oriented tracks and different territorial contexts.
Conversely, multi-track schools and schools in Naples and Caserta were under-
sampled. Despite the inherent limitations and potential biases associated with
the selected sample and the complexity of conducting research in school settings,
the resulting data can be considered robust and suitable for further analysis.

An online self-administrated questionnaire was presented by the research
staff in February 2025 to students attending the final year of the sample of
high schools selected. The instrument was implemented using the SurveyMon-
key platform and was structured in three sections. In the first section students’
sociodemographic characteristics, including age, gender, parents’ education level
and employment status, and individual soft skills (X) were gathered. The sec-
ond section focused on post-graduation choices, collecting information on the
intention to pursue higher education, the field of study, the preference to attend
a university within or outside the region of residence (y). The final section was
devoted to describe interactions among classmates. The network data (G) are
collected asking students to indicate the classmates with whom they have the
closest ties in terms of friendship, advice in school-related activities, emotional
support for personal matters, and appraisal support related to educational and
professional choices after high school. For each question, the survey participants
might have indicated up to five students in order to obtain a list of around 20
different classmates, reconstructing a whole network structure within each class-
room able to explore social influence and social selection mechanisms among
peers during educational transitions.

To ensure participants’ anonymity during the network data collection phase,
a protocol was implemented that avoided directly revealing students’ names.
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Each school provided class rosters in which student names were paired with
randomized codes. These lists were accessible only to the teachers; the research
staff had no access to this information and was solely responsible for facilitating
the survey by providing technical instructions. Students completed the question-
naire by selecting the code corresponding to their own name and responding to
network-related questions using the codes associated with their classmates. This
method allowed for the collection of data on various types of peer relationships
without revealing the identities of the respondents. At the end of the survey,
teachers also provided the codes of students who did not participate, enabling
researchers to account for missing nodes and ties during the data cleaning pro-
cess. Although separate data collectors were created for each school and class-
room, the responses were later integrated into a unified database. This procedure
preserved student privacy, ethical standards and principles of transparency in the
protection of personal data, while successfully reconstructing the social network
structure within each class at school.

During the data cleaning process, the proposed strategy highlighted the need
for procedures to manage missing data, in order to preserve the integrity of the
information and to reconstruct network data that are both complete and repre-
sentative. This issue has been extensively studied [16,17], and a wide range of
solutions for imputing missing links has been proposed within the field of net-
work analysis. In this context, advanced imputation methods will be employed,
taking into consideration the specific structural properties of the network and
the mechanisms underlying link formation. Finally, additional analyses will pur-
sue two objectives. First, we will investigate the heterogeneity of peer effects
on educational choices, examining how these effects vary according to students’
backgrounds, school types, and geographic contexts. Second, we will aim to iden-
tify particularly vulnerable or influential subgroups within educational settings.

Table 1. Distribution of high schools in the population and sample (in brackets) by
Campania provinces and School Types (20 strata).

School types|Avellino | Benevento|Caserta| Naples|Salerno Total
Lyceum 8 (2) 4 (2) 22 (2) 67 (6) 26 (3) 127 (15)
Vocational 2 (0) 1 (0) 1(1) 11 (1) 8 (1) 23(3)
Technical 2 (0) 1(0) 7 (0) 16 (3) 5(2)] 31(5)
Multi-track 13 (0) 12 (1) 21 (2) 69 (2) 28 (2) 143 (5)
Total 25 (2) 18 (3)| 51 (3)|163 (12)| 67 (8)324 (28)
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