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Abstract

English

First-semester students transitioning to higher education rely on self-regulation skills to promote their learning,
their academic success and their perseverance until graduation. One particular skill is academic help-seeking
together with peers which allows students to overcome knowledge-related obstacles and fosters understanding
of concepts.

Academic help-seeking among peers is based on social interaction and hence requires access to social
resources. Two specific components of social resources are social embeddedness and group awareness: First,
social embeddedness designates having access to close peers that are likely to provide help. Second, cognitive
group awareness designates being attentive about peers’ cognitive states, such as considering who is competent
enough to provide an explanation for a lecture-related problem.

The first article presents a semester-long field study investigating the role of social resources on academic help-
seeking as well as academic success measures. The results indicate that both components of social resources
improve academic help-seeking. On top of that, group awareness particularly predicts student’s satisfaction and
this relationship is mediated via academic help-seeking. Interestingly, it was found that academic help-seeking
had a negative effect on student’s satisfaction.

The group awareness about peers’ competence within a content-domain may be supported by tools that provide
respective cognitive information. Those may enable informed decisions on peers when seeking help. Both articles
two and three present two in-field intervention studies in which group awareness information was provided to
students in order to support the selection of adequate helpers. The second article develops the theoretical
rationale behind the displayed group awareness information of helpers’ availability and competence. Based on
that, the third article provides evidence that the two components of social resources develop within different
timeframes during the first semester: group awareness is improved by information after the first week, whereas
social embeddedness evolves the most in the weeks before the exam. Both studies did not reveal a systematic
pattern for students’ selection of helpers based on cognitive group awareness information.

Research has shown that (meta-)cognitive learning strategies invoke (meta-)cognitive processes beneficial for
learning. Hence, it can be expected that during academic help-seeking the application of strategies conducive to
the current learning goal may similarly improve the outcome of help-seeking episodes. Based on this expectation,
the fourth article clarifies the competence to make use of social resources, describes the development of a
situational judgement test and provides empirical evidence for the quality of differentiation of its subscales.
Additionally, a moderating effect of the competence on the association between academic help-seeking and
academic success was tested, but could not be confirmed. The development of this test was a fundamental
contribution to the present dissertation.

Furthermore, this dissertation sheds a light on the digital services students use for academic help-seeking and
how they actually seek help. Moreover, traditional help-seeking literature describes reasons why students avoid
seeking help. Building on that evidence, it is of interest in how far these reasons hold true for help-seeking with
digital services as well as which features are perceived as insufficient and may need to be improved in future
support services. Oriented on these goals, the fifth article reports results of semi-structured interviews regarding
singular help-seeking episodes using digital services. In the most of the reported episodes help was sought via
mobile instant messenger services. Moreover, social humiliation by peer students was the most frequently
reported inhibition that prevented students to seek help from peers. Further results are reported.

Overall, the present work follows several approaches to provide conceptual discussion as well as empirical
evidence on how to support students’ transition to higher education when they are using peer students for
academic help-seeking behavior.



German

Erstsemester Studierende die sich an einer Hochschule orientieren, missen sich auf ihre Fahigkeiten zur
Selbstregulation verlassen, um ihren Lernfortschritt, ihren akademischen Erfolg und ihre Ausdauer bis zum
Abschluss voranzutreiben. Eine besondere Fahigkeit ist die akademische Hilfesuche gemeinsam mit
Mitstudierenden, die es ermdglicht wissensbezogene Schwierigkeiten zu Uberwinden und das Verstandnis von
Konzepten zu fordern.

Akademisches Hilfesucherverhalten unter Mitstudierenden basiert auf sozialer Interaktion und benétigt damit
Zugang zu sozialen Ressourcen. Zwei spezifische Komponenten der sozialen Ressourcen sind die soziale
Eingebundenheit und Group Awareness: Erstens, soziale Eingebundenheit bezeichnet Zugang zu nahestehenden
Mitstudierenden zu haben, die mit hoher Wahrscheinlichkeit Hilfe geben. Zweitens, kognitive Group Awareness
bezeichnet die Aufmerksamkeit fur kognitive Zustande der Mitstudierenden, wie etwa das Nachdenken daruber,
wer kompetent genug ist eine Erklarung fiir ein Problem mit Bezug zur Vorlesung zu geben.

Der erste Artikel stellt eine Semester-begleitende Feldstudie vor, welche die Rolle von sozialen Ressourcen auf
das akademische Hilfesuchverhalten und akademischen Erfolgsmafe untersucht. Die Ergebnisse legen nahe,
dass beide Komponenten der sozialen Ressourcen akademisches Hilfesuchverhalten verbessern. Daruber
hinaus sagt Group Awareness die Studierendenzufriedenheit vorher und dieser Zusammenhang wird mediiert
durch akademisches Hilfesuchverhalten. Interessanterweise hat akademisches Hilfesuchverhalten einen
negativen Einfluss auf die Studierendenzufriedenheit.

Die Group Awareness Uber die Kompetenz von Mitstudierenden innerhalb eines Inhaltsbereichs konnte durch
Tools unterstitzt werden, welche entsprechende kognitive Informationen bereitstellen. Diese sollten informierte
Entscheidungen tber Mitstudierende wahrend der Hilfesuche ermdéglichen. Die Artikel zwei und drei stellen zwei
Interventionsstudien im Feld vor, in denen Group Awareness Informationen fir Studierende bereitgestellt wurden
um die Auswahl geeigneter Hilfegebender zu unterstutzen. Der zweite Artikel entwickelt die theoretische
Begriindung hinter den dargestellten Group Awareness Informationen von Hilfegebenden, namlich Verfugbarkeit
und Kompetenz. Darauf basierend liefert der dritte Artikel Evidenz dafur, dass sich die beiden Komponenten der
sozialen Ressourcen in unterschiedlichen Zeitfenstern wahrend des ersten Semesters entwickeln: Group
Awareness verbessert sich durch Informationen nach der ersten Woche, wohingegen sich soziale
Eingebundenheit am starksten in den Wochen vor der Klausur entwickelt. Beide Studien haben kein
systematisches Muster bezlglich der Auswahlentscheidung Studierender Uber Hilfegebende basierend auf
kognitiven Group Awareness Informationen aufgedeckt.

Die Forschung hat gezeigt, dass (meta-)kognitive Lernstrategien (meta-)kognitive Prozesse aufrufen welche
lernforderlich sind. Daher kann vermutet werden, dass im Rahmen von akademischer Hilfesuche die
Anwendung von solchen Strategien, die forderlich fir die aktuellen Lernziele sind, das Ergebnis der
Hilfesuchepisode in ahnlicher Weise verbessert wird. Basierend auf dieser Erwartung, erlautert der vierte Artikel
die Kompetenz zur Nutzung sozialer Ressourcen, beschreibt die Entwicklung eines Situational Judgement Tests
und liefert empirische Evidenz fur die Gute der Differenzierung von dessen Subskalen. Aufierdem, wurde auf
einen moderierenden Effekt der Kompetenz auf den Zusammenhang zwischen akademischer Hilfesuche und
akademischem Erfolg getestet, allerdings wurde ein solcher nicht bestatigt. Die Entwicklung des Tests ist eine
grof3er Beitrag zu der vorliegenden Arbeit.

DarUber hinaus beleuchtet diese Dissertation die digitalen Dienste die Studierende zur akademischen
Hilfesuche nutzen und wie sie tatsachlich Hilfe suchen. AuRerdem, beschreibt die traditionelle Literatur im
Bereich Hilfesuche die Grinde wieso Studierende es vermeiden Hilfe zu suchen. Aufbauend auf dieser Evidenz
ist es von Interesse, inwieweit diese Griinde auch fur die Hilfesuche innerhalb digitaler Dienste bedeutsam
sind, sowie welche Faktoren als unzureichend wahrgenommen werden und in zuklinftigen Diensten verbessert



werden sollten. Orientiert an diesen Zielen, berichtet der flinfte Artikel Ergebnisse von teilstrukturierten
Interviews welche sich auf einzelne Hilfesuchepisoden mit digitalen Geraten beziehen. In den meisten der
berichteten Episoden wurde Hilfe via mobile Instant-Messenger Dienste gesucht. AuRerdem war die Sorge vor
sozialer Verurteilung das am haufigsten berichtete Hindernis welches Studierende abgehalten hat Hilfe von
Mitstudierenden zu suchen.

Zusammenfassend verfolgt die vorliegende Arbeit verschiedene Ansatze um konzeptuelle Diskussionen und
empirische Evidenz dariiber zu liefern, wie der Ubergang Studierender an die Hochschule erleichtert werden
kann, wenn sie Mitstudierende flir akademisches Hilfesuchverhalten nutzen.
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1 Literature review

This section of the dissertation provides a review on the literature providing the basis for the central research
questions. The first subsection provides a condensed overview on the main goals of the present dissertation.
Based on this, the perspective on academic help-seeking is focused on the main concepts of the present
dissertation. The subsections two and three elaborate on the research questions addressed in the respective
articles. Each of these subsections is closed by a summary deriving the main research questions.

1.1 Overview of academic help-seeking in higher education

Earning a degree at higher education institutions is a privilege for students and qualifies them for sophisticated
positions in academic research and on the job market. Persistence in higher education requires students to adapt
to a new social environment that is characterized by unknown peers as well as cognitive demands that come
along with the complexity of the new learning domains. These are only two examples of why pursuing a degree is
challenging. Within the OECD states, in 2021 the population with tertiary education among the 25-34 year-old
age group was about 36 % in Germany, about 40 % in the G20 states and 47 % on average in OECD states (OECD,
2022). There are many students who take up a course of study but drop-out of higher education before graduating
with a degree. Particularly in study programs of science, technology, engineering and mathematics (STEM) the
drop out is rather high: In Germany about 30 % (Isphording & Quendrai, 2019) and in the United States about
48% (X. Chen & Ho, 2012) of the enrolled students in STEM programs change their subject or leave
postsecondary education. That is one of the reasons why the German Federal Ministry of Education and Research
provided two billion euro over a timespan from 2010 to 2020 in order to improve the quality of teaching at
Universities (Qualitatspakt Lehre, 2022). This funding was accompanied by research on how to improve the
introductory phase at Universities (Bosse, 2019). Overall, a better understanding of students’ challenges and an
evaluation of approaches on how to overcome them may result in recommendations on how to improve students’
academic success. Enhancing academic success is not solely beneficial for students' efficiency of their invested
time or their job opportunities, but it also reduces costs for the taxpayers and makes higher education more
efficient. These are few of the reasons why research regarding students’ academic success is valuable for
individuals as well as the society as a whole.

Research which focuses on students’ academic success investigates various measures that quantify in how far
students pursue a study program successfully. Student’s drop out is the antagonist of student’s academic
success. Whereas, academic success can have various dimensions: academic achievement (e.g., Grade Point
Average as a proxy for performance), student’s satisfaction or student’s dropout intention (proxies for
persistence) as well as various further variables such as acquired competencies/skills or success during the
professional career (York et al., 2015). Research has identified personal, motivational and behavioral predictors
(amongst others) for academic success; those were already subject to meta-analytic research (Credé & Phillips,
2011; Richardson et al., 2012; Schneider & Preckel, 2017; Trapmann et al., 2007). There is consistent evidence
that conscientiousness predicts grades (Richardson et al., 2012; Trapmann et al., 2007). Motivational factors
such as academic self-efficacy and performance self-efficacy are predictors of Grade Point Average (Credé &
Phillips, 2011; Richardson et al., 2012). Moreover, behavioral and regulatory factors are associated with Grade
Point Average: among them are effort regulation, time management and (negatively) test anxiety (Credé & Phillips,
2011; Richardson et al., 2012; Schneider & Preckel, 2017). Medium to large effects were estimated for resource
management strategies which subsume the regulation of effort, time and study environment, as well as learning
with peers and help-seeking (Schneider & Preckel, 2017). In sum, research has revealed effective personal,
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motivational and behavioral factors that predict academic success. Although, a few studies indicate that peers
may be a useful resource for learning, little is known about how peers influence individuals’ academic success.
The transition to tertiary education is associated with challenges that first-year students are confronted with.
There are two challenges that stand out most: First, the challenge of integrating into a network of peers and
second the challenge of handling the (mostly unsupervised) amount of more complex work (Trautwein & Bosse,
2017). Regarding the former, establishing ties with peers of a cohort can provide emotional, as well as cognitive
functions for individuals. Tinto’s perspective on social integration (e.g., being affiliated with peers giving and
receiving support) is related to students’ need to bond with peers (Tinto, 1975). A positive evaluation of students’
sense of belonging has been shown to make students more likely to persist (Tinto, 2017). Moreover, changing
the perspective on common concerns by belonging affordances improves completion after the first year (Walton
et al., 2023). Regarding the ladder challenge, a majority of surveyed students have reported to be challenged by
adapting to the increased workload over the semester and related time management activities, such as
scheduling learning activities (Trautwein & Bosse, 2017), task organization (Casanova et al., 2022) or balancing
the invested time for learning and for paid jobs (Gibney et al., 2011). Students are aware of the requirements
during the transition phase because they reported social isolation and academic concerns (e.g., workload) as
most relevant issues (Gibney et al., 2011). To address these challenges, students reported that the support from
peers during the exam period contributed to their performance in the exam (Willems et al., 2022). In line with
that, students perceive building peer relationships and collaborating in teams as well as scheduling learning
activities and meeting curricular demands as important requirements during the first year (Trautwein & Bosse,
2017). In sum, research indicates that students’ academic responsibilities as well as their social concerns are
major challenges that potentially lead to drop-out. At the same time, students are aware that their peers are a
useful resource for receiving support. Thus, these resources can be utilized by asking them for help during
learning which probably improves understanding.

One promising approach to address both of the challenges is student’s academic help-seeking (HS), which
describes the asking for and the receiving of explanations about learning subjects from peers or other sources
of help (Nelson-Le Gall, 1981). HS is a learning strategy and underwent extensive research in the field of self-
regulated learning (Karabenick & Gonida, 2017). This behavior addresses the priorly mentioned challenges
because content-related interaction with peers on the one hand may foster the integration into the cohort and
on the other hand may resolve difficulties during learning by discussing them with peers’ support. In sum, studying
at a tertiary education institution requires students to integrate into the cohort as well as dealing with a vast
amount of complex learning materials. Research has yielded that students recognize these requirements, but
nevertheless the drop-out is relatively high.

1.1.1 Main goals of the present dissertation

The following section provides a concise overview on the main questions addressed in this dissertation. The
included articles are ordered by the level of abstraction of the covered constructs. Thus, more general concepts
and their associations are discussed first. The present dissertation takes two perspectives to examine academic
HS behavior and its interrelated constructs (see model in Figure 1) which is based on a model found in Schlusche
and colleagues (2021): First, social resources are hypothesized as preconditions to enable students' successful
academic HS (bottom-left and top rectangles). As a consequence the support of developing social resources by
providing awareness information is hypothesized to improve academic HS (bottom-left rectangle). Second, during
the solicitation of help a newly derived competence to make use of social resources is expected to be beneficial
for successful episodes (top rectangle). Additionally, students' responses about why and how they solicit help
with digital services may contribute to the understanding of actual HS behavior (top rectangle). A better
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understanding on the interrelations among the priorly named constructs may improve the understanding on how
to foster students’ academic success.

Academic help-seeking

» Competence of using social

resources (Q-3)

* Usage of digital services (Q-4)

Social resources
e Social embeddedness (Q-1)

e Group awareness (Q-1) Academic success measures

¢ Provision of group awareness

information (Q-2)

Figure 1. Central conceptual model highlighting social resources as a precondition for successful academic help-
seeking as well as pointing out personal and behavioral variables as influences on academic help-seeking
behavior.

The articles in the present dissertation provide four major contributions (see list below).

Based on the social resources perspective, the overarching research question of the present dissertation is in
how far social resources may improve the conditions for successful academic HS and in how far HS may
contribute to address first-years’ challenges of integration into the cohort as well as maintaining successful
learning (see Q-1 in the list below). Seeking academic help may help to address the challenges of integrating into
a network of peers as well as handling the amount of complex learning tasks. Both can be tackled by establishing
ties with peers. Hence, social ties are resulting in a network of peers who can be contacted for help. Moreover,
students will probably benefit from awareness about who has an adequate level of competence to provide the
help needed. For the rest of this dissertation both the social ties and the awareness are meant when the two
components of social resources of students are mentioned.

First, two components of social resources may foster successful HS behavior and academic success
subsequently. Empirical results on these associations may inform practitioners on which offers may support
students to find help. Thus, researching the effects of social resources on academic HS is a main contribution of
the present dissertation (see Q-1).

Second, the quality of helpers that are selected for HS episodes may significantly influence episodes’ outcomes
and subsequently determine in how far HS may improve student’s academic success. Thus, selecting an
appropriately competent helper can be considered a precondition for fruitful HS episodes. That is why interactive
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learning environments that provide information about peers may facilitate students’ selection of adequate peer
helpers and consequently may improve their HS behavior (see Q-2).

Third, when focusing on the interaction of students when soliciting help, the evoked (meta-)cognitive processes
during the interactions may influence their outcome (see Q-3). Seeking help may be more successful when
students have acquired a certain degree of competency to conduct HS episodes in pursuit of their learning goal.
Thus, asking peers for help can take place in a variety of forms and do not necessarily promote learning processes
(e.g., offloading work to peers). For this reason the present work conceptualizes a goal-oriented competence that
differentiates less and more effective techniques, based on (meta-)cognitive learning strategies to apply during
HS episodes.

Fourth, the second aspect of students’ interaction during solicitation of help is the use of digital services (see Q-
4):. As digital devices are ubiquitous in daily communication, they probably mediate HS episodes. Daily
communication between peer students is often mediated by smartphones (Vorderer et al., 2016). The use of
digital services potentially makes a large number of peers accessible for requests, compared to face-to-face
situations in which students rely on asking peers sitting nearby at the lecture hall. Nevertheless, seeking help
digitally as well as in co-present situations potentially goes along with inconveniences or negative self-perceptions
(Howley et al., 2019; Ryan & Pintrich, 1997). Yet, little is known about when and why students make use of digital
communication services to seek academic help. Hence, these questions are one major component for the
present work.

Overall, first-year students need to overcome the challenges of socially integrating and are advised to resolve
knowledge-related difficulties by HS. One perspective investigates that bonding with peers and engaging in
sophisticated HS episodes is considered vital for their academic success. A further perspective focusses on how
peers interact during HS. Listed below are the dissertation’s substantial main questions whose examination
contributes to the body of research on academic HS among peer students:

Q-1. In how far can social resources improve successful academic help-seeking and consequently improve
students’ academic success?
Social resources comprise first, close contacts and second, awareness about peers’ competence. Their
role for successful academic help-seeking and their impact on academic success are examined.

Q-2. In how far does supporting students’ selections of peer helpers with awareness information improve
their help-seeking and consequently their academic success?
Students’ help-seeking behavior within two digital learning environments that were designed to support
first-semester students developing social resources with visualizations of peers’ properties are
evaluated.

Q-3. In how far does the competence on the application of (meta-)cognitive learning strategies together with
peers translate to more successful help-seeking episodes?
The goal-oriented coordination of help-seeking episodes by applying (meta-)cognitive learning strategies
with peers is discussed as a competence for qualitative differentiation of help-seeking behavior. On this
basis, a situational judgement test is developed and evaluated.



Literature review | 5

Q-4. When using computer-mediated services for academic help-seeking, (a) what are the characteristics of
typical situations these are used in and (b) what are central factors that hinder students from seeking
help?

Smartphone services are expected to mediate a large share of communication related to help-seeking
among peer students. Thus, computer-mediated help-seeking may come attached with benefits (e.g.,
increased availability) but also with perceived threats to students (e.g., increased threat to self-esteem).
Interviews with students’ lay the basis to derive requirements for the design of supportive smartphone
services.

1.1.2 Peer students are a valuable source of help

Learners whose learning process stagnates act independently when they take the initiative and ask someone for
academic help to solve their knowledge-related problem (Nelson-Le Gall, 1981). Asking for help initiates a new
HS episode in which a helpee (the learner) consults a personal or impersonal source of help (Makara &
Karabenick, 2013). Personal sources of help such as tutors or peers differ from impersonal sources such as
books or online articles in so far that the prior can adapt (to a higher degree) to helpees’ needs (Puustinen &
Rouet, 2009). Nevertheless, recently published developments in artificial intelligence may progressively
challenge this perspective for example chat bots based on Generative Pre-Trained Transformers (Gent, 2022).
Another classification differentiates (in-)formal sources of help (Makara & Karabenick, 2013). On the one hand,
there are formal sources of help that are employed at University (e.g., tutors or lecturers) and those are expected
to offer help to students. On the other hand, there are informal sources of help that are for example peer students
within the same cohort. They can be expected to have a higher availability for requests than lecturers for example.
Furthermore, these informal sources may be accessible via various digital services. In the following section
relevant factors for successful HS are discussed: first, the availability of social resources to seek help from.
Second, different types of help and their influence on academic success measures. Third, motivational and
attitudinal preconditions to seek help that are less conducive to learning.

First-year peer students are a special instance of informal, personal sources because they can be expected to
have quite similar knowledge by working through the same learning materials. This makes them likely to prepare
their explanations in a way it is close to students’ understanding and thus might be easier to comprehend. That
is why the term HS behavior in the present work is constrained solely on HS among peer students (informal,
personal sources of help; Makara & Karabenick, 2013). Moreover, informal sources are expected to be more
available but may differ in their learning progress (affects competence to explain) compared to formal sources.
These properties make it interesting to conduct research on students’ choices on peer helpers. Although, seeking
help from mentors, tutors or lecturers (i.e., formal sources) is a valuable component of academic HS (Makara &
Karabenick, 2013), the present work focuses on the interaction among peers (see Q-1).

The Model of Source Selection and Utilization (MSSU) predicts the probability of a source to get selected and the
probability that its help is actually used (Makara & Karabenick, 2013). The MSSU is a conceptual expectancy-
value-model and thus, multiplicatively combines the two components: expectancies towards a source and values
of a source. The expectancies include the access to, or availability of a source and the expectation to receive
help at all. The perceived values of a source include the expected type of help and the perceived quality or
accuracy of help (Makara & Karabenick, 2013). When considering both components and their interaction, a high
possibility of selection is predicted when both components are assessed high. In case any of the components are
assessed low the overall prediction for soliciting help from such a source is low. Hence, helpees are likely to solicit
help from peers that they can establish contact with, who are likely to respond to questions and are likely to have
enough understanding to provide sufficient explanations to solve the knowledge-related problem. However, first-
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year students are confronted with the challenge to integrate themselves into the social network of peers (Willems
et al., 2022) and thus may have at that point a rather imprecise model of their peers’ competence. This may
result in HS episodes that do not lead to the expected outcomes and raise student’s frustration. In summary it
can be concluded that peers are the source of help that are closest to the helpees’ understanding, nevertheless
it can be expected that helpees have problems to find adequate helpers (see Q-4). This circumstance can be a
first crux reducing successful HS behavior which then may probably decreases students academic success.
Asking for help comes in various forms and with different goals. The helpee’s goal for a HS episode determines
the type of help sought. It may affect the level of elaboration during the episode. For example, when a helpee
asks for copying solutions without reflecting on his/her problem, this offloading of work is called executive (or
expedient) help (Nelson-Le Gall, 1981). In contrast, instrumental (or adaptive) HS describes requesting only
necessary information or explanations to enable the helpee to solve the problem on one’s own (Nelson-Le Gall,
1981). This differentiation makes it evident that the active participation of the helpee in solving the problem is
crucial for evoking learning processes.

Research studies on academic HS differ (amongst other factors) in the age of participants (secondary or tertiary
education), the types of help sought (executive or instrumental) and the considered sources (formal/informal
such as lecturers or peers) which explains why various studies focus on different components of the HS behavior
(Martin-Arbos et al., 2021). That is why, aggregated analyses over multiple studies need to be interpreted
cautiously. There are mixed results regarding an possible association between instrumental HS with Grade Point
Average: A meta-analysis by Richardson and colleagues (2012) found a small effect size for HS on Grade Point
Average, however Credé and Phillips (2011) found a negative small effect for HS on Grade Point Average. Notably,
the HS concept in the included research studies included informal as well as formal sources of help (compare
Table 3 in Credé & Pnillips, 2011; compare Table 2 in Richardson et al., 2012), which may differ in their
interaction (e.g., helpee’s preparation of questions and goals for the HS episode). Fong and colleagues (2021)
contribute two noteworthy remarks regarding these inconsistent results: First, the relationship of HS behavior
and (expected) achievement has been discussed as curvilinear: Karabenick & Knapp (1988) found that students
at the middle of the achievement range seek more help than very high or very low achieving students. Second,
they discuss that the quality of behaviors, attitudes and goals are often insufficiently assessed (Fong et al., 2021);
but considering the quality of episodes may impact their contribution to academic success. Moreover, in their
meta-analysis they found formal HS being a significant predictor of achievement; whereas informal HS did not
reach the significance criterion (Fong et al., 2021). One explanation could be that helpees asking formal sources
have mostly instrumental HS intentions and formal helpers do mostly provide instrumental help. To that end, HS
episodes with informal sources can be expected to vary in helpees’ goals, helpers’ competence as well as the
overall outcome of the episodes. From this perspective it is of interest in how far the accessibility of social
resources affect academic HS (see Q-1) and whether decisions on helpers can be improved by information that
support awareness about peers (see Q-2).

Although seeking help is a functional social learning behavior, there are motivational and attitudinal
preconditions that can block seeking help. Despite knowing that help is needed, students are aware that asking
for help can result in reactions that make them feel embarrassed either from teachers or peers (see social costs
in Newman, 2002). In line with that, perceived costs such as the perceived threat of own competence or the fear
of evaluation may hinder students to seek academic help. Howley and colleagues (2019) contribute these
motivational considerations of perceived costs to the Model of Source Selection and Utilization. The costs allow
to model why HS is avoided instead of reaching out to solve the problem.

There is extensive literature on motivational constructs to predict instrumental or executive HS behavior and it’s
avoidance (see Q-4). This perspective exemplifies that not every HS episode is beneficial for learning per se.
Research found goal-orientations as well as intentions, orientations and attitudes towards HS behavior to be
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reliable predictors of actual HS behavior. While motivational aspects are not in the focus on the presented work
the following notes should exemplify the complexity of preconditions on successful instrumental HS behavior.
Predictions about actual behavior can be made based on intentions to invest effort into this behavior. In fact,
students’ HS intentions are related to their actual behavior (Karabenick & Knapp, 1991). Hence, HS intentions
can be assessed efficiently by asking students about the likelihood of performing a certain behavior under
provided circumstances (Karabenick & Knapp, 1991). Beside the intentions to seek help also achievement goal-
orientation towards competence were shown to predict academic HS behavior. Achievement goals are
differentiated in performance and mastery goals (Elliot & Church, 1997), each of them further distinguished into
approach and avoidance tendencies (Elliot & Harackiewicz, 1996). The dominance of performance-approach
goals is expressed for example by attaining positive judgements, whereas performance-avoidance goals tend to
be expressed by preventing negative judgements (Elliot & Church, 1997). Task-focused (or mastery-approach)
achievement goals are associated with instrumental HS behavior (Ryan & Pintrich, 1997); mastery-avoidance
goals also predict instrumental HS behavior (Roussel et al., 2011). Goal-orientations were transferred to the
social domain as friendship-approach and -avoidance goals. The former predicts positively instrumental HS and
negatively the perceived costs of HS; the latter negatively affects instrumental HS and increases perceived costs
of HS (Elliot et al., 2006). In sum, goal-orientation and motivation in the social domain are factors influencing
academic HS. Goals related to avoiding seeking help are predicted by the belief of quick learning, performance
avoidance goals, need for cognition, performance approach goals, and (negatively) mastery-approach goals
(Zusho & Barnett, 2011). The priorly reported empirical associations shed a light on motivational variables that
influence HS behavior, thereby in general mastery goal orientation is related to instrumental HS and performance
goal orientation is related to executive HS. Beyond that, attitudes towards HS can act as mediators between
achievement goal orientation and HS behavior. One instance of those attitudes is perceived benefits from seeking
help do predict actual HS behavior (Ryan & Pintrich, 1997). In line with this, perceived HS threat negatively
predicts HS intentions to seek formal or informal help (Karabenick & Knapp, 1991). Consistently, perceived
benefits of seeking help positively predict instrumental and negatively predict avoidant HS behavior (Ryan &
Pintrich, 1997). In line with this, perceived benefits of HS predict instrumental HS, whereas perceived costs of
HS negatively influence actual instrumental HS (Roussel et al., 2011). Furthermore, HS attitudes affect academic
integration at the end of the first semester (Holt, 2014). The priorly mentioned results highlight HS intentions,
goal orientations and attitudes towards HS that are affecting HS behavior. These constructs are examples of
indicators for why students do not seek instrumental help successfully (see Q-4).

In conclusion, first-year students may be challenged first by the new requirements towards learning and
establishing ties within the cohort of largely unknown peers. These challenges may be addressed by seeking
academic help from peer students. On the one hand, instrumental HS is functional to improve learning and thus
to better meet the requirements towards learning. On the other hand, having social resources may be an
antecedence for successful HS (see Q-1). Thus, if the social integration fails, finding help may be disproportionally
difficult. When seeking help from peers, potential helpers’ availability and competence are expected to be
important properties (see Q-2). Aside from asking for instrumental help that potentially improves learning,
students may also seek executive help or avoid asking for help at all (see Q-4).

Helpee’s decisions and actions during a HS episode were described in a process by Nelson-Le Gall (1981) which
was refined over the years (see Makara & Karabenick, 2013). All HS behavior roots in students being aware that
they need help to overcome a knowledge-related obstacle and subsequently deciding to seek it (Nelson-Le Gall,
1981). Next, students select one of the potential helpers, then ask for help and may reflect the episode’s
outcomes (Nelson-Le Gall, 1981). Recent descriptions further differentiate the process in the following phases
(see Figure 2). These can be segmented into three phases before the decision to seek help is made: First,
(1) determine that a problem exists, recognize that (2) help is needed and (3) decide to seek help (Makara &
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Karabenick, 2013). Then two phases before actually asking for help make up a segment: (4) establish the
purpose or goal of the HS episode and (5) deciding whom to ask for help. Finally, a segment of two phases where
the peers interact with each other: (6) solicit help and (7) obtain the requested help (Makara & Karabenick,
2013). In case any of these stages fails the learning process can be hampered and even come to a standstill.

(1) Determine a problem exists

(2) Determine that help is needed

(3) Decide to ask for help (Q-4a)

(4) Establish goal of help sought

(5) Decide whom to ask (Q-1, Q-2)

Figure 2. The various stages of help-seeking process (main goals assigned in parenthesis).

The starting point of HS is a knowledge-related obstacle that has already manifested prior to stage (1). This can
be expected to happen more frequently in higher education due to changing requirements compared to
secondary education. Learners depend on meta-cognitive monitoring to get aware about the lack of
understanding (Nelson-Le Gall, 1981). Successful learners are expected to regulate their learning progress by
initiating new HS episodes.

The decision to ask for help (3) and similarly the established goal of a HS episode (4) seem to be influenced by
goal orientations when considering their effect on actual HS behavior (Karabenick, 2004). In the former phase,
HS avoidance goals or negative attitudes towards may result in a cancellation of the process and thus deciding
to avoid seeking help. In the latter stage HS orientations (amongst other factors) direct the helpee’s goals in the
upcoming HS episode and result in differentiation of seeking either executive, instrumental help or no help at all.
Thus, exploring hindering cognitions or circumstances is of interest for researchers and practitioners (see Q-4a).
The process reaches a socio-cognitive dimension when helpees decide on a peer to ask for help (5). This stage
gets particular attention from the perspective that first-year students are challenged to integrate into the cohort,
while possibly lacking ties to peers or knowing too little about their peers’ competence. These circumstances are
likely to make it more difficult to find appropriate social resources. Those peers with increased availability and
competence are expected (see MSSU in Section 1.1.2) to be asked more often as well as their help may be more
fruitful (Makara & Karabenick, 2013). Major parts of the present work will investigate in how far social resources
facilitate successful academic HS (see Q-1). Furthermore, the question which competence-level make peers
prominent sources for help is addressed (see Q-2).
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In stages (6) and (7) the coordination and communication during the actional phase of the HS episode is of
interest. The role of digital communication services during HS episodes is of interest for effectively supporting
students (see Q-4). Coordinative processes may benefit from structuring the interaction by applying (meta-)
cognitive learning strategies with a peer. Hence, in the present work a competence to apply (meta-)cognitive
strategies with peers will be presented (see Q-3).

HS behavior requires investing time and cognitive activity, thus it relies on mental effort. Students’ will to invest
effort for one particular knowledge-related problem may vary depending on situational expectancies and task
values (Dietrich et al., 2017). One plausible conceptualization using their expectancy-value-model is the following:
The expectancy component may include problem-related perceptions such as the perception of one’s own
competence (e.g., self-efficacy). The value component may include grade related perceptions such as the
perceived relevance for an exam (utility value, e.g., problem with an assignment or with a bonus task), or as the
personal importance of a good grade (attainment value, e.g., based on interest; utility value: perceived relevance
for later work). These situational factors are not focused in this work, but the argument that HS is effortful
provides a noteworthy perspective on the discussion of varying outcomes of academic HS behavior.

The challenges of increased complexity of materials and higher workload as well as affiliating with peers to give
and receive help may be addressed by seeking academic help from peers. Simply asking for answers or even
avoiding to ask for any help does not contribute to learning. Instead, it is instrumental HS that requires cognitive
activity from the helpee and appropriate answers from the helper. Researchers have tools to operationalize HS
behavior beyond asking about remembered HS episodes, but research has shown that general goal-orientations
predict HS behavior and similarly attitudes towards HS and HS intentions were noteworthy factors. The stages in
the HS process differentiate preconditions that initiate a HS episode, decisions before help is sought and
modalities during the actual HS episode. When researching and operationalizing HS behavior, stable goal
orientations and attitudes towards HS are useful predictors adding up to retrospective evaluations of HS
episodes. Nevertheless, as instrumental HS requires effort situational characteristics (individual’s value of the
topic; time pressure) should be considered and controlled for in future research. Additionally, future research
should shed further light on motivational aspects that hinder students from seeking help.

1.2 Social resources enable academic help-seeking

First-year students need to orient themselves in a new social group of peers. At the start of the first semester it
can be expected that they rarely have established ties with peers. Moreover, it can be expected that when help
is needed they need to rely on established contacts as well as their available awareness about who could provide
useful explanations to solve the knowledge-related problem. In the following, two constructs that designate the
two components of social resources are presented. Moreover, their expected function in the context of academic
HS is clarified.

1.2.1 Social embeddedness

Peer students within a cohort can be understood as a social network (graph; Wasserman & Faust, 1994),
represented by a set of actors (vertices) that are interlinked with ties (links). Students usually develop ties with
peers for example through exchanging information about assignments or by working on a group project.
Additionally, contacts on social networks or on mobile instant messenger services can represent ties to peers as
well. The ties of an individual helpee determine the access to information and maybe even the quality of the
accessible help. Actually asking a peer for help makes use of available ties for an unilateral or bilateral exchange
of information. In the research field of social capital human relations are described due to their function providing
access to resources such as information or skill (Coleman, 1988). Defining properties of social capital are first



10 | Literature review

being embedded into a social network, second having access to resources, and third being able of making use
of them (Lin, 1999). Research has shown that social capital across classes increases academic achievement
(Gasevic et al., 2013). Social capital can be further differentiated into three facets (Nahapiet & Ghoshal, 1998):
First of all, structural embeddedness describes the links between actors. These established ties are necessary
for information flow; moreover, they determine which resources of the network can be accessed. Next, relational
embeddedness describes past experiences to these links, such as friendship, trust, norms and identity. The
degree of personal relationship between two actors determines the quality of a tie. It can be expected to be
related to the willingness to provide help. Ties can be classified with various further measures, amongst them
are for example classifications based on the function they provide for actors or the amount of media used to
communicate with the same actor (i.e., media multiplexity; Haythornthwaite, 2011). The role of tie strength for
either receiving new information/advice (i.e., informational support) or provided support on important life
decisions (i.e., emotional support) is discussed in the literature (Kramer et al., 2014). In line with our argument,
students reported to receive both more information as well as more advice on important life decisions from strong
ties (i.e., close contacts; Kramer et al., 2014). In the following of the present work social embeddedness is
discussed as one of the two major social resources for academic HS. Social embeddedness refers to the
construct of social interaction ties which describes the structural facet of social capital (Chiu et al., 2006). These
ties are characterized by high strength (close, personal relations) and their reoccurring character (frequently and
time-consuming). Thus, these ties are qualified by evolved relations between peers. Hence, receiving help is
expected to be more likely from those peers someone holds a social interaction tie with. That is why, having social
interaction ties may be an antecedent to successful academic HS episodes. Thus, the present work focuses on
the question in how far social interaction ties improve academic HS and academic success subsequently (see Q-
1).

In line with this argument, is the finding that having social interaction ties (as well as trust and having a shared
vision; compare Chiu et al., 20086) is associated with self-reported knowledge sharing behavior (Razzaque, 2020).
Additionally, interviews with late adolescents (15-19 years) provide evidence that when asking for procedural
help (e.g., steps for math problems) close instead of weak ties were asked (Laplante, 2014). Furthermore,
Newman (2002) mentions that friendship may improve the likelihood of successful academic HS among school
children. Although, social interaction ties refer to the structural and less to the relational facet of social capital, it
stresses the importance of the quality of ties. Moreover, subject’s agreement that they connect with people online
(bridging social capital) is associated with perceived social integrative benefits, which in turn is associated with
perceived academic performance (feeling confident, competent about academic skills as well as congruence of
expectations and outcomes regarding performance; Salimi et al., 2022). Finally, data for longitudinal coevolution
network analyses revealed that being named as a study partner two and a half months before examination
significantly predicts academic achievement (Stadtfeld et al., 2019). The priorly cited evidence exemplifies that
close ties may have beneficial effects on both academic HS as well as academic success.

Hence, there is sufficient evidence to assume that close, regular contacts (social embeddedness) improve the
likelihood of receiving elaborated help. That is why in the present work social embeddedness acts as one of two
major components of social resources for academic HS. More precise, in the present work it is clarified in how
far social embeddedness improves successful academic HS behavior as well as in how far this has an effect on
academic success (see RQ-1.1).

RQ-1.1: In how far does social embeddedness (a component of social resources) improve successful
academic HS and eventually improve academic success?
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1.2.2 Group awareness

Helpees need to decide on whom to ask for help (see Figure 2). When deciding on a peer for help, students may
be aligned to various cognitive heuristics such as Satisficing heuristic (Giblin & Stefaniak, 2021) or relational
status (e.g., friendship) or on the goal to reduce effort (Laplante, 2014). The Model of Source Selection and
Solicitation (Makara & Karabenick, 2013) can be applied to impersonal sources of help. The helper’'s
characteristics that can be expected of high value for successful HS episodes (Schlusche et al., 2019) are to be
available for the helpee (Makara & Karabenick, 2013) as well as be willing and able to provide elaborated
explanations (Webb et al.,, 2002). Unfortunately, in the first semester at university students may lack these
information about their peers which may impair the success of individual HS episodes. In the following the
concept of group awareness comprising cognitive information about peers is introduced.

The individual’s conscious cognitive representation of group member’s characteristics is called group awareness
(GA; Schnaubert & Bodemer, 2022). Furthermore, Schnaubert and Bodemer (2022) clarify that GA is constructed
in the present situation, it's construction (partly) relies on social schemata and it is perceived as valid by the
individual. Moreover, they describe that students may construct awareness based on situational information (and
generalizations of it) and thereby may additionally make use of available past experiences (Schnaubert &
Bodemer, 2022). For example, in tutoring sessions students listen to statements of their peers which may contain
questions, solutions and explanations. Statements’ characteristics such as comprehensibility and in how far
those drive the discussion forward to a solution may provide indicators of students’ competence in a domain.
This information can be processed by the peers present in the same room and thus contribute to their GA in this
situation as well as a partner model that will contribute to awareness construction in future situations
(Schnaubert & Bodemer, 2022). Thus, formal as well as informal learning activities in which students discuss
subject-related contents and make contributions to group discussions may provide cues relevant for maintaining
GA (Janssen & Bodemer, 2013). One consequence is that knowledge-related communication among students,
for example, about subjects and concepts related to them are expected to increase cognitive GA (and actualize
their partner model). As social interaction may improve GA it may evolve over time in terms of spreading to various
content domains as well as increasing the accuracy of assumptions about peers’ cognitive states. This, may in
turn improve the decisions on helpers, for example, when needing help with a specific lecture topic. When
decisions on helpers lead to the type of help that matches with the goal of the helpee these can be considered
successful HS episodes. From this perspective, it can be assumed that the more HS episodes are successful the
more successful is the learning process of the individuals. In sum, an increased GA may foster successful
academic HS behavior which may subsequently affect overall academic success (see Q-1; see RQ-1.2).

RQ-1.2: In how far does group awareness (a component of social resources) improve successful academic
HS and eventually improve academic success?

Besides extracting information from social interactions research in the field of computer-supported collaborative
learning has developed digital interfaces to support the construction of GA. So called GA tools handle learner
data in three essential steps by collecting, transforming and presenting them (Bodemer et al., 2018). Data can
be collected by tracing behavior in a digital application (e.g., forum postings, access of pages), or by asking
learners for subjective self-reports (e.g., about their perceived competence in a topic) or by testing learners for
more objective data (e.g., single choice tests about learning materials). This data can be, for example, mapped
to other scales or aggregated to individual values (for a comprehensive overview see Schnaubert et al., 2020).
The presentation can take various forms, for example, categorial indicators (Dehler et al., 2011; Schnaubert &
Bodemer, 2019), bar charts (Erkens & Bodemer, 2019), rating scales (Schlusche et al., 2019) and
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multidimensional diagrams (see Ollesch et al., 2019). GA tools affect individual’s or group’s outcome but already
affect the process of collaboration (D. Chen et al., 2022). Thus, GA information can be utilized to support
collaborators communication and coordination processes by guiding their attention or fostering comparison
processes.

There is evidence that self-assessed binary knowledge indicators about learning materials visualized to dyads
made complementary knowledge visible; nevertheless, indicators of own knowledge guided collaboration (Dehler
et al., 2011). In line with this, indicators presenting self-assessed (dis-)agreement with statements and (un-
Jcertainty about the answer can contribute to regulation of content wise conflicting answers (Schnaubert &
Bodemer, 2019). Moreover, objective digital traces of learners such as posts in a group forum can be quantified
and fed back as visualizations (Straufs & Rummel, 2021).

GA tools are implemented with the intent to tacitly influence learners’ behavior. When seeking academic help
students may have inadequate awareness about their peers’ knowledge and abilities. Thus, helpees could benefit
from additional information before deciding on whom to ask (Schlusche et al., 2019). Based on the Model of
Source Selection and Utilization (see Section 1.1.2) it is reasonable to support students with information about
the source of help, such as availability for requests (expectancy component) and the competence for explaining
(values component) a particular lecture topic (Schlusche et al., 2019). When looking for a helper in order to
address a problem that can be linked to a certain lecture topic these information may guide the selection of
helpers (see Q-2; see RQ-2). If there are highly competent helpers available, providing these information may
increase the chances that knowledge related obstacles can get resolved. The repeated resolution of knowledge-
related obstacles is likely to contribute to learning gain and may subsequently improve academic success (see

Q-1).

RQ-2: In how far does students benefit from additional group awareness information about peers when
deciding on a helper?

In sum, content-related communication in groups of peers may improve their GA among them. When peer
students describe their approach to assignments or presenting explanations for tasks their peers may extract
information about the topic itself as well as about their peers’ knowledge. Being aware about peers’ capabilities
for lecture related topics are likely to improve the decisions on helpers when seeking help. Hence, students who
are seeking help may benefit from presented GA information that enables them to immediately gain awareness
about peers.

In conclusion, while students establish ties with a new group of peers they gain social resources for academic
HS. First, social embeddedness designated as close ties with regular, persistent contact may improve academic
HS episodes (see RQ-1.1). Second, being aware of individual’s abilities may act as a resource for deciding on
adequate helpers when seeking help (see RQ-1.2). Both components of social resources depend on interaction
with peers (e.g. close frequent contact may improve awareness about peer’s abilities), hence both constructs
may be interrelated. Third, the provision of GA information may further improve GA and thereby lead to beneficial
selections of peer helpers (see RQ-2).

1.2.3 Summary of the perspective on social resources

In line with the priorly stated research questions the following model (see Figure 3) is derived (compare Schlusche
et al., 2021). Having access to social resources is expected to enable academic HS behavior. Successful
academic HS behavior in turn may improve academic success measures. In sum, it is expected that the
association between social embeddedness and academic success measures is (partly) mediated by academic
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HS (RQ-1.1). Similarly, it is expected that the association between GA and academic success measures is (partly)
mediated by academic HS behavior (RQ-1.2). This hypothesis directly leads to a further assumption: The provision
of GA information may facilitate the development of GA (RQ-2) and may in turn strengthen the priorly stated
associations. These social resources are expected to influence students’ decision on whom to ask for help.

Academic help-seeking

Social resources
» Social embeddedness (RQ-1.1)

e Group awareness (RQ-1.2) Academic success measures

* Provision of group awareness

information (RQ-2)

(5) Decide whom to ask (RQ-1.1, RQ-1.2, RQ-2)

Figure 3. Social embeddedness and group awareness as the two components of social resources are expected
to have an effect during the fifth stage of the help-seeking process.

1.3 Understanding the solicitation of help

The solicitation of help is represented with solely a single stage within the HS process (see Figure 2).
Nevertheless, how students approach this stage can be expected to have a fundamental influence on the quality
of understanding that can be reached. Various actions may be part of this phase such as describing a knowledge-
related problem, next negotiate how to approach the problem, then developing answers and finally reach a certain
level of understanding. Two of these actions are discussed in the following chapter: First, when approaching a
knowledge-related problem the learners probably benefit from activities that are designed to evoke cognitive
processes proven to contribute to learning. This competence related to work with cognitive learning strategies
together with social resources is expected to improve understanding. Second, the communication related to some
(or even all) actions of HS nowadays probably also take place in digital services. The benefits and drawbacks of
digital representations of knowledge-related problems on mobile devices for the development of understanding
are presented in the second sub-chapter. Overall, relevant factors on soliciting help are presented in the following
sub-chapter.
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1.3.1 The competence of using social resources

HS is effective when learning processes are stuck and impairing learning. Cognitive psychology has identified
various processes relevant for successful learning: Shuell (1986) summarizes that learning comprises several
mental activities such as evoking metacognitive processes (e.g., planning or goal-setting), the active selection of
stimuli, the organization of learning materials, as well as the generation of responses and the use of learning
strategies. Central processes for knowledge acquisition are selective encoding (distinguishing irrelevant
information), selective combination of encoded information to form a plausible structure and selective
comparison (or integration) of new with already encoded information (Sternberg, 1984). Mayer (1996) has
derived the selection-organization-integration (SOI) model of knowledge construction based on the claims of
Sternberg (1984) and mapped these information processing processes (called strategies) in-between memory
structures. The central pipeline of information processing is described as follows: first information is registered
in sensory memory, then relevant and irrelevant information is differentiated (selection) and put forward to short-
term memory (Mayer, 1996). Second, within short-term memory chunks of information are organized to make
sense of it (Mayer, 1996) and to form a coherent structure (Sternberg, 1984). Additionally, information currently
held in short-term memory can get integrated with priorly encoded knowledge from long-term memory (Mayer,
1996). The priorly described cognitive processes can be induced by learning strategies (see Chapter 10 in Fiorella
& Mayer, 2015).

There are various classifications of learning activities that can be implemented to strategically reach a learning
goal (Cano-Garcia & Justicia-Justicia, 1994; Dunlosky et al., 2013; O’Malley & Chamot, 1990; Weinstein & Mayer,
1986). One classification of activities are cognitive strategies that should selectively provoke the priorly
mentioned processes (amongst others) and affect the way how learners acquire new knowledge (Weinstein &
Mayer, 1986). There is plenty of evidence that self-regulated learning and the application of cognitive learning
strategies can improve academic achievement (Schneider & Preckel, 2017).

In the following a selection of (meta-)cognitive learning strategies and their main functions are introduced. These
learning strategies are part of the competence to make use of social resources which is introduced later in this
chapter. First, the class of organization strategies describes cognitive activities such as focusing on relevant
concepts and their structuring as well as constructing interrelations amongst them. Examples for organization
strategies are clustering or linking of concepts (Weinstein & Mayer, 1986). These strategies mainly focus on
organization processes in SOl model. Next, elaboration strategies foster the integration of new information with
prior knowledge (Weinstein & Mayer, 1986). Promoting learners with (self-)explanations (see Chapter 7 in Fiorella
& Mayer, 2015) or why questions (Dunlosky et al., 2013) can induce elaborative processes beneficial for learning.
Elaboration strategies aim to foster integration processes located in the SOl model. Third, evaluation strategies
include procedures to analyze clarifications and the judging of provided inferences (Davies & Barnett, 2015).
These procedures induce integration processes (within the SOl model) and beyond that require capabilities to
analyze claims and arguments. Fourth, argumentation strategies evoke integration processes to evaluate
arguments and provide counterarguments (Nussbaum, 2021). As argumentation comprises the evaluation of
claims, argumentation strategies likely comprise competencies of evaluation strategies. Although, argumentation
strategies do not improve domain-knowledge systematically (Wecker & Fischer, 2014) acquiring argumentation-
related skills is associated with critical thinking (Kuhn, 2019). Finally, rehearsing strategies after studying
materials can induce retrieval processes and thus may strengthen memory traces (self-testing; Fiorella & Mayer,
2015; testing effect; Roediger & Karpicke, 2006). Testing done in groups may lead to more diverse questions
(Blumen & Rajaram, 2008) which may lead to more diverse recall stimuli.

The priorly mentioned learning activities can be transferred in the context of academic help-seeking and applied
together with peers. When both peers follow a learning goal by using a learning activity during HS, these activities
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are expected to structure their interaction. Hence, (meta-)cognitive learning strategies are expected to structure
HS episodes and thus may improve their effectiveness. Research in the field of collaborative learning discusses
advantages such as complementary knowledge or error correction as well as disadvantages such as social loafing
or coordination costs from learning together with peers (Nokes-Malach et al., 2015). This controversial has
weights in positive and negative directions, nevertheless, it is expected that systematically applying these
activities with one or more peer students translates to HS episodes and improves their effectiveness.

All of these priorly mentioned activities can affect leaners’ cognitive processes when implemented in appropriate
situations. Nevertheless, learners need to know about these activities sufficiently to implement these fostering
their learning goal (i.e., strategical use) in appropriate situations. Thus, students need to know that these
strategies exist (i.e. declarative knowledge) and how these strategies are implemented (i.e. procedural
knowledge; Paris et al., 1983). These two types of knowledge enable students to reproduce behavior on prompt.
But, if they can not initiate strategic behavior on their own when they benefited its application, this knowledge is
not put to use (i.e., production deficiency; Flavell, 1970). Learning strategies should be implemented adaptively
depending on the learner’s goals and without further instruction necessary. That is why successful learning
strategy implementation requires additionally knowing when and why certain learning activities are applied (i.e.
conditional knowledge; domain knowledge; Alexander & Judy, 1988). In conclusion, student’s conditional strategy
knowledge plays a crucial role for the independent strategic implementation of learning activities during HS
episodes.

The competence to make use of social resources for academic HS comprises conditional knowledge on the
application of cognitive learning strategies together with peers. High proficiency in this competence manifests in
student’s ability to react to various knowledge-related problems (e.g., preparing learning materials; deepen the
understanding of a particular topic; comparing two alternative research methods) and initiating HS episodes with
adequate learning strategies. This versatility of activities may improve the effectiveness of HS behavior and thus
may moderate the association between academic HS and academic success measures (see Q-3; see RQ-3; see
Figure 4).
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Successful academic
help-seeking

Competence using

e e e Academic success measures

Interaction term
(Help-seeking x competence)

Figure 4. Multiple regression model predicting academic success by the three predictors successful academic
help-seeking, the competence of using social resources and their interaction term. This represents an expected
moderating effect of the competence on the association between help-seeking and academic success.

RQ-3: In how far does the proficiency in the competence of using social resources result in more effective
HS episodes and thus strengthen their association with academic achievement? (The competence of using
social resources describes the conditional knowledge about the application of meta-cognitive and cognitive
learning strategies.)

In self-regulated learning the application of learning strategies is conventionally assessed with two of the most
predominant questionnaires (MSLQ, LASSI; Roth et al.,, 2016). When measuring activities of self-regulated
learning the closeness to real behavior is a factor that needs more attention in research (Roth et al., 2016).
Hence, rating the frequency of the application of learning strategies misses the adequacy of certain strategies
for particular learning situations. Thus, assessment methods involving specific learning situations that learners
already have or are likely to encounter probably improve measurement of competencies (Dresel et al., 2015).
Additionally, situation-based tests are appropriate to measure the fit of a learning activity to a certain learning
objective (compare qualitative offline standards in Wirth & Leutner, 2008). Thus, tests might reduce inaccuracies
of retrospectively self-reported behavior and lead to more objective assessment of conditional knowledge about
learning strategies.

The previously defined competence is conceptualized referring to conditional knowledge, hence situation-based
assessment methods such as situational judgement tests (SJT) are considered an appropriate assessment
method. Textual SJTs describe written scenarios of specific situations or common tasks (Motowidlo et al., 1990)
and provide a set of response options that participants have to choose from (see McDaniel et al., 2001). SJTs
are prominently used for evaluating candidates for jobs. SJTs have good criterion-validity for interpersonal skills
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and leadership which are valid predictors of job performance (Christian et al., 2010). SJTs account for more
explained variance compared to cognitive ability, personality, knowledge or experience on task performance
(Lievens et al.,, 2008). Nevertheless, due to their variety of scenarios the assessed constructs are
multidimensional, which increases variance of SJTs internal consistency (for meta reviews see Christian et al.,
2010; and Lievens et al., 2008).

Self-reported behavior in learning is likely to differ from actual behavior because learning is inherently associated
with mental effort. Foerst and colleagues (2017) conducted a study using a recently developed questionnaire
combining the knowledge of as well as the application of strategies from self-regulated learning. First, students
were asked to identify correct learning strategies for given scenarios (amongst metacognitive, cognitive, boredom
regulation and frustration regulation strategies). Subsequently, they indicated whether they would make use of
the identified strategy. Results indicated that students have sufficient declarative knowledge to identify correct
strategies for provided learning scenarios (for cognitive strategies: about 88 %), nevertheless a substantial
number of students indicated not applying them (for cognitive strategies: about 35% of correct respondents;
Foerst et al.,, 2017). These results identify a gap between knowledge of cognitive strategies and their actual
application. The three most frequently provided reasons for not applying a strategy are first a lack of time, second
the lack of ability to apply a strategy effectively and third missing on the benefit of applying the strategy (Foerst
etal., 2017).

In the following, evidence regrading the associations between the application of learning strategies and academic
achievement (e.g., grade point average) as well as academic HS is presented. A meta-analysis investigating the
relationship between the application of cognitive learning strategies and academic achievement reveals that
organization, elaboration, critical thinking and rehearsal strategies (amongst others) systematically predict
academic achievement (Schneider & Preckel, 2017). Beyond cognitive strategies internal effort regulation
predicts academic achievement (Komarraju & Nadler, 2013; Schneider & Preckel, 2017). When focusing on HS,
asking for help is associated with the application of other cognitive learning strategies such elaboration, critical
thinking and rehearsal (Komarraju & Nadler, 2013; Richardson et al., 2012) and organization (Komarraju &
Nadler, 2013). Moreover, seeking help from instructors or peers when it is needed is a predictor of academic
achievement (Schneider & Preckel, 2017). In contrast to quantitative assessment of learning behavior,
qualitative studies regarding learning strategies that students actually applied may be influenced by the
assessment method itself (e.g., recognizing in multiple choice versus investing more effort into open questions)
at the end of the lecture and in how far students have perceived challenges before (Garcia-Pérez et al., 2021).
The presented work extends the binary differentiation of instrumental and executive HS behavior by providing an
indicator in how far HS episodes may be structured by using (meta-)cognitive learning strategies. Although, as
discussed earlier, the conditional knowledge about the correct utilization of strategies does not necessarily
transfer to their application. This also holds true for HS and does not directly predict the actual application of
(meta-)cognitive learning strategies during HS episodes. Nevertheless, the scenarios in the presented instrument
introduce a proximate goal to gain understanding which acts as a criterion determining which learning activity is
most beneficial to achieve this objective (i.e., strategic use of an activity). In conclusion, the proclaimed
competency leads the path to better understand effective interactions during HS and may improve understanding
about why some helpees seek more help more successfully and sustainably translating to improved academic
achievement.

1.3.2 Digital services mediate the solicitation of help

Students make use of communication technologies such as smartphones to chat with their peers or making
appointments for their leisure time. Similarly, academic HS is probably mediated by smartphones. Computer-
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mediated communication enables students to reach out for peers anytime, but it comes along with increased
effort to formulate the help request compared to face-to-face communication. Moreover, when seeking help in
groups a single message can have an enormous outreach (e.g., groups containing whole courses). This capacity
can be expected to facilitate receiving help timely, but apart from that it may reduce the intent of some students’
to ask any questions. On the one hand this technical perspective raises the question in how far the HS process
is prone to prevent helpees from seeking help due to perceived social costs or discomfort of students. On the
other hand it is of interest in how far the benefits of asking individuals or groups of peers time-independently are
promoting the use of digital services by students.

Students in higher education make use of online social networks constantly (Zachos et al., 2018). Zachos and
colleagues (2018) point out that for North America Facebook is the predominant social network and it is used for
socializing, entertainment as well as for education. However, they note that there is a lack of evidence regarding
the effects of social networks in education. They describe students participating in (in-)/formal learning activities
and building communities exchanging experiences and information about study-related topics. The uses of social
media platforms includes emotional support (e.g., help to invest effort) and task completion (e.g., not missing
homework) among preservice teachers (Amador & Amador, 2017).

Walther (2017) summarizes meta concepts of communication and illustrates how thin the line between mass
and interpersonal communication got through modern technology. First, social media enables agents to distribute
messages to an enormous capacity of recipients. This leads to the potential to reach unfamiliar audiences,
whereas the imagined audience of messages differs from situation to situation. The self-disclosure towards an
imagined audience may play a role when deciding about whether one posts a request for help or avoids seeking
help (see stage (3) decide to ask for help in Figure 2).

Social services can be classified in image-sharing services (e.g. Meta’s Instagram), information organization
services (e.g., Pinterest), photo messaging services (e.g. Snapchat) and instant messaging services (e.g., Meta’s
WhatsApp; Manca, 2020). Nowadays social media services do not differ significantly in their technical features
but in how their networks are structured and furthermore in how far the audience of each message can be
constrained (e.g., all friends, sub-group of friends, or single individuals). Moreover, their accessibility for students
might increase when the services do not cost a monthly fee and when no technical setup needs to be done by
students.

First, social networking site’s (SNS; e.g., Meta’s Facebook) central artifacts are profiles of users and their shared
contents. Two users can relate via friendships which result in bidirectional subscriptions to each other’s contents.
The platform compiles a central stream of friends’ contents and presents it to the user (e.g., Facebook’s feed;
Malik, 2022). Beyond connecting with people and sharing artifacts users can chat. Moreover, users connect in
self-created groups that limit the access of shared contents to group’s members. In sum, when focusing on
academic HS, Facebook provides granular settings for adapting the audience of potential help requests. Second,
mobile instant messaging services (MIM) enable private chats as well as distributing messages into groups (e.g.,
Meta’s WhatsApp). They offer sending text-based messages per default but also enable (video-)calls. Community-
features provide an additional layer of structuring multiple groups under an community (Perez, 2022). Similar to
the social networking sites the distribution of messages is more specific, as those are posted specifically for an
selected audience (e.g., private or group chat). An outstanding characteristic of instant messaging services is the
widespread use. The accessibility of the priorly mentioned social networking sites as well as the instant
messenger services is high as there are no fees involved. Third, organization-centric messaging services (e.g.
slack, Microsoft Teams or Discord) require users to request access to an organization (or server) as the most
general structure. Accepted users can post contents into appropriate channels, that cluster messages addressing
a similar topic, and have discussions there. Textual messages are the default mode for one-to-many
communication. Beyond that users can start (video-)calls and share artifacts as well as their screen in real time.
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The services allow users to distinctively decide on the audience of help requests. The priorly mentioned services
provide free plans, but nevertheless they allow to unlock features with additional monthly fees. Fourth, document
exchange services for students (e.g. Studydrive.net) offer functionalities like annotating uploaded PDFs, creating
flash cards or asking questions in forums. It is free for students and thus a noteworthy resource for students to
share notes and summaries.

The importance of particular social media services evolves rapidly over time. Dolch and colleagues (2021) made
a longitudinal assessment of student’s technology acceptance and found that search engines were on first rank
since 2012, also in 2015 and in 2018. The acceptance of instant messaging services increased over the years
reaching the second rank (Dolch et al., 2021). Furthermore, a meta review found that WhatsApp was the most
prominently researched social media service (except Facebook) over the past years (Manca, 2020). It was most
frequently researched in the context of foreign language learning and used for (amongst others) peer learning,
content delivery, resource sharing and content development (Manca, 2020). These results highlight that
researchers have identified WhatsApp’s potential to support communication processes during learning. Beyond
that, these priorly mentioned processes are part of typical HS episodes and thus may translate to HS research.
Researchers and practitioners are interested in students’ use of computer-mediated HS behavior among peers.
The research on this topic spans across several learning settings which differ in their degree of the presence of
participating agents. This spans from, for example, students who are in the classroom, over communicating partly
in class and digital (i.e., blended-learning) to digital communication only. Next, depending on the used service for
communication the richness of the representations differ.

In a 14-week introductory programming massive open online course students were offered an Internet Relay Chat
to seek academic help (Nelimarkka & Hellas, 2018). When asked for the most helpful sources of help students
reported an offered IR-Chat to be most beneficial, followed by friends (face-to-face and computer-mediated;
Nelimarkka & Hellas, 2018). In another study, students who were enrolled in a project-based technology course
were provided with a help forum (Blackboard) which was accessible to enrolled peers (Huang & Law, 2018).
About 85 % of the students agreed that the forums were very helpful, about 84 % agreed that viewing others’
questions and responses helped them on their own projects and 71 % agreed that they liked to share resources
and solutions in the forum.

In sum, it seems evident that students make use of computer-mediated HS offers, especially in course settings
that are inherently digital without classes in presence. This raises the question in how far students make use of
communication services independently from institutional offerings or empirical research studies. Moreover, it is
of interest which services students use regularly for computer-mediated HS behavior and how students
characterize their experience during their use.

Students nowadays are continuously connected to the internet and can use social networking sites or mobile
instant messenger services (amongst others) to communicate with their peers. This connectedness comes along
with the necessity to monitor and react to incoming messages in various services. Thus, Vorderer and colleagues
(2016) aptly differentiate first being permanently online to access online contents and second being permanently
connected to engage in online social interactions. When assessing the categories of smartphone apps that
students are familiar with, they reported most frequently social apps, second rank news apps and third rank
communication/collaboration apps (Peters & Bodkin, 2021). In line with this, students reported to use instant
messengers most frequently and moreover about 49 % reported using smart devices several times per hour
which underlines the potential of smart devices for peer communication (Vorderer et al., 2016). Mobile instant
messenger (MIM) services / applications allow users to communicate with previously stored contacts on their
smartphone or computer. There is a variety of services users can choose from and it is common that users use
multiple services (i.e., multi-homing; lansiti, 2021, p. 9). One crucial determinant for the value of a
communication service is the amount of its subscribers (lansiti, 2021). Meta’'s WhatsApp is a popular MIM in



20 | Literature review

Germany: about 89 % of German internet users utilize MIM applications (Mehner, 2019, p. 50). Another study
revealed that 45 % of surveyed participants allow WhatsApp (rank one) to display push notifications (Mehner,
2019, p. 21).

The most prominent messenger services were designed to let users engage in casual conversations and share
photos with individuals or groups. The conversations are usually represented as linear sequences of statements
or photos. Usually these applications are not implemented with specific features to support knowledge related
communication or academic HS in particular. For example there are usually no features to hierarchically structure
or label messages content-wise in a conversation.

Communication with messenger services usually relies on either individual addressees (i.e., contacts accessible
via phone numbers) or on access to groups of addressees. Whether seeking help from individual peers or from
groups may come with various perceived costs and benefits. The trade-off may be weighted differently, for
example, based on individual’s attitudes towards HS behavior. First, asking individual addressees requires the
helpee to choose from their contacts and request them to provide explanations for a given question. When the
helper is available, he/she is expected to invest time to understand the request, then work on adequate
explanations and send it to the helpee. Digital contact lists may impact the decision on whom to ask when seeking
help (see Figure 2). When contacts are represented “below one’s fingertips” it might make them more accessible
than peer students met in the lecture hall but did not yet established digital contacts with. Second, accessing
groups for help may change the character of HS episodes: When placing a request for help into a group it omits
the necessity to address an individual peer. This may have the following two implications, on the downside the
self-disclosure that help is needed reaches more peers and may have an inhibiting effect. But, on the upside the
requested individual peer may feel more obligated to respond properly. Next, the expected response time of a
group member may be on average shorter than from an individual peer, presumed that all peers are in general
willing to provide help. In sum, the decision on asking single individuals or a whole group of peers for help likely
has different trade-offs of costs and benefits.

There is evidence that students make use of computer-mediated services for knowledge sharing behaviors.
Students in secondary education make use of Facebook and WhatsApp to share reminders, snapshots,
summaries, copy solutions and ask for peer assistance (Asterhan & Bouton, 2017). Qualitative results indicate
that secondary students perceive groups in WhatsApp as a convenient communication service to exchange
organizational, instructional and educational-disciplinary messages with teachers (Rosenberg & S. C. Asterhan,
2018). Furthermore, they found that additionally to the official group multiple parallel groups without the teacher
existed and were frequently used.

Knowledge sharing includes the provision of digital artifacts upfront and is different from academic HS which is
initiated based on a knowledge-related problem. Although, both behaviors slightly differ in their characteristics,
insights about knowledge sharing shed a light onto the organization of students study-related computer-mediated
communication. Bouton and colleagues (2021) asked undergraduate students about their knowledge sharing
behavior with social-network technologies: Students reported to be members of about on average four study
groups (Bouton et al., 2021). Furthermore, nearly all students (98%) reported that these groups were created by
students and not by faculty. Within the groups they reported most frequently to consume shared content
summaries and answered most frequently to provide help to peers. In the context of HS these results indicate
that students are aware that ties with peers are relevant and that they organize the use of adequate
communication services themselves. Thus, it can be expected that students make use of services they use on a
daily basis and invest time to establish ties amongst peers.

Based on the evidence regarding research on knowledge sharing and regular use of services for private
communication it is of interest which properties make up good HS services. It is of particular interest in how far
specific stages of the HS process can be supported to increase the likelihood of students seeking help when they
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need it. At first an understanding of the kind of knowledge-related obstacles that arise is of interest (RQ-4.1).
Second, it is significant to understand how students describe their purpose of seeking help (RQ-4.2). Third,
insights into the reasons why students avoid seeking help using digital services are valuable to find approaches
to reduce these barriers (RQ-4.3). All these questions may support practitioners and researchers when designing
services and make considerate decisions on how to improve successful iterations through the HS process.

RQ-4.1: Which knowledge-related obstacles lead to computer-mediated academic help-seeking?

RQ-4.2: What are the main purposes that drive students help-seeking behavior?

RQ-4.3: What does students inhibit to seek help from peers?

The characteristics of communication via digital services always differ from those in face-to-face situations and
examples of those are discussed in the following. When using digital services for academic HS students are
required to encode their messages into a digital representation (e.g., textual, pictorial or auditory). The encoding
into a representational format reduces the amount of available information compared to a face-to-face
interaction (see cues-filtered-out Walther, 2011, p. 445). Dispatching digital messages can be done in a time-
independent/asynchronous manner which allows the receiver to decide on when to respond to a help request.
On the other hand, synchronous meetings enable the engaged agents to get immediate clarifications whenever
they are needed. When services allow the transmission of screen contents to both agents these can be used for
highlighting relevant aspects of a concept (e.g., cursor on graphical models). Such an approach may improve
agents’ interactive development of a proper understanding. From this perspective it is on the helpees to decide
on the adequate mode of synchronicity for their HS request. A further outstanding characteristic of digitally
encoded messages is their capacity to be dispatched to individual or multiple peers in real-time (multiplicity).
Accessing multiple sources of help by addressing a group may reduce the time until a response (e.g., free sources
will respond instead of waiting for sources to get available). But on the other hand, the number of peers that can
read a request for help may impair helpees’ decisions to ask for help depending on students’ attitudes towards
HS and their HS orientation. In sum, it is likely that students make use of the same services they already use on
a daily basis. It is of interest to empirically assess which services students use for academic HS and which
features of the service are perceived as beneficial and which as technical difficulty (RQ-4.4).

RQ-4.4: Which (a) services are used for computer-mediated academic help-seeking and what (b) are their
characteristics?

Digital services are ubiquitous and thus they will play an important role for mediating academic HS episodes.
There is evidence that students use social networking sites for knowledge sharing. Moreover, mobile instant
messenger services are among the most used tools for studying. But, conversations in mobile instant messenger
services were designed with casual dialogues in mind and not help-seeking specifically. Responses to the priorly
mentioned research questions probably reveal situations, obstacles, purposes, inhibitions, services and services’
characteristics that lead considerate decisions matching with the HS process when designing services for
academic HS.
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1.3.3 Summary of the perspective on the solicitation of help

The priorly stated research questions are in line with the conceptual model in Figure 5. There are two classes of
research questions addressing the solicitation of help: First, the effects of the newly developed competence to
make use of social resources. Second, the qualitative research questions about student’s experience with,
intentions towards and use of digital services (amongst others). The competence of using social resources is
expected to moderate the association between successful academic HS behavior and academic success
measures (RQ-3; see Figure 4 above). The competence is expected to have an effect on the solicitation of help
and thus refers to the stage (6) solicit help of the HS process. The questions regarding the use of digital services
(RQ-4.1 - RQ-4.4) address various stages of the HS process. First, RQ-4.1 examines knowledge-related obstacles
and refers to the first stage of the process. Second, RQ-4.2 examines the purpose of students’ help requests and
thus refers to the first stage. Third, RQ-4.3 asks for the avoidance of seeking help and thus refers to the third
stage as well. Finally, RQ-4.4 addresses the services and their characteristics, hence it refers to the sixth stage
of the HS process. Both of the priorly mentioned classes of research questions have their focus on the interaction
during the solicitation of help.

Academic help-seeking
* Competence of using social
resources (RQ-3)

 Use of digital services (RQ-4)

Social resources Academic success measures

(1) Determine a problem exists (RQ-4.1)
(3) Decide to ask for help (RQ-4.2, RQ-4.3)

Figure 5. The competence of using social resources may have an effect on the sixth stage of the help-seeking
process. The usage of digital services may affect various stages of the help-seeking process.
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2 Summary of included articles

The HS process structures relevant decisions into stages of seeking help (Nelson-Le Gall, 1981). In the following,
the stages of the HS process are mapped to the main contributions of the present work (see Table 1). Moreover,
these contributions were differentiated within the prior chapters into more nuanced research questions. These
research questions relate to hypotheses that were empirically tested in the corresponding articles. The
contributions, research questions and articles are assigned to stages of the HS process in Table 1.

The first contribution addresses the role of available social resources for academic HS (see Q-1) and is associated
with stage (5) which comprises the decision for helpers. More precisely effects of social interaction ties or
cognitive group awareness (GA) on academic HS behavior and subsequently on academic success are of interest
in research questions 1.a and 1.b. Because social resources may evolve over time, these effects were researched
in a repeated-measures survey study over a whole semester in Schlusche and colleagues (2021).

The second contribution addresses the support of decisions on peer helpers through additional information (see
Q-2) and it is related to stage (5) of the HS process. The effects of GA information on the selection of peer helpers
are relevant for research question 2. They were examined in two intervention studies providing GA information
within digital learning environments in Schlusche and colleagues (2019; submitted).

The third contribution is related to the competence to make use of social resources and it is located in stage (6)
soliciting help of the HS process. The corresponding research question is in how far this competency can improve
learning outcomes by affecting academic HS (see RQ-3). The results regarding the recently developed instrument
to measure this competency are presented in the article Schlusche and colleagues (2023a).

Regarding the fourth contribution there are various stages of the HS process involved. That is why contribution 4
results in a number of research questions. With the goal to gather a variety of answers from students these
questions were approached conducting semi-structured interviews. First, students’ responses addressing
research question 4.1 provide insights into typical knowledge-related obstacles of computer-mediated HS. These
are related to stage (1) decide a problem exists. Second, responses addressing research question 4.2 provide
evidence for the main purposes for which students utilize seeking computer-mediated help. Additionally,
responses addressing research question 4.3 provide insights into students’ perceived inhibitions to seek help.
Both priorly presented research questions are mapped to stage (3) decide to ask for help. Next, evidence
addressing research question 4.4 provides an overview of services used for HS as well as their characteristics.
This question maps to stage (6) soliciting help. In sum, the research question 4 and their sub-questions are
elaborated on in the article Schlusche and colleagues (2023b). In the following section, the conducted studies
and their results are described. Then, the following sub-sections provide a concise summary for each of the
articles included in this dissertation.
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Table 1. The major contributions (Qs) are differentiated into research questions (RQs) and both are mapped to
the stages of the help-seeking process in which they are expected to provide their main insight.

Q-4: When using computer-mediated services for academic help-seeking, (Schlusche et al.,
(a) what are the characteristics of typical situations these are used in and 2023b)
(b) what are central factors that hinder students from help-seeking?

RQ-4.1: Which knowledge-related obstacles lead to computer-mediated academic

help-seeking?

Q-4: When using computer-mediated services for academic help-seeking, (Schlusche et al.,
(a) what are the characteristics of typical situations these are used in and 2023b)
(b) what are central factors that hinder students from help-seeking?

RQ-4.2: What are the main purposes that drive students help-seeking behavior?

RQ-4.3: What does students inhibit to seek help from peers?

Q-1: In how far can social resources improve successful academic help-seeking (Schlusche et al.,

and consequently their academic success? 2021)
RQ-1.1: In how far does social embeddedness (a component of social resources)

improve successful academic help-seeking and eventually improve

academic success?
RQ-1.2: In how far does group awareness (a component of social resources)

improve successful academic help-seeking and eventually academic

success?
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Q-2: In how far does supporting students’ selection of peer helpers with (Schlusche et al.,
awareness information improve their help-seeking and consequently their ~ 2019; submitted)
academic success?

RQ-2: In how far does students benefit from additional group awareness
information about peers when deciding on a helper?

(6) Solicit help

Q-3: In how far does a competence on the application of (meta-)cognitive learning (Schlusche et al.,
strategies together with peers translate to more successful help-seeking 2023a)
episodes?

RQ-3: In how far does the proficiency in the competence of using social resources
result in more effective help-seeking episodes and thus strengthen their
association with academic achievement?

Q-4: When using computer-mediated services for academic help-seeking, (Schlusche et al.,
(a) what are the characteristics of typical situations these are used in and (b) 2023b)
what are central factors that hinder students from seeking help?

RQ-4.4: Which (a) services are used for computer-mediated academic help-seeking
and (b) what are their characteristics?

(7) Receive help

The priorly stated research questions were examined within the five articles in this dissertation. In the following
the methods and the main outcome variables are introduced (see Table 2). The first article reports a semester
accompanying repeated-measure survey study answered by first-semester students. It provides evidence
regarding the influence of social resources on academic HS and academic success (RQ-1.1 and RQ-1.2). The
second and the third article report about multiple week (article 2) or multiple months (article 3) enduring
intervention studies in which competence-related GA information were provided to support the selection of
helpers (RQ-2). HS behavior was assessed recording log data within Moodle. The fourth article reports about a
pilot study of a newly developed instrument to assess the competence of using social resources (RQ-3).
Furthermore, an improved version of the instrument was used in the main study of article 1. The fifth article
reports about semi-structured interviews that address individual situations in which students sought help using
digital services (RQ-4). In the following subsections the articles and their main results are presented.
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Table 2. Overview of the five articles, information regarding their research method and in-/dependent variables

1 Semester accompanying Study program Social embeddedness

repeated measure survey (Science / Engineering) Group awareness
Help-seeking
Academic success

2 Intervention study in Moodle; Provision of group awareness Group awareness
log data information Help-seeking (postings)

3 Intervention study in Moodle; Provision of group awareness Social embeddedness
semester accompanying information Group awareness accuracy
repeated measure survey; Help-seeking (postings)
log data Academic success

4% Semester accompanying Help-seeking
repeated measure survey Competence to make use of

social resources
Academic success
5 Semi-structured interviews Various categories

* The main study of article 4 and the study of article 1 use subsamples from the same study.

2.1 Article 1: Enabling help-seeking with social embeddedness and group

awareness

The first article presented in this work evaluates the role of social resources on academic help-seeking (HS) and
their influence on academic success measures (Schlusche et al., 2021). It refers to the research questions 1.a
and 1.b raised in the present work. The conceptualization of social resources in this article comprises social
embeddedness as well as group awareness (GA). Social embeddedness is conceptualized as close ties that
students have regular contact with and can be designated as individual's social capital among the cohort of
students. GA was assessed as a general awareness about the knowledge of peers within the tutorial group. These
social resources may be conditional for successful academic HS and eventually academic success. Hence, this
article addresses the question in how far social embeddedness or GA have an effect on academic success
measures and in how far this effect is mediated by academic HS (see Figure 6).
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Academic help-seeking

Social resources

* Social embeddedness (RQ-1.1)

* Group awareness (RQ-1.2) Academic success measures

Figure 6. Social resources predict the criterions academic success and successful academic help-
seeking. The whole association between social resources and academic success is expected to be
mediated by academic help-seeking.

In order to assess the evolvement of social resources over time a field study with repeated measures was
conducted. Subsamples of a science (n = 49) and an engineering (n = 80) study program were surveyed two
weeks before examinations in winter term 2018/2019 and in the beginning summer term 2019. Results indicate
that academic achievement is not predicted by social embeddedness, nor GA or academic HS. Next, for student’s
satisfaction as a criterion the results indicate that GA predicts academic HS as well as student’s satisfaction.
Nevertheless, only for engineering students the relationship between GA and student’s satisfaction is mediated
via academic HS. Interestingly, increased successful academic HS decreases student’s satisfaction (negative
interaction effect). Additionally, for student’s dropout intention GA is a predictor and this association is partly
mediated by academic HS. Hence, regarding the research questions 1.a and 1.b of the present work in line with
the expectation it can be concluded that, social resources are positively associated with successful academic
HS. Furthermore, HS mediates the effects of GA on student’s satisfaction and consistently of GA on student’s
dropout intention. But, increasing successful academic HS predicts lower academic success (less satisfaction
and higher dropout intention).

The priorly described results are partly contradicting the reviewed literature and thus need further empirical
investigation. First, social resources can improve academic HS, which was expected and may be due to reciprocal
effects in so far that HS episodes may improve awareness about peers. Next, social resources expectedly improve
academic success measures. But, against the expectation derived from literature, an increased amount of HS
episodes decreases student’s satisfaction. As discussed in section 1.1.2, Karabenick & Knapp (1988) report that
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students in the middle of the performance range reported the most HS behavior; which indicates a non-linear
relationship between HS and performance. Thus, more research addressing qualitative differences in HS
episodes and their contribution to understanding seems necessary and solely quantitative measures seem to fall
short explaining opposite directions of effects. In sum, the development of social resources fosters academic HS
and is recommended for first-semester students; nevertheless the effect of academic HS among peers on
academic outcomes was unexpectedly negative.

2.2 Article 2: Supporting help-seeking with group awareness information in online
learning environments

In the second article of the present work it is described why GA information and which type of information may
be of relevance for deciding on appropriate helpers (Schlusche et al., 2019). It refers to the research questions
1.2 and 2 raised in the present work. It is postulated that successful HS episodes depend on finding adequate
helpers. The Model of Source Selection and Utilization (Makara & Karabenick, 2013) postulates that the
interaction of expectations towards a source and values for a source determine the likelihood of soliciting help
from a respective source. The second article included in this work maps these components to personal
characteristics of student sources of help: Students’ availability for providing help and the perceived competence
to answer questions regarding the current or past lecture topics were self-assessed, transformed and visualized
with a GA tool. Providing GA information about helpers’ availability and competence may improve the likelihood
of deciding on an adequate helper and in turn may improve HS episodes.

Academic help-seeking

Social resources
e Group awareness (RQ-1.2)

* Provision of group awareness Academic success measures

information (RQ-2)

(5) Decide whom to ask (RQ-1.2, RQ-2)

Figure 7. Group awareness as a component of social resources may have an effect on help-seeking as well as
academic success. Group awareness may provide insights relevant during the fifth stage of the help-seeking
process.

Students were participating in an intervention study conducted in the field within a Moodle Learning Management
System. A plugin specifically developed for the study enabled students to provide self-reports which were
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transformed and eventually presented within the sortable participants list. In order to test for effects of GA
information participants were assigned to one of two conditions which were either provided peers full names with
group awareness information (n = 52) or without additional information (n = 55). The condition supported with
the tool was provided with availability information (available or unavailable) and competence information (1 to 3-
stars) about the past lecture topics (aggregated) as well as about the current lecture’s topic. A sortable table
presented the information. When accessing the table, students could select a helper and write text messages to
solicit help. The study started about three months before examination and was conducted over a few weeks and
was closed before Christmas. Overall, only 22 selections were recorded which is interpreted as a sparse use of
the platform. That is why the results’ contribution to research question 2 are rather tenuous. Students with the
GA information did use the tool more frequently and made about twice as much selections as the condition
without GA information. The table’s default sorting was peers’ last name and was the setting in which most
selections were made. The self-reported GA of helpees and selected helpers were compared but no clear pattern
was found. This may be due to a relatively high amount of students that did not have provided any information at
the time of their selection. In hindsight providing the tool about three month before examination only for a few
weeks and making it's use optional is not recommended. Nevertheless, the conducted study provided insights
for researchers and practitioners highlighting pitfalls conducting such a large field study. The article contributes
a conceptual integration of the Model of Source Selection and Utilization (Makara & Karabenick, 2013) and GA
information about potential personal helpers.

2.3 Atrticle 3: Supporting the development of social resources using group
awareness information during the first semester

In the third article a further intervention study to support helpees’ selections of adequate helpers was conducted
(Schlusche et al., submitted), thus it addresses research questions 1.a, 1.b and 2. Both components of the social
resources may play a crucial role on the decision of whom to ask for help. Social embeddedness as well as GA of
first-semester students may improve over time as students continuously communicate within lectures or tutorial
sessions about lecture-related topics. The provision of GA information may further improve the grade of social
embeddedness and GA. Moreover, the provision of GA information may lead to the selection of more competent
helpers. Furthermore, the provision of GA information may be associated with academic success and this
relationship may be (partly) mediated by academic HS behavior (see Figure 8).
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Academic help-seeking

Social resources
* Social embeddedness (RQ-1.1)

» Group awareness (RQ-1.2) Academic success measures

* Provision of group awareness
information (RQ-2)

(5) Decide whom to ask (RQ-1.2, RQ-2)

Figure 8. Social embeddedness and group awareness may have an positive effect on help-seeking as well as
academic success. Group awareness may provide insights relevant in the fifth stage of the help-seeking process.

In order to assess the evolvement of social resources over time and to test for effects of provided GA information
a field study within the Moodle Learning Management System with repeated measures and two conditions was
conducted. Interactive sortable participant lists were developed to gather log data. Participants in the two
conditions were either provided with the full names and additional GA information (n = 33) or without any
additional information (n = 36). Both conditions contained participants of three tutorial groups each. Data was
collected in a lecture-accompanying field study realized in a prepared Moodle course over a whole semester with
four measure points. Measure point t1 started in week two of the semester (2020-11-11) and the consecutive
points t2 (2020-12-14), t3 (2021-01-18) and t4 (2021-02-15) each started five weeks after the prior. Students
in the treatment condition were able to select a specific lecture topic. Then, they were displayed a self-assessed
one-to-six-star competence rating for the priorly selected lecture topic. Finally, the tool allowed to select a helper
and discuss the question. Unique to this study was the calculation of GA accuracy measures. For this, GA was
assessed as a self-perception as well as an external perception of an individual by it's peers. Hence, self-
assessment and external assessment enabled estimating rank correlations of Goodman & Kruskal’'s Gamma.
This relative accuracy of competence assessments about peers within a group were calculated and used as a
measure for GA accuracy. The data collection was unfortunately influenced by invalid manual transformation of
self-reports: Hence, two tutorial groups assigned to treatment condition were not able to make selections two
weeks before the exams. Related to that issue a few specific participants were displayed as if there was no data
provided. With these issues in mind, the following results should be interpreted cautiously. Data assessment
prolonged over the whole semester including the phase before examination.

Most requests for HS were created in the timespan between five weeks and one week before the examination.
An analysis of variance for the dependent variable GA accuracy, estimated with the between factor condition and
the within factor measure point revealed that neither the GA tool nor time had a systematic influence on GA
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accuracy. Nevertheless, pairwise differences (one-sided) between conditions for each of the four measure points
revealed a significant difference one week after the start of the semester. Hence, the condition supported with
additional information had a higher GA accuracy than the control condition without additional information.
Measure points later in the course of the study were not different between conditions (presumably a saturation
effect). An analysis of variance for the dependent variable social embeddedness, estimated with the between
factor condition and the within factor measure point revealed that there was no main effect of condition, but
there was a main effect of time and no interaction effect. Nevertheless, consecutive one-sided comparisons of
measure points testing for an increasing trend over time without considering groups revealed a difference
between measure point 3 and 4. In a further analysis the relative difference between helpees’ and selected
helpers’ cognitive characteristics were compared and no clear pattern between conditions were found. Moreover,
mean differences in competence between helpees and selected helpers did not differ between conditions.
Additionally, focusing on academic success measures, the assignment to the experimental condition did not
predict student’s satisfaction nor the number of asked questions on the platform (HS behavior). Additionally, the
assignment to the experimental condition did not predict student’s number of point in the exam nor asked
questions on the platform (HS behavior).

When interpreting these results it is evident that both social resources have in common that their development
relies on communication among students. GA information improved GA accuracy on the first measure point, while
both conditions were leveled at later measure points. When focusing on the underlying constructs it seems
plausible that GA develops more quickly as it depends on social information (Schnaubert & Bodemer, 2022) and
cognitive schemata (Bodemer et al., 2018). GA accuracy was stagnant after the first week of the semester and
this might be explained by students limiting their effort for monitoring peers’ competence to a subgroup of their
peers. Social embeddedness on the other hand gained most between the last two measure points, which are the
last weeks of the semester. The development of social interaction ties may require more time as it consists of
recurring interactions with peers, frequent communication and personal knowledge (Chiu et al., 2006). Based on
these results it seems plausible, that the two components of social resources evolve on different time horizons.
The provision of cognitive information about potential helpers’ competence to explain a lecture topic do not
explain the selections of peer helpers and furthermore do not improve these selections. Further variables such
as friendship and availability in other services (e.g., mobile instant messenger) should be assessed and evaluated
in future studies. Overall, this article provides evidence regarding the evolvement of the two components of social
resources and furthermore contains a blueprint on how to implement such interventions in Moodle.

2.4 Article 4: Evaluating the competence to make use of social resources

The fourth article introduces the competency of conditional knowledge about (meta-)cognitive learning strategies
that should be beneficial to apply during HS episodes (Schlusche et al., 2023a). Moreover, it tests in how far this
competency improves the relationship between academic HS and academic success. This article addresses
research question 3 and focuses on the interaction between helpee and helper during a HS episode. Applying
(meta-)cognitive learning strategies that foster the intended learning goal during HS episodes may improve the
likelihood that they contribute to a successful outcome. Moreover, the competence to make use of social
resources is introduced and comprises the conditional knowledge (why and when) a (meta-)cognitive learning
activity is expected to be beneficial to utilize with a peer. We included organization, elaboration, evaluation,
argumentation and rehearsal as meta-cognitive learning strategies. Research has shown that academic HS and
academic success can be associated (Richardson et al., 2012). Building on this perspective, it is hypothesized
that the competence to make use of social resources may moderate the relationship between academic HS and
academic success. In the article subscales’ ability to differentiate between (meta-)cognitive strategies is
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evaluated. Moreover, it is tested whether an effect of HS on academic success measures is moderated by the
competence.

In a first survey study a situational judgement instrument with scenarios was developed, piloted and finally
analyzed using signal detection measures (N = 38). In a second study an improved version of the instrument was
provided as a part of a larger survey study (nc =47, ne=73). The estimated internal consistency for each
subscale of the instrument and similarly the estimated retest-reliability indicate that there is room for further
improvement of the instrument. Students’ responses were highest for the attractor for each of the subscale.
Organization, elaboration and rehearsal received more correct than incorrect answers; evaluation and
argumentation were more difficult to solve correctly. The ratio of correct amongst all responses of a strategy
(precision) can be interpreted as the strategy with least false selections. Rehearsal and organization were
selected less incorrectly than argumentation, elaboration and evaluation. The organization subscale illustrates
the different interpretations between high sensitivity and high precision: Despite being the least difficult subscale
indicated by a sensitivity of 77 %, the organization subscale only had the second highest precision indicated by
a precision of 68 %. Organization scenarios were solved correctly most often compared to any other subscale,
but amongst all subscales organization was chosen in more incorrect situations than the rehearsal strategy with
a precision of 77 % and a sensitivity of 61 %. There were no effects of neither HS, the competence of using social
resources nor their interaction term on academic achievement for both subsamples (see Figure 9). When
predicting student’s satisfaction there were no effects neither of HS, the competence of using social resources
nor their interaction term for chemistry students. But, for engineering students there is an effect of the
competence of using social resources on student’s satisfaction.

Successful academic
help-seeking

Competence using

social resources Academic success measures

Interaction term
(Help-seeking x competence)

Figure 9. Multiple regression model (moderation) predicting academic success by successful academic help-
seeking, the competence of using social resources and their interaction term.

The validity of the attractor responses for the scenarios should be reassured by a larger sample of subject matter
experts. Especially the conceptual generality and (partly) similar cognitive processes of elaboration, evaluation
and argumentation strategies should be further elaborated. For example, experts may discuss the particular
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relevance for argumentation and critical thinking subscales for STEM students in the first semester. This may
result in a modification of the included scenarios to make the more distinguishable. Another example may be
providing variants of the instrument that are tested omitting each of the subscales as well as the associated
response and compare item difficulties and factor structure. The reliability of the newly developed situational
judgement instrument may be improved by reconsidering in how far the main subject of the scenarios, which is
the scientific method, is known well enough by first-semester students of science or engineering study programs.
Furthermore, based on sensitivity values it might be worthwhile to evaluate in how far strategies beyond
organization, elaboration and rehearsal are known and used by students. Next, successful academic HS did not
explain academic achievement or student’s satisfaction. It seems that during the first semester HS is not a strong
predictor for academic success measures. Nevertheless, in article 1 we found that the effect of (cognitive) GA on
students’ satisfaction was partly mediated by successful academic HS. One can assume that the association
between academic HS may not be linear across the whole spectrum of successful HS frequencies. Depending on
further qualitative factors, there might be an inverse u-shaped curve modeling the association between
successful academic HS and academic success measures (Karabenick & Knapp, 1988). Hence, further research
is needed on the particular association between academic HS and academic success. Finally, it is still unclear in
how far students make actual use of their conditional knowledge of using social resources by applying (meta-
Jcognitive learning strategies. Although, prior research indicates that students may not use their full potential of
learning strategies due to various reasons (Foerst et al., 2017). Overall, the article contributes the conceptual
background and an situational judgement test to assess the competence to make use of social resources.

2.5 Article 5: Students’ approach of help-seeking using digital services

In the fifth article various facets of students’ computer-mediated academic HS are explored by conducting
interviews about a specific HS episode that the students remembered (Schlusche et al., 2023b). The article
addresses research question 4 and its sub-questions raised in the current work.

Computer-mediated academic help-seeking behavior

What knowledge- Which are students' Wdhat inhibits y Y:/.hﬁt sherwces and
et ahseelees main purposes? students to see which characteristics
help from peers? are used?

Figure 10. Schematic graphic of the examined research questions in article 5

59 semi-structured interviews were conducted, transcribed and coded using inductive category formation as well
as deductive category assignment (Mayring, 2015). Coding resulted in binary indicators of whether a category
was present at an interview. These indicators were then counted and ranked. First, responses regarding stage
(1) of the HS process (determine a problem exists) contain reported knowledge-related obstacles as well as
helpees’ purposes to overcome them. Students reported to experience obstacles while working on assignments
(46%), or due to incomplete information based on the learning material used (39%), or due to insufficient prior
knowledge (25%). The expected purposes they reported were requesting content-related hints (self-formulated
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information; 39%), or communicating...with the goal of solving the problem (36%) and making an
appointment...with the goal of solving the problem (20%).

Second, students were asked about the inhibiting factors they experience which may affect stage (3) decide to
ask for help. Students reported most frequently that they worry about social humiliation by peer students (32%),
or that asking a question can be perceived as being annoying to others (27%) and additionally a low degree of
familiarity with the source (20%) also hindered students to seek help.

Third, students reported to solicit computer-mediated help (stage 6) using WhatsApp (mobile instant messenger;
86%), StudyDrive (document exchange; 25%) or Moodle (learning management; 22%) as well as further services.
Fourth, with regard to experienced technical difficulties they reported that formulating a problem comes along
with an effort (32%), the delay during communication (22%) or a lack of usability (19%).

Based on the results about the reported computer-mediated HS episodes additional approaches to improve the
respective stages of the HS process were derived. Most reported problems were raised when working on
assignments that is why future services may benefit from enabling helpees to relate their new questions to
assignments or mock exams. Next, worries about being humiliated by peers were most frequently reported to
inhibit students seeking help. This issue may be addressed by communicating using pseudonyms, but to prevent
misuse of the accounts these should be linked to authenticated email addresses of the education institution.
Furthermore, low familiarity among peers was reported as another inhibiting factor. Familiarity among peers of a
cohort may be improved by providing GA information about them (Schlusche et al., 2019; submitted). Moreover,
students reported most frequently to handle HS episodes by using mobile instant messenger services. This
finding makes it worthwhile to consider in how far implemented services or digital learning environments that
should support academic HS may share information with existing messenger services (e.g., via sharing on
smartphones). Next, help requests were reported to be most frequently formulated using textual or acoustic
representations. Hence, when designing new services to support HS episodes a reasonable consideration is
enabling helpees and helpers to integrate pictorial and textual representations with acoustic explanations that
may foster understanding (multimedia effect; Mayer, 1997). Furthermore, graphical annotations for instance
indicating unclear parts by the helpee or stepwise explanations by the helper may facilitate communication about
the knowledge-related problem (signaling; Mayer & Moreno, 2003). Overall, the article provides early stage
approaches to support the computer-mediated academic HS of first-year students.

3 Implications of the empirical results

In the following, the central results regarding the main contributions of the present work are summarized and
assigned to the corresponding stage of the HS process. Furthermore, the main conclusions are drawn addressing
the current state of research and practice.

3.1 Research questions 1 & 2: The impact of social embeddedness and group
awareness on students’ help-seeking and academic success

First, the results involving the two components of social resources comprising social embeddedness and GA are
expected to be most influential in stage (5) decide whom to ask (see Figure 2 above). It was expected that social
embeddedness (RQ-1.1) as well as GA (RQ-1.2) may improve successful academic HS and subsequently improve
academic success measures. Moreover, an evolvement of social resources over time was expected. Table 3
provides a summary of the results regarding the research questions 1.a and 1.b as well as 2.

Regarding the expected effect of social embeddedness on academic success measures there is no association
between social embeddedness and academic achievement (Schlusche et al., 2021). Nevertheless, social
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embeddedness improves student’s satisfaction as well as successful academic HS (Schlusche et al., 2021). Yet,
academic HS does not improve student’s satisfaction (Schlusche et al., 2021). Over the course of a semester,
social embeddedness evolved most during the last four weeks of the semester (Schlusche et al., submitted). This
can be interpreted as an effect of regular social interactions during the preparation before exams. Regarding GA
there was no effect on academic achievement found (Schlusche et al., 2021). But, GA fosters student’s
satisfaction as well as academic HS (Schlusche et al., 2021). Hence, GA is a worthwhile social resource to
improve academic outcomes. That said, HS partly mediates this association between GA and student’s
satisfaction and increased HS goes along with decreased student’s satisfaction (Schlusche et al., 2021). This
negative association between HS and student’s satisfaction was unexpected.
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Table 3. Main results regarding the research questions 1.a, 1.b and 2.

(5) Decide whom to ask

RQ-1.1, RQ-1.2: It is expected that social resources improve academic help-seeking and eventually improve
academic success measures (mediation).

Successful
academic
help-seeking
Social Academic
resources success

Social embeddedness as a component of social resources (Schlusche et al., 2021):

o Social embeddedness does not predict academic achievement.

o Social embeddedness improves successful academic help-seeking; moreover social embeddedness
improves student’s satisfaction.

Group awareness as a component of social resources (Schlusche et al., 2021):

o Group awareness does not predict academic achievement.

o Group awareness predicts successful academic help-seeking.

o Student’s satisfaction is predicted positively by group awareness as well as predicted negatively by
successful academic help-seeking.

o Student’s dropout intention is predicted negatively by group awareness as well as positively by
successful academic help-seeking.

Evolvement of social resources over time (Schlusche et al., submitted):
o Social embeddedness increased significantly over the last weeks of the semester.
o The level of group awareness was saturated after about six weeks.

RQ-2: It is expected that the provision of group awareness information improves group awareness and the
selection of appropriate helpers.

o Based on the Model of Source Selection and Utilization (Makara & Karabenick, 2013) it is plausible to
provide information about availability and competence of a personal source (Schlusche et al., 2019).

o The provision of group awareness information improved GA accuracy after the first week of the
intervention (Schlusche et al., submitted).

o The provision of group awareness information did not improve social embeddedness (Schlusche et al.,
submitted).
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The literature provides ambiguous evidence for the association between HS behavior and academic success
measures (Fong et al., 2021). From a conceptual point of view, it is anticipated that instrumental HS generally
improves understanding, but from a practical point of view there may be a tipping point when more HS is required
(and effort going along with it) and as a consequence satisfaction in students may decrease (inverse u-shaped
association between HS and performance; Karabenick & Knapp, 1988). The provision of GA information improves
GA accuracy during the first week of a course, then after about six weeks students seem to gain similar group
awareness independent of additionally provided information (primarily under remote learning conditions due to
COVID-19 restrictions; Schlusche et al., submitted). Hence, GA interventions might be worthwhile to support in a
start phase with scarce information for early first-semester students. These results indicate that the
implementation of GA information are worthwhile to improve students’ academic HS and practitioners are
advised to consider similar implementations.

When shifting the focus on the effect of GA information on students’ selections of helpers (RQ-2), there was no
evidence that GA information solely guided the selection of helpers (Schlusche et al., 2019; submitted).
Nevertheless, it seems that students were interested in their peers’ self-assessed competence information in
lecture topics as they were looked up more frequently than the study required it from them (Schlusche et al.,
submitted). More research is needed to better understand how awareness develops and in how far it contributes
to the selection of helpers or groups of helpers.

The present work follows two approaches to assess either GA or GA accuracy. GA was assessed globally for all
peers within a study program (Schlusche et al., 2021). GA accuracy results from estimating rank correlations
from peers within a tutorial group involving self-perception and external perception of competence (Schlusche et
al., submitted). Both measures are likely to differ in their reliability as cue specificity during the assessment is
different. Hence, the decision on GA measures depends for example on group’s size, or stability over time or
expected detailedness of GA. The present work assimilates GA from computer-supported collaborative learning
and implements it in the context of higher education. GA for larger groups and varying group members has
scarcely been researched. The detailedness of GA may differ depending on the size of the considered group
ranging from an unspecific memory remembering that someone has experience within a domain up to a
sophisticated understanding of what tasks a student has shown mastery in. The group size may affect the GA
accuracy: Schlusche and colleagues (submitted) found a leveling of GA accuracy between both conditions after
about six weeks. One explanation is that students constrain the number of peers they monitor and thus constrain
their effort. That is why, the differentiation of effects on group sizes and detailedness of GA may be impactful
research objectives for the higher education context.

Academic success measures in the present work were assessed with three different constructs, which can be
classified as either rather objective or more subjective. Academic achievement being an objective measure was
assessed as weighted average grades (Schlusche et al., 2021) or points in a certain exam (Schlusche et al.,
submitted). On the other end of the spectrum there is student’s satisfaction and student’s drop out intention that
were assessed using responses on likert-type agreement scales (Schlusche et al., 2021). Student’s satisfaction
may be inherently influenced by students’ definition of academic success (Cachia et al., 2018), which can be
related to academic achievement. But, nevertheless student’s satisfaction may be affected by further factors
such as student’s perceived fit between subjective abilities and demands (Bohndick et al., 2018) as well as
further motivational factors such as sense of belonging (Tinto, 2017). These concepts may also be influenced by
successful academic HS, but further qualitative research evaluating individual episodes is needed to explain in
how far factors influencing student’s satisfaction are affected by knowledge-related academic HS. That is why a
further decomposition of student’s satisfaction subscales may be worthwhile to examine in order to explore the
facet of satisfaction that is affected most by academic HS. Moreover, researching student’s satisfaction and its



38 | Implications of the empirical results

cognitive correlates (e.g., achievement) and more emotional correlates (e.g., social integration) seems worthwhile
for future research.

3.2 Research question 3: The impact of the competence of using social resources
on students’ academic success

The results related to the competence of using social resources address research question 3 and are expected
to affect stage (6) of the HS process (see Table 4). It was expected that this competence improves the effectivity
of HS episodes and thus strengthens the association between academic HS and academic success measures
(RQ-3). On academic achievement there is no effect neither of HS, or the competence of using social resources,
nor their interaction term. When predicting student’s satisfaction there are no effects neither of HS, or of the
competence of using social resources, nor their interaction term for the chemistry subsample. Yet, for engineering
students there is an effect of the competence of using social resources on student’s satisfaction. This may be
due to the fact that the competence is derived from (meta-)cognitive learning strategies and some of them were
shown to be associated with academic success (Richardson et al., 2012). Hence, this association may be
predicted by additional variables such as abilities in self-regulation.

Table 4. Main results regarding the research question 3.

(6) Solicit help

RQ-3: In how far does the competence of using social resources improve HS episodes and thus
improve the academic achievement of students?

Successful academic
help-seeking

Competence using Academic success
social resources measures

Interaction term
(Help-seeking x
competence)

Results of the competence of using social resources (Schlusche et al., 2023a):

o There was no association between successful academic help-seeking and academic
achievement. Moreover, the competence of using social resources did not moderate this
expected association.

o The competence of using social resources is associated with student’s satisfaction.

In sum, there is no evidence that the modelled competency does actually improve HS episodes. Yet, further
research is needed to better understand and conceptually abstract from academic help-seeking episodes among
students. Additionally, it is unclear which fractions of the assessed HS episodes really involve higher order
elaboration strategies (such as argumentation and evaluation) for first-year students. Being able to describe and
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assess most influential strategies for academic help-seeking would provide practitioners a valuable basis to
support their students to be more self-sufficient during learning. Finally, testing the effectivity of each strategy
during academic HS among first-year students would provide evidence for adaptations to the construct that can
be used for reconsidering the emphasis of strategies. Nevertheless, it might be worthwhile to investigate the
competency of students in master programs as it can be expected that critical thinking skills become more
important for tasks (e.g., planning research projects) in later studies. On a conceptual level further research is
needed to structurally embed the modelled competency in relation to competencies in self-regulated learning.
One example, is estimating convergent validity measures with instruments measuring knowledge or application
of corresponding learning strategies.

3.3 Research question 4: A perspective on computer-mediated services for
academic help-seeking

The compound research question 4 addresses four sub-questions relating to the stages (1) decide that a problem
exists, (3) decide to ask for help and (6) solicit help (see Figure 2). The research questions were addressed with
qualitative methods and thus responses provide noteworthy information for interested practitioners and
researchers. These insights provide contexts for decisions when designing interventions for computer-mediated
academic HS services.
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Table 5. Main results regarding the research question 4.

Help-seeking process Research question
stage
(1) Decide a problem
exists

RQ-4.1: Which knowledge-related problems lead to computer-mediated help-
seeking?

o Problems occurred during working on assignments or when lacking
necessary information and/or prior knowledge (Schlusche et al., 2023b).

(2) Decide that help is

needed

(3) Decide to ask for

help

RQ-4.2: What are the main purposes of computer-mediated help-seeking?
o Communication including hints or solving the knowledge-related problem
(Schlusche et al., 2023b).

RQ-4.3: Perceived inhibitions of computer-mediated help-seeking?
o Students worry about social humiliation by peers or being perceived as
being annoying to others (Schlusche et al., 2023b).
(5) Decide whom to
ask

(6] Sl el RQ-4.4: Which services are used for help-seeking and what characterizes the

communication?
o Mobile instant messenger services (allow multiple forms of encoding;
multiple addressees as potential helpers; creating individual groups)
(Schlusche et al., 2023b).
(7) Receive help

First, students predominantly reported that they enter a HS episode when working on assignments or when they
lack necessary information and/ or prior knowledge (RQ-4.1). Second, they pursue communication that includes
hints or aims to solve the knowledge-related problem (RQ-4.2). Third, students worry about social humiliation by
peers or about being perceived as annoying to others (RQ-4.3). Fourth, students reported about episodes using
mobile instant messenger services by far outweighing any other services (RQ-4.4). These reports provide a non-
exhaustive orientation for considerations during the design of HS services.

In messenger services lists of contacts or recent (group-)chats are common. Contacts are not necessarily
individual one-to-one chats but are represented in groups. These interfaces probably have an impact on the
decision of whom to ask for help (stage (5)). Hence, future studies should further investigate how friendship- or
peer networks are structured into groups. Moreover, the stage (5) decide whom to ask may need more research
in how far helpees actually decide on individual helpers, available groups of helpers or an imagined
subgroup/audience within groups of helpers. Research in this field may inherently extend the current state of the
HS process by considering the capabilities of computer-mediated academic HS.

The present work contributed to the literature body on the intersection of educational psychology and higher
education research. Social embeddedness and GA were useful resources for academic HS; hence improving
them may benefit students early academic experience. Nevertheless, academic HS does not seem to linearly
improve achievement over all performance levels. Students have shown interest in GA information; thus it is
probably better to assess and present these information instead of lacking these. Having said that, we did not
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find evidence for long term effects of GA information. A systematic approach to structure interactions during HS
episodes is probably beneficial, but yet it remains unclear in how far (meta-)cognitive learning strategies
contribute to it. Students nowadays organize their communication using mobile instant messenger services and
they prefer them over institutional ones. Overall, the present work provides a conceptual integration of constructs
from computer-supported collaborative learning that are applied in the field of higher education. Practically it
contributes noteworthy evidence and valuable discussion. Hopefully, researchers, practitioners and future
generations of first-year students may benefit from this work on the role of academic help-seeking with peer
students on academic success during students’ transition to higher education.
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First-year students are challenged cognitively and socially by the need to integrate into a
new environment. This article investigates the role of peer students as a social resource for
academic help-seeking to overcome knowledge-related difficulties. Receiving useful help
may require close and regular contacts (social embeddedness) as well as awareness
about peer’s knowledge (group awareness). Hence, effects of social embeddedness and
group awareness on academic success (i.e., achievement, satisfaction, and dropout
intention) are expected to be mediated by academic help-seeking. First-semester students
in science (n = 49) and engineering (n = 80) have been surveyed. Both study programs
differ in occasions to form small groups, which may influence student’s aggregation of
social resources. Both social embeddedness (engineering only) and group awareness
(both groups) predict successful academic help-seeking. Moreover, the effect of group
awareness on student satisfaction and dropout intention is partially mediated by
successful academic help-seeking (engineering only). Both social variables can
contribute to help-seeking behavior and student’s academic success. The results
provide evidence to advice researchers and practitioners to improve academic help-
seeking among students.

Keywords: higher education, first-year students, peer learning, academic help-seeking, social embeddedness,
group awareness, STEM

1 INTRODUCTION

During the first year at university, the student’s successful adaption to the demands of higher
education is a prerequisite for their retention and academic success (Tinto 1975). In STEM-subjects
about 48% of enrolled students in the United States (Chen and Ho, 2012) and about 30% in Germany
(Isphording and Qendrai, 2019) change their subject or leave postsecondary education without a
degree. Successful transition to higher education comprises cognitive and social requirements, for
example, meeting curricular demands and collaborating in teams (Gibney et al., 2011; Trautwein and
Bosse, 2017). Research in the field of self-regulated learning has shown that asking peers for content-
related and organizational information, so-called academic help-seeking (HS), may help overcoming
knowledge-related difficulties and foster understanding (Nelson-Le Gall, 1985; Newman, 1998).
Academic HS is a social learning strategy that helps students to meet these requirements (Richardson
etal., 2012). However, HS for one requires peers to be available for inquiries, to be willing to provide
help and third to have an appropriate level of competence to provide useful explanations (Makara
and Karabenick, 2013). Although institutional personnel has more expertise than peer students,
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establishing contact with institutional personnel usually requires
more formal preparation which makes peers more available to
provide help. Hence, peers that are available, willing to help, and
relatively competent within one’s social network may promote
the success of HS. Accordingly social embeddedness among
peers, understood as the availability of individual’s close peer
ties, may act as a resource for HS (Chiu et al., 2006). Additionally,
peer’s competence on a subject may affect the quality of the help
provided (Webb et al., 2002). That is why students seeking help
may benefit from knowledge about their peers. Thus, the state of
being informed about peer’s competencies, for example,
characteristics of group members, so-called group awareness
(GA), may influence the identification of appropriate helpers
(Bodemer et al., 2018). Studies found a positive effect of HS on
academic achievement but rarely focused on the preconditions
for HS (Richardson et al, 2012). Thus, the present study
investigates in how far social embeddedness or group
awareness act as preconditions for successful academic HS
from peers and how this subsequently influences academic
success. The empirical findings may inform researchers and
practitioners in how far social resources are beneficial for HS
and second, whether these factors have a subsequent effect on
academic success. The results could provide evidence for the
implementation of social learning settings to support students
during their initial semester in higher education.

1.1 Social Embeddedness Can Provide
Accessibility to Peers For Help-Seeking

Academic help-seeking enables students to overcome knowledge-
related difficulties. But little is known about how HS is affected by the
availability of peers as social resources. Large cohorts of first-year
undergraduate students usually share the same lectures. These cohorts
are divided into smaller subgroups, for example, when working on
cooperative tasks or assignments. Groups of students can be
represented as social networks in which students are
interconnected through ties among each other. In the research
branch on social capital, the use of these social networks in terms
of information exchange is investigated (Nahapiet and Ghoshal, 1998;
Lin 1999). From this perspective, ties within one’s own network
(i.e., social capital) are a valuable social resource for students that they
can leverage to overcome knowledge-related obstacles. There is
evidence that social capital across enrolled classes predicts
academic achievement (Gasevic et al., 2013). Most valuable for the
exchange of knowledge are the resources that are accessible via high
quality relations, called social interaction ties (ie., high strength
relation, a lot of time spent and regular interactions) (Chiu et al,
2006). Social interaction ties are expected to be reachable for providing
elaborated academic help, due to reciprocity of a close relation
(Stewart-Williams 2007). Moreover, social interaction ties are
conducive to knowledge sharing within online learning
communities (Chiu et al., 2006). Similarly, studying regularly with
peers assessed as being nominated in someone’s study network is
positively associated with academic performance (Stadtfeld et al,
2019). In line with this argumentation, we understand social
embeddedness as the availability of social interaction ties within
one’s own network (individual’s social capital), which in turn can

Social Resources in Undergraduate Studies

be leveraged to provide access to valuable knowledge held by
individuals. Altogether, it can be hypothesized that individual
social embeddedness is a precondition to successful academic HS
from peers which in turn may increase academic success.

This perspective focusses on adapting to cognitive requirements
through academic HS and is distinguished from the more emotional
perspective of seeking social support (see Wilcox et al., 2005). Social
embeddedness among first-year undergraduates may stem from
formal or informal social interactions with peers, for example,
cooperative learning during or after courses (Brouwer et al., 2016).
It follows that, one precondition to seek help might be having social
ties among peers that are available and willing to discuss questions.
Another precondition may be the awareness about who is willing to
and who is able to provide adequate help.

1.2 Group Awareness Can Improve the

Selection of Peers For Help-Seeking

Within a large heterogeneous social network such as a cohort of first-
semester undergraduates, learners may be challenged to find
competent peers who are able and willing to provide useful help.
Being aware of peer’s cognition in a group is known as (cognitive)
group awareness (GA) (Dehler et al., 2011). Thus, having GA about
peer’s competence might be of value for students when choosing
helpers. Students gain GA during social interaction, that is, when they
provide and process content information, for example, when
discussing an assignment (Engelmann et al, 2009). Moreover,
perceived cues during such interactions may facilitate assumptions
about learners’ characteristics (e.g., elaborated answers as indicator for
high expertise). Such processes take place in both formal settings (e.g.,
tutorial sessions) and informal settings (e.g., self-organized study
groups) in higher education. To sum up, recurring learning
activities which require communication among peers may be
beneficial to form GA. For this reason, it can be assumed that
students interacting in lectures and even more so in small groups
may enable them to form GA about their peers.

When a student needs help, it seems evident that a more accurate
awareness about others (i.e., considering issue-related knowledge of
known peers) should result in more successful help-seeking episodes.
Thus, group awareness may make academic HS more effective which
is in turn supposed to increase academic success. Research has shown
that the provision of information to improve GA within dyadic
collaborative learning scenarios can guide communicative acts such
as explanations (Dehler et al., 2011) or can increase confidence in own
answers (Schnaubert and Bodemer 2019). Hence, learner’s GA about
peers may affect the evaluation of available social resources, which in
turn may improve the decision on peers to ask for help. Thus, it is
hypothesized that GA improves the amount of successful HS requests,
which subsequently may improve academic success. That is why, it is
of interest to investigate, in how far GA facilitates academic success by
supporting successful HS episodes.

1.3 Help-Seeking Can Improve Academic

Success
During the transition to higher education, successful adaption to
social as well as cognitive demands affects academic success and
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proximal measures that are linked to it like student satisfaction,
student dropout intention and academic achievement (Credé and
Niehorster, 2012).

There is evidence that student’s satisfaction is negatively
associated with withdrawal cognitions, which in turn
determine dropout (Bean 1983; Mashburn 2000). Moreover,
satisfaction with studies is predicted by perceived self-
development through education, satisfaction with course’s
contents and grade point average (Bean 1983). Evidence
regarding student’s dropout intention indicates that it is
attenuated by cognitive variables like general cognitive
capabilities (Bliithmann et al, 2008), prior knowledge and
mathematical knowledge (Fleischer et al, 2019) as well as
social variables like social ties (Gasevic et al., 2013). Research
regarding academic persistence gained broad evidence that
perceived social integration is improving retention (Tinto
1975; Robbins et al., 2004; Bohndick 2020). Consistently,
content-related peer support decreases the intention to
dropout via increased sense of belonging to a particular
institution (Fourie 2018). In the light of the previously stated
evidence, it is expected that academic HS may reduce dropout
intention and consistently may increase student’s satisfaction.

Academic achievement can be assessed as performance on
exams and is a key criterion for academic success (York et al,
2015). Richardson et al. (2012) found that academic HS predicts
grades. In line with this, is the finding that the provision and
reception of information within one’s social network is conducive
to learning outcomes (Hommes et al., 2012). Furthermore,
Brouwer et al. (2016) found a mediating effect of peer capital
on the relationship between prior achievement and first-year
study success for high achieving students only. Moreover,
blended learning environments utilizing help-seeking prompts
successfully, actually foster student’s participation which are
positively associated with learning gains (Schworm and
Gruber, 2012). Based on this evidence, it is expected that
successful academic HS affects academic success, more
precisely, it may foster student’s satisfaction, decrease the
student’s dropout intention and improve academic
achievement. Altogether, it is hypothesized that social
embeddedness and group awareness may facilitate successful
academic help-seeking, which in turn may increase academic
success measures.

1.4 Empirical Focus and Hypotheses

The prior sections lay the foundation for the assumption of a
mediation model. There is evidence from the research branch on
social capital, that the accessibility of peers is valuable for
information exchange. Moreover, research in collaborative
learning suggests that being aware of peer’s knowledge can
guide communicative acts (Chiu et al., 2006; Dehler et al,
2011). Both concepts may lay the basis for successful academic
HS behavior among peer students. In the prior sections we argued
that social embeddedness provides access to social resources and
that group awareness may improve the selection of social
resources asked for academic help. Altogether, social
embeddedness and group awareness might foster successful
help-seeking episodes and increase the likelihood of receiving

Social Resources in Undergraduate Studies
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FIGURE 1 | Social variables (Social Embeddedness and Group
Awareness) are expected predictors for academic success measures.
Whereas academic help-seeking is expected to be a mediator.

elaborated explanations. Based on the prior argumentation the
present article investigates the following research questions:

e RQ-1: Does social embeddedness influence academic
success by fostering successful academic help-seeking?

e RQ-2: Does group awareness influence academic success by
fostering successful academic help-seeking?

Findings clarifying the association between social resources
and successful HS behavior will provide evidence about what is
needed to enable students to get more successful help. Moreover,
evidence of an effect of help-seeking affecting academic success
may provide evidence for the benefits of small group learning
during the first semester.

The presented article examines whether the effects of these
social variables on academic success are mediated by help-seeking
behavior. The mediation model presented in this article is based
upon a published framework model (Fleischer et al., 2019) which
describes individual student’s characteristics explaining academic
success mediated by learning strategies. Our hypothesized model
focusses on individual social resources that can be leveraged by
learners for academic HS, which in turn may lead to academic
success (see Figure 1). It is expected that the availability of social
resources and their use via successful academic HS subsequently
exert an influence on academic success measures, that is,
academic achievement (AM), student’s satisfaction (SF) and
student’s dropout intention (DI). A model proposed by
Brouwer et al. (2019) follows a similar structure, but with a
share of socio-emotional variables, in which belongingness (for
example, perception of acceptance or understanding) predicts
academic success mediated by interaction with peers. In the
following the stated research questions are elaborated with the
hypothesized mediation model and explicit hypotheses are
derived.

1.4.1 Effect of Social Embeddedness on Academic
Success Mediated by Help-Seeking

In reference to RQ-1 it is hypothesized that the degree of social
embeddedness is a fundamental prerequisite for successful help-
seeking episodes: The provision of elaborated help requires more
effort from the helper than asking requires from the helpee, hence
having close ties (being socially embedded) makes it more likely
that this effort is undertaken and useful help is provided (Stewart-
Williams 2007). It is expected that HS improves academic success
(Richardson et al., 2012).
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According to RQ-1, three direct effects from social
embeddedness on academic  success indicators are
hypothesized (each prefixed with H). Additionally, it is
hypothesized that each direct association is (partly) mediated
via academic help-seeking.

The degree of social embeddedness (SE). ..

e H-SE-c-AM: ... positively predicts academic achievement
(AM) after the first semester. ..

e H-SE-c-SF: ... positively predicts student’s satisfaction (SF)
after the first semester. . .

e H-SE-c-DIL: negatively predicts student’s dropout
intention (DI) after the first semester. . .

e H-SE-ab-AM/H-SE-ab-SF/H-SE-ab-DI: this
relationship is (partially) mediated by the frequency of
successful help-seeking.

If the relationship between social embeddedness and the
respective academic success measure is mediated by successful
HS behavior, it can be stated that: First, SE will be an observed
precondition for HS behavior. Second, HS behavior will influence
the academic success measure (thus explaining parts of the
relationship between SE and the respective criterion).

1.4.2 Effect of Group Awareness on Academic
Success Mediated by Help-Seeking
In reference to RQ-2 it is hypothesized that GA is a prerequisite
for successful academic help-seeking. It is expected that the
characteristics of the helper (e.g., competence) determine the
elaboration of the help a helpee receives. Hence, the helpee’s
awareness of the helper’s knowledge and competence may lead to
better selections of helpers and thus is expected to be an
antecedence for more successful HS episodes. As these
episodes might be conducive for learning they may have an
influence on academic success and measures linked to it.
According to RQ-2 three direct effects from group awareness
on academic success indicators are hypothesized. Additionally, it
is hypothesized that each direct association is (partly) mediated
via academic help-seeking.

The extent of group awareness (GA). ..

e H-GA-c-AM: . .. positively predicts academic achievement
after the first semester. . .

e H-GA-c-SF: ... positively predicts student’s satisfaction
after the first semester. . .
e H-GA-c-DL negatively predicts student’s dropout

intention after the first semester. . .

¢ H-GA-ab-AM/H-GA-ab-SF/H-GA-ab-DI: this
relationship is (partially) mediated by the frequency of
successful help-seeking.

Similarly, if the relationship between group awareness and the
respective academic success measure is mediated by successful HS
behavior, this effect will provide two conclusions: First, GA will be an
observed precondition for HS behavior. Second, HS behavior will
influence the academic success measure (thus likely explaining parts of
the relationship between GA and the respective criterion).

Social Resources in Undergraduate Studies

1.4.3 Effect Patterns Between Social Variables and
Academic Success for Two Study Programs

Students studying in STEM programs are usually part of large
cohorts. They may be provided supportive offers of institutions
that either enable students to establish relations among peers
(e.g., mentoring programs or social events) or implementing
cooperative forms of learning (group assignments; Brouwer
et al., 2016). How and how far these forms are implemented
depends on the study program, possibly resulting in differing
degrees of social interaction among students. Research regarding
peer learning and HS provide evidence that seeking help from
peers is more likely to happen in small groups (Newman 1998).

e RQ-3: What effect patterns become apparent when
investigating study programs with differing institutional
offers supporting small group learning?

Study programs differ in their institutional offers during the
first semester. Hence, an exploratory description of social
variables as well as a description of the effect patterns among
the investigated constructs can provide insights complementary
to the mediation model (see RQ-3). We decided to stick to the
research question not qualifying a hypothesis as we expect study
programs to differ in manifold characteristics and hence choose a
comparative approach. Varying descriptive effect patterns may
advise future research as well as institutional decisions on
supportive offers institutions.

2 MATERIALS AND METHODS

2.1 Research Design

The research questions were addressed in a survey-based field
study by assessing the constructs with questionnaires where the
unit of analysis is the individual student. Responses were assessed
in a science and in an engineering program. Both cohorts were
chosen because they differ in their degree to which social forms of
learning as well as formal events for socializing were
institutionally offered to students (among other factors).
Merely the study programs were chosen by the researchers,
the offerings itself were not led by the researchers. This may
lead to a difference of both subsamples regarding social
embeddedness, group awareness and their relationship. Science
students were offered weekly tutorial sessions in small groups
(max. 15 students) over a period of 2 months in which basic
information related to their study program were provided.
Furthermore, they were exposed to more social forms of
learning during the first semester, e.g., working in small
groups within laboratories. It is expected that students
establish relations with peers and gain awareness about them
due to social interaction within small groups (see Introduction
section). The regular tutorial sessions as well as the group work in
the laboratory arranged the participating students into smaller
groups and provided space for content-related social interaction.
These institutional offerings are not specific for science courses
per se, but for study programs where students are encouraged to
work together in small groups. In contrast, civil engineering
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TABLE 1 | Demographic information of the chemistry and civil engineering subsample.

Social Resources in Undergraduate Studies

Chemistry Civil engineering
Sample size 49 80
Participants among first-semester undergraduates 18% 25%
Age M =19.98 (SD = 5.15) range = 17-54 M = 20.23 (SD = 2.28) range = 18-31

Sex ratio
Percentage of first-generation students

students, did not have small-group tutorials and were
predominantly exposed to large lectures. It is expected that
lectures induce rather low levels of social interaction. From
this perspective, the engineering students have less
institutional guidance to establish and maintain small
subgroups and therefore are expected to experience lower
levels of social embeddedness and group awareness (see
Introduction section). Results of both subsamples will be
examined comparatively. The assessed social and behavioral
variables were social embeddedness, group awareness, and
successful academic help-seeking behavior (see section
Instruments and variables). They were assessed weeks before
the exams at the end of the first semester. Additionally, the
academic success measures namely academic achievement,
student’s satisfaction and student’s dropout intention were
assessed after the exams at the beginning of the following
semester.

2.2 Participants

First-semester undergraduate students in the winter term of 2018
were participating in the study. They were enrolled in the study
programs Chemistry (Bachelor of Science: Chemistry and
Biochemistry; Bachelor of Arts: Chemistry plus additional
subject) and Civil Engineering (Bachelor of Science) at a
German university. Participants were recruited either at a
welcoming event for engineers or at a general chemistry
lecture, which were both expected to address all first semester
students in the respective study programs. Overall, ten students
were excluded from data analysis due to highly suspicious data
entries, i.e., participants provided the same answer in the last half
of a test. Thus, the final chemistry subsample of consists of n = 49
students  covering 18%  of first-semester  chemistry
undergraduates overall (see Table 1). The civil engineering
subsample consists of n = 80 students covering 25% of first-
semester civil engineering undergraduates.

2.3 Instruments and Variables

Referring to our hypothesized mediation model, we assessed two
predictors of academic success measures: social embeddedness
and group awareness. Social embeddedness was assessed with a
subscale of Social Interaction Ties (Chiu et al., 2006), adapted to
the university-context using four items (closeness of relationship,
amount of time spent together, knowledge on personal level and
communication frequency) using a seven-point response format
(expected to be equidistant), ranging from “strongly disagree” (1)
to “strongly agree” (7) (Chemistry Cronbach’s o = 0.92; Civil
engineering Cronbach’s a = 0.89). The items assess the quality of

Female: 39%/Male: 61%

Female: 40%/Male: 60%
33% 48%

relations to peers, for example, “I maintain close relations with
some fellow students.” (translated).

Group Awareness was assessed with the cognitive GA scale
(Mock 2017), whose wording was slightly adapted to fit into the
academic context. Participants answered three items using a five-
point response (expected to be equidistant), from “strongly
disagree” (1) to “strongly agree” (5) (Chemistry Cronbach’s
a = 0.86; Civil engineering Cronbach’s o = 0.79). Items assess
general awareness about peer’s knowledge, for example, “T have
an overview about how far some of my peer students produce
valuable contributions.” (translated).

Referring to our hypothesized mediation model the mediator
successful academic help-seeking behavior was assessed with an
item for helpful among received support. The single item was
answered on a five-point response (expected to be equidistant),
ranging from “very rarely” (1) to “very frequently” (5). The
frequency of successful help-seeking among requested help
was assessed with the item “How often was the content-related
or organizational support, which you received during the past
2weeks from peer students, actually helpful?” (translated).
Multiple studies have found that past behavior is a good
predictor for future behavior (Ouellette and Wood, 1998).
Similarly, work-related behavior is expected to be consistent
over time (Wernimont and Campbell, 1968). For these
reasons, HS behavior was assessed by asking for a rating of
the past 2 weeks, assuming past behavior to be a predictor of
future behavior makes it plausible to expect a similar tendency
towards HS behavior even after the assessment.

Referring to our hypothesized mediation model we assessed
three academic success indicators: students’ satisfaction, students’
dropout intention and academic achievement.

Students’ satisfaction with their study situation (Westermann
et al,, 1996) was assessed as an aggregate of 12 items (partly
recoded) comprising subscales satisfaction with lectures, contents
of study program, conditions of studying and coping with strain on
a four-point equidistant response format. Answers ranging from
“disagree” (0) to “agree” (3), higher values indicate higher
satisfaction (Chemistry Cronbach’s o = 0.85; Civil engineering
Cronbach’s o = 0.83). Examples for such items are “I really enjoy
what I study.” (translated) or “The external circumstances under
which students in my subject study are frustrating.” (inverse item,
translated).

Students’ dropout intention was assessed with three items, two
of them from Fellenberg and Hannover (2006) and one from
Bliithmann et al. (2018) on a four-point equidistant response
format, answers ranging from “disagree” (0) to “agree” (3), higher
values indicate higher dropout intention (Chemistry Cronbach’s
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a = 0.91; Civil engineering Cronbach’s o = 0.88). An example for
such an item is T consider seriously to drop out of studies”
(translated).

Academic achievement was assessed as self-reported grades
from written exams at the end of the first semester (lower grades
indicate better performance). In these study courses, students
receive a grade for each passed course. The estimated amount of
work for the respective course is translated into credits points.
Civil engineering students received up to five grades (29 credits in
sum) and chemistry students were graded up to three grades (19
credits in sum; data of an additional 4 credit practical course was
not available), based on the recommended plan of studies.
Academic achievement is calculated by available grades for
each participant which were weighted by their respective credit
value. Weighting grades by respective credit takes the scheduled
workload for a class into account for achievement. Previous
calculations covering samples of n = 31 and n = 43, conducted
by partner’s projects within the Research Unit, showed at least
substantial agreement (Cohen’s k; Landis and Koch 1977)
between self-assessed and received grades based on
comparable samples.

2.4 Procedure

Students were informed in person from the conducting
researcher about the aim of the study and the schedule for the
surveys. All participants gave their informed consent offline
before answering the surveys partly online from home.
Students of both study programs were offered monetary
compensation for participating in the study. Data from
chemistry students was acquired partly in a general chemistry
tutorial and partly online. Data from civil engineering students
was assessed in an optional course on educational psychology and
partly online. They received credit points for attending the course.
Data was assessed in winter term 2018/2019, 2 weeks before
examinations; success measures were assessed and at the
beginning of summer term 2019. The study was conducted
adhering to high ethical standards and is approved by the
local ethics committee (ID: 2108PFSC5731).

2.5 Data Analyses

We conducted a separate mediation analysis for each of the two
subsamples to investigate our hypotheses predicting academic
success measures either by social embeddedness or by group
awareness via successful help-seeking. Each variable was
z-standardized before model estimation. Mediation models
were calculated with bootstrapped confidence intervals for
indirect effects based on 5.000 bootstrap samples utilizing the
mediate function of the psych-package in R statistics (Preacher
and Hayes 2004; Revelle 2020). Statistical tests were conducted
two-sided with an alpha level of 5%.

3 RESULTS

Descriptive statistics of all variables are reported for both
subsamples in Table 2. Depending on whether normal
distribution of the dependent variable could be assumed,

Social Resources in Undergraduate Studies

either Wilcoxon Rank Sum Test (non-normally distributed) or
Welch’s #-Test (normally distributed) was estimated for between
subsample comparisons. Homogeneity of variance between both
subsamples has been approved for each dependent variable by
Levene’s test. Central dependent variables were compared
between both subsamples. According to RQ-3 we examine
whether the subsamples differ with regard to central
dependent variables. Thus, both subsamples were compared by
a Wilcoxon Rank Sum Tests (see Table 2). They revealed that
chemistry students and civil engineering do not differ regarding
reported social embeddedness. However, chemistry students have
reported higher group awareness as well as more successful
academic help-seeking than civil engineering students (RQ-3).

Next, we estimated bivariate correlations of central dependent
variables (see Table 3). For the chemistry sample (below the
diagonal in Table 3), students’ satisfaction is associated with both
social embeddedness as well as HS; moreover, dropout intention
is associated with none of the predictors. For the civil engineering
subsample, we have identified that students’ satisfaction is
associated with both social embeddedness as well as group
awareness, the same applies to dropout intention.
Furthermore, successful help-seeking is linked to both
expected predictor variables. For the chemistry subsample, we
have identified that students’ satisfaction is associated with social
embeddedness and GA. Furthermore, successful help-seeking is
linked to students’ satisfaction. In the following, the discovered
associations of expected predictors and expected outcomes are
tested for the hypothesized mediating effects. We have tested each
hypothesized mediation model and will report key findings
regarding the (in-)direct effects. In case a significant effect for
either of the group has been found we included an additional
visualization of a mediation model indicating beta coefficients.
Otherwise, such a visualization with extensive model values can
be found in the supplementary material.

3.1 Predicting Academic Achievement

In hypothesis H-SE-c-AM it is assumed that social embeddedness
influences academic achievement (i.e., performance), which is
(partly) mediated by successful academic help-seeking behavior
(see H-SE-ab-AM). A bootstrapped mediation analysis for social
embeddedness predicting academic achievement mediated by
successful academic help-seeking has been conducted and
there were no significant effects found (see H-SE-ab-AM).

For chemistry students there was no total effect (¢ = 0.048,
SE =0.146, p = 0.745), no bootstrapped indirect effect [product
aand b < 0.001, SE = 0.05, CI95% (—0.10; 0.12)] and hence no
direct effect (¢’ = 0.068, SE = 0.150, p = 0.650). The
comprehensive results for this mediation model can be
found in the supplementary material.

For engineering students there was no total effect (c = 0.051,
SE =0.113, p = 0.652), no bootstrapped indirect effect [ab = —0.005,
SE =0.053, CI95% (-0.11; 0.11)] and hence, no direct effect
(¢’=10.060, SE = 0.126, p = 0.644). The comprehensive results for this
mediation model can be found in the supplementary appendix. To
sum up the results of both models provide evidence to test the
hypotheses H-SE-c-AM and H-SE-ab-AM. For both study
programs, there was neither a total effect from social
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TABLE 2 | Descriptive statistics of dependent variables compared by study program.

Chemistry M (SD)
Social Embeddedness [1-7] 5.08 (1.30)
Group Awareness [1-5] 3.86 (0.69)%
Acad. Help-Seeking [1-5] 4.10 (0.90)
Average Grade CP-weighted 2.55 (0.85)
S. satisfaction [0-3] 1.94 (0.50)
S. dropout intention [0-3] 0.59 (0.84)*

aNon-normally distributed.
Note. Variances of all dependent variables are homogenous for both groups.

Social Resources in Undergraduate Studies

Civil engineering M (SD) Test
4.91 (1.21)2 W =2,135, p = 0.396
3.60 (0.77)2 W =2,383.5, p = 0.036
3.58 (0.96)% W =2,616.5, p < 0.001
2.58 (0.67) {(71.29) = -0.206, p = 0.837
1.77 (0.49) #99.79) = 1.87, p = 0.065
0.79 (0.88)* W =1,629.5, p = 0.097

TABLE 3 | Bivariate spearman correlations between constructs. Values below the diagonal are for chemistry sample and above for civil engineering.

Variables SE GA

Chemistry sample (n = 49)/Civil engineering sample (n = 80)

(1) Social Embeddedness — 0.34*
(2) Group Awareness 0.37* —

(8) HS Behavior 0.14 0.18
(4) Satisfaction 0.36* 0.23
(5) Dropout Intention -0.16 -0.09
(6) Achievement 0.10 -0.04

HS SF DI AM
0.38" 0.27* -0.22* 0.08
0.48 0.39"* —0.40* 0.01

— 0.03 0.01 0.05
0.28* - -0.53"* -0.10
-0.10 -0.61 — -0.04
0.02 -0.056 0.15 —

Note. 1) Social Embeddedness (SE) 2) Group Awareness (GA) 3) Help-Seeking Behavior (HS) 4) Students’ Satisfaction (SF) 5) Students’ Dropout Intention (D) 6) Academic achievement/

Weighted Average Grade (AM).
*p < 0.05, *p < 0.01, **p < 0.001.

embeddedness on academic achievement (H-SE-c-AM) nor an
indirect effect of academic help-seeking found (H-SE-ab-AM).

In hypothesis H-GA-c-AM it is expected that group awareness
influences academic achievement, which is mediated by
successful academic help-seeking behavior.

For chemistry students there was no total effect (¢ = —-0.019,
SE =0.146, p = 0.899), nor a bootstrapped indirect effect [ab =
—-0.021, SE = 0.057, CI95% (—0.15, 0.09)] and hence no direct
effect (¢’ = 0.007, SE = 0.153, p = 0.966).

For engineering students there was no total effect (¢ = —0.009,
SE = 0.113, p = 0.939), nor a bootstrapped indirect effect [ab =
—-0.004, SE = 0.059, CI95% (—0.11, 0.12)] and hence no direct
effect (¢’ = 0.008, SE = 0.128, p = 0.951).

To sum up the results of both models provide evidence to test
the hypotheses H-GA-c-AM and H-GA-ab-AM. For both study
programs, there was neither a total effect from group awareness
on academic achievement (H-SE-c-AM) nor an indirect effect of
academic help-seeking found (H-SE-ab-AM).

3.2 Predicting Students’ Satisfaction

3.2.1 Social Embeddedness on Students’ Satisfaction
Through Help-Seeking Behavior

In hypothesis H-SE-c-SF it is assumed that social
embeddedness influences students’ satisfaction, which is
expected to be mediated by successful HS (see H-SE-ab-SF).
A bootstrapped mediation analysis for social embeddedness
predicting student satisfaction mediated by successful
academic help-seeking has been conducted and results are
reported below (see Figure 2).

Regarding the chemistry subsample there was a total effect of
social embeddedness on student satisfaction (see path ¢ in
Table 4; see H-SE-c-SF). Moreover, there is no effect of social
embeddedness on successful academic HS (see path a).
Additionally, successful academic HS has no effect on
students’ satisfaction (see path b). Thus, there is no indirect
effect mediated through successful academic HS (see product a
and b; H-SE-ab-SF).

Regarding the civil engineering subsample there was a total
effect of social embeddedness on student satisfaction (see path ¢
in Table 4; H-SE-c-SF). Moreover, social embeddedness affects
successful academic HS (see path a). However, successful
academic HS again does not predict students’ satisfaction
(path b). That is why there is no indirect effect mediated
through successful academic HS (see product a and b; H-SE-
ab-SF).

In conclusion the found effect pattern are summarized for
both groups (see RQ-3). Students’ social embeddedness leads
to higher student satisfaction for both subsamples (total
effects; see H-SE-c-SF). For the engineering subsample a
higher degree of social embeddedness facilitates helpful
academic HS, but helpful HS in turn does not result in
higher student satisfaction (no indirect effects; see H-SE-
ab-SF). Interestingly, the value of the coefficients for path b is
descriptively indicating a different gradient for each
subsample: a non-significant positive tendency of
successful HS on satisfaction for chemistry; a non-
significant negative tendency of successful HS on
satisfaction for engineering (see RQ-3).
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Academic help-seeking
C:a=0.203 (n.s.) C:b=0.185(n.s.)
E: a=10436*** E: h=-0.185 (n.s)

Social embeddedness > Students” satistaction

Cre’=0328%*, ¢=10.366 **
E:¢'=0302%¢=0222%
C: Chemistry E: Engineering
FIGURE 2 | Mediation model of the relationship between social
embeddedness and student’s satisfaction via academic help-seeking.
Note. *p < 0.05, *p < 0.01, *p < 0.001.

3.2.2 Group Awareness on Student Satisfaction
Through Help-Seeking Behavior

In hypothesis H-GA-c-SF it is assumed that group awareness
influences student satisfaction, which is expected to be
mediated by successful help-seeking (see H-GA-ab-SF). A
bootstrapped mediation analysis for group awareness
predicting student satisfaction mediated by successful
academic help-seeking has been conducted and results are
reported below (see Figure 3).

For the chemistry subsample, group awareness has a total
effect on student satisfaction (see path c in Table 5; see H-GA-c-
SF). Moreover, group awareness has a significant effect on
successful academic HS (see path a), but there is no effect of
successful academic HS on students’ satisfaction (see path b).
That is why there is no indirect effect mediated through successful
academic HS (see product a and b; H-GA-ab-SF).

Regarding the civil engineering subsample, group awareness
has a total effect on student satisfaction (see path ¢ in Table 5;
H-GA-c-SF). Moreover, group awareness significantly affects
successful help-seeking (see path a) and successful academic
help-seeking is a significant predictor lowering students’
satisfaction (see path b). There is a significant (negative)
indirect effect mediated through successful academic help-
seeking (see product a and b) and furthermore a
complementary (positive) direct effect (see path ¢’). For civil
engineering students, the effect of group awareness on students’
satisfaction (see H-GA-c-SF) is partly mediated through
successful academic help-seeking (see H-GA-ab-SF).

Social Resources in Undergraduate Studies

In conclusion, the found effect patterns are summarized for
both groups (see RQ-3). For both subsamples, group awareness
facilitates successful academic help-seeking. For the chemistry
sample, group awareness directly increases students’ satisfaction
(whereas significance criterion is reached narrowly). For the civil
engineering sample, academic HS mediates the effect of group
awareness on students’ satisfaction (see H-GA-ab-SF and H-GA-
c-SF). This model incorporates academic help-seeking for
explaining the association between group awareness and
students’ satisfaction: it reveals that group awareness facilitates
successful help-seeking behavior which in turn affects students’
satisfaction. Interestingly, again the influence of help-seeking on
students’ satisfaction, that is, coefficients for path b, are
descriptively indicating a different gradient for each
subsample, positive for chemistry (non-significant) and
negative for civil engineering (significant predictor).

3.3 Predicting Students’ Dropout Intention
3.3.1 Social Embeddedness on Students’ Dropout
Intention Through Help-Seeking Behavior

In hypothesis H-SE-c-DI it is assumed that social embeddedness
has an effect on students’ dropout intention, which is expected to
be mediated by successful HS (see H-SE-ab-SF). A bootstrapped
mediation analysis for social embeddedness predicting students’
dropout intention mediated by successful academic help-seeking
has been conducted.

For chemistry students there was no total effect (¢ = -0.218,
SE=0.142, p =0.133), no bootstrapped indirect effect [product
of a and b = -0.030, SE = 0.050, CI95% (-0.23; 0.02)] and
hence, no direct effect (¢’=—0.188, SE = 0.145, p = 0.202). The
comprehensive results for this mediation model can be found
in the supplementary material.

For engineering students there was no total effect (c = -0.107,
SE =0.113, p = 0.344), no bootstrapped indirect effect [ab = 0.040,
SE = 0.040, CI95% (—0.05; 0.17)] and hence, no direct effect (¢’ =
-0.149, SE = 0.125, p = 0.239). The comprehensive results for this
mediation model can be found in the supplementary material.

To sum the results up, there was no direct effect from social
embeddedness on dropout intention for neither of both programs
(see H-SE-c-DI). Additionally, there was no indirect effect of
help-seeking found for neither of the programs (see H-SE-ab-DI).

TABLE 4 | Detailed results of the mediation analysis between social embeddedness (predictor), successful academic help-seeking (mediator) and students’ satisfaction

Civil engineering subsample

(criterion).
Chemistry subsample

Coeff. SE Test p
a 0.203 0.143 t47)=1.14 0.162

0.185 0.136 t(47) = 1.36 0.180
a‘b 0.044 0.063 [-0.05; 0.21] —
c’ 0.328 0.133 t(46) = 2.09 0.034
c 0.366 0.134 1(48) = 2.72 0.009

R2 = 0.041, F(1, 47) = 2.015, p = 0.162
R2. = 0.167, F(2, 46) = 4.596, p = 0.015

Coeff. SE Test p
0.436 0.102 t(78) = 4.28 <0.001
-0.185 0.121 {(78) = -1.53 0.131
-0.082 0.071 [-0.24; 0.03] —
0.302 0.109 {77) = 2.42 0.015
0.222 0.110 t(79) = 2.02 0.047

R2 = 0.190, F(1, 78) = 18.32, p = 0.053
RZ. = 0.08, F(2, 77) = 3.203, p = 0.046

Note. The coefficient a refers to the path from social embeddedness to successful academic help-seeking. The coefficient b refers to the path from successful academic help-seeking to
students’ satisfaction. The indirect effect is indicated by the interaction of a and b. The coefficients ¢’ (direct effect) and c (total effect) refer to the effects from social embeddedness on

students’ satisfaction.
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Academic help-seeking
Cra=0.283* C:b=0.188 (n.s.)
E: a = 0.460 **% E:h=-0276%

Group awareness >

Students” satistaction

C:¢'=0.227 (ns),¢c=0280*

E:¢'=0.485 *** =358 **
C: Chemistry E: Engineering
FIGURE 3 | Mediation model of the relationship between group
awareness and student’s satisfaction via academic help-seeking.
Note. *p < 0.05, *p < 0.01, ™p < 0.001.

The comprehensive results for this mediation model can be found
in the supplementary appendix.

3.3.2 Group Awareness on Students’ Dropout
Intention Through Help-Seeking Behavior

In hypothesis H-GA-c-DI it is assumed that group awareness has
an effect on students’ dropout intention, which is expected to be
mediated by successful help-seeking (see H-GA-ab-DI). A
bootstrapped mediation analysis for group awareness
predicting students’ dropout intention mediated by successful
academic help-seeking has been conducted and results are
reported below (see Figure 4).

For the chemistry subsample, group awareness has a negative
total effect student’s dropout intention (see path ¢ in Table 6; see
H-GA-c-DI). Moreover, group awareness significantly predicts
successful academic help-seeking (see path a). However,
successful academic help-seeking does not predict students’
dropout intention (see path b), hence there was no indirect
effect (see product of a and b). Based on this evidence there is
a direct effect of group awareness on student’s dropout intention
(see H-GA-c-DI), but there is no mediating effect of academic
help-seeking (see H-GA-ab-DI).

For the engineering subsample, group awareness has a positive
direct effect on student’s dropout intention (see path ¢ in Table 6;
see H-GA-c-DI). Moreover, group awareness significantly affects
successful academic help-seeking (see path a), which in turn
significantly increases students’ dropout intention (see path b).
The effect of group awareness on students’ dropout intention is

Social Resources in Undergraduate Studies

partially mediated by successful academic help-seeking (see
product of a and b) reducing the direct effect of group
awareness on dropout intention (see path ¢’). This means that
successful academic help-seeking behavior is a notable mediator
explaining shares in the relationship of group awareness
predicting students’ dropout intention (H-GA-ab-DI).

In conclusion, social embeddedness does not predict dropout
intention for both subsamples (see H-SE-c-DI). Similarly, for
chemistry students, group awareness does not have an effect on
dropout intention (see H-GA-c-DI). However, for civil
engineering students, academic help-seeking mediates the
relationship between group awareness and dropout intention
(see H-GA-ab-DI). Hence, increased group awareness does not
solely affect students’ dropout intention, but when it is
accompanied with increased academic help-seeking behavior.

4 DISCUSSION

In the present study we examined the effect of social resources
(either social embeddedness or group awareness) on academic
success measures and in how far this effect is mediated by
successful help-seeking behavior. We expected that occasions to
gather and learn in groups may facilitate building both social ties
and awareness about peer knowledge. Moreover, we have reported
results from two study programs: a chemistry program which
offered these occasions (i.e., small group tutoring and working in a
lab) and a civil engineering program with less of these institutional
offers. Beside these differences, both subsamples might additionally
differ in intentional and motivational factors that influence the
decision on a study program (example for self-selection bias;
Heckman 2010). In the following, the results for the mediation
model are discussed. Moreover, patterns of effects differing for
both groups are interpreted and finally the discussion is closed with
a detailed clarification on the study’s limitations.

4.1 Summary and Interpretation of the Main

Results
In the following the main findings of the study addressing the
effects in the mediation model are summarized and discussed.

TABLE 5 | Detailed results of the mediation analysis between group awareness (predictor), successful academic help-seeking (mediator) and students’ satisfaction

(criterion).
Chemistry subsample
Coeff. SE Test P

a 0.283 0.140 t(47) = 2.02 0.049
b 0.188 0.143 t47) = 1.31 0.197
a‘b 0.052 0.064 [-0.04; 0.21]

c’ 0.227 0.138 t(46) = 1.59 0.112
c 0.280 0.139 t(48) = 2.02 0.049

R2 = 0.080, F(1, 47) = 4.083, p = 0.049
R2.’ = 0.333, F(2, 46) = 2.866, p = 0.067

Civil engineering subsample

Coeff. SE Test P
0.460 0.101 {(78) = 4.57 <0.001
-0.276 0.115 {(78) = -2.40 0.018
-0.129 0.077 [-0.30; -0.001]

0.485 0.102 {(77) = 4.01 <0.001
0.358 0.105 t(79) = 3.41 0.001

R2 =0.212, F(1, 78) = 20.92, p = 0.018
RZ. = 0.188, F(2, 77) = 8.934, p < 0.001

Note.The coefficient a refers to the path from group awareness to successful academic help-seeking. The coefficient b refers to the path from successful academic help-seeking to
students’ satisfaction. The indiirect effect is indicated by the interaction of aand b. The coefficients ¢’ (direct effect) and ¢ (total effect) refer to the effects from group awareness on students’

satisfaction.
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Academic help-seeking
Cra=0.283* C:b=-0.147 (n.s.)
E: a = 0.460 *** E:h=0.267*

Group awareness >

Dropout intention

Cie’=-0.129 (ns), ¢ =-0.171 {(n:s))
E:¢'=-0.513 *** = -0.39( ***
C: Chemistry E: Engineering
FIGURE 4 | Mediation model relationship between group awareness
and student’s dropout intention via academic help-seeking. Note. *p < 0.05,
**p < 0.01, *p < 0.001.

Moreover, different effect patterns for both study programs are
discussed. The summary of the results begins with social
embeddedness addressing research question 1 and continues
with group awareness addressing research question 2:

First, SE does neither affect academic achievement nor
dropout intention (e.g., see H-SE-c-AM), but it influences
students’ satisfaction and is an antecedent for successful HS
for engineering students. However, the effect of SE on
students’ satisfaction (or any measured outcome) is not
mediated by successful HS behavior (e.g., see H-SE-ab-SF).

Second, GA has no effect on academic achievement. However,
GA predicts both students’ satisfaction as well as successful
academic HS for both subsamples Moreover, academic HS
mediates the effect of GA on students’ satisfaction and
students’ dropout intention for the engineering subsample (see
H-GA-ab-SF).

On the contrary, for the chemistry subsample no significant
effect of successful HS on students’ satisfaction/students’ dropout
intention has been found (see RQ-3). Indeed, the data rather
indicates a non-significant positive tendency for students’
satisfaction/students’ dropout intention (which is in line with
research).

Considering the negative effect for one subsample and the
non-significant (positive) tendency for the other, the
discrepancy between both subsamples warrants further
investigation. Although, the predictor variables and the
mediator (SE, GA, and HS), were measured about 12 weeks
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before the criterion variables (SF, DI, AM), they show
considerable predictive power at least on satisfaction and
dropout intention.

The found effects lead to conclusions that are of theoretical and
practical matter: Based on the identified direct effects of GA on
student’s dropout intention it can be concluded that interventions
can directly contribute to reducing drop out. When discussing the
mediating effect of HS behavior we will begin highlighting its
antecedences and then it’s effect on outcomes. Focusing on the
antecedences, SE as well as GA support successful academic HS.
Hence, HS benefits from the availability of peers as well as one’s
awareness about their knowledge. This mechanism reveals that
interventions which aim to increase knowledge-related
communication may also improve successful academic HS
behavior. Hence, practitioners are advised to foster knowledge
related exchange among peer students, e.g., by encouraging them
to summarize their understanding, by letting them present differing
approaches for an assignment or by formulating questions during
tutorial sessions.

Focusing on the outcomes, we can conclude that students’
satisfaction is predicted by SE as well as GA. Similarly, dropout
intention is predicted by GA. Additionally, successful academic
HS mediates some of these associations (positively and
negatively) and provides evidence that successful academic HS
affects students’ satisfaction and dropout intention. Even if we did
not find evidence for HS among peers improving achievement, a
broad body of research suggests that HS is conducive to academic
achievement and learning. Richardson et al. (2012) have
additionally taken institutional sources of help into account
when estimating the effect and go beyond our focus of peer
students. The mediating effect of HS provides evidence for the
assumption that HS behavior that involves social resources affects
academic success measures. The priorly presented findings
confirm the expected mechanism that students’ social
resources contribute to successful HS behavior. Moreover, it
was unexpected that HS behavior subsequently affects
academic success in ways that diminishes retention. As the
analysis revealed a mediating effect only for one of the
programs, we discuss expected mechanisms in more detail in
the following section.

TABLE 6 | Detailed results of the mediation analysis between group awareness (predictor), successful academic help-seeking (mediator) and students’ dropout intention

(criterion).
Chemistry subsample
Coeff. SE Test P

a 0.283 0.140 t47) = 2.02 0.049
b -0.147 0.150 t(46) = -0.978 0.333
a‘b -0.050 0.072 [-0.24; 0.04]

c’ -0.129 0.150 t(46) = -0.86 0.394
c -0.171 0.144 t47) = -1.19 0.241

R2 = 0.283, F(1, 47) = 4.083, p = 0.049
RZ,’ = 0.049, F(2, 46) = 1.182, p = 0.316

Civil engineering subsample

Coeff. SE Test p
0.460 0.101 H(78) = 4.57 <0.001
0.267 0.114 H77) = 2.34 0.022
0.128 0.066 [0.02; 0.278]

-0.513 0.114 {77) = —4.493 <0.001
-0.390 0.104 {(78) = -3.74 <0.001

R2 =0.212, F(1, 78) = 20.920, p < 0.001
RZ.’ = 0.209, F(2, 77) = 10.140, p < 0.001

Note. The coefficient a refers to the path from group awareness to successful academic help-seeking. The coefficient b refers to the path from successful academic help-seeking to
students’ dropout intention. The indirect effect is indicated by the interaction of a and b. The coefficients ¢’ (direct effect) and c (total effect) refer to the effects from group awareness on

students’ dropout intention.

Frontiers in Education | www.frontiersin.org

November 2021 | Volume 6 | Article 732587


https://www.frontiersin.org/journals/education
www.frontiersin.org
https://www.frontiersin.org/journals/education#articles

Schlusche et al.

4.2 Effect Patterns For Science and

Engineering Students

For research question 3 we investigated central dependent
variables quantitatively, the effect patterns comparatively and
contrasted each of them between both study programs (see RQ-
3). On the one hand, both groups did not differ as expected
regarding the degree of SE, on the other hand chemistry students
reported higher GA regarding peers and sought systematically
more help compared to civil engineering students. This is in line
with the argument that the chemistry students may benefited
from the weekly tutorials and social forms of learning which in
turn may have induced study-related communication what has
finally led to higher GA and more HS behavior. Additionally,
these findings are in line with the observation of the present study
that GA fosters successful HS. Furthermore, successful HS has a
negative effect on students’ satisfaction and an increasing effect
on students’ dropout intention for civil engineering students. For
chemistry students, we did not confirm this effect. Rather we
found a non-significant positive tendency. This observation needs
to be investigated in future studies as it needs further evidence.
Up until know the difference between the study programs is
rather descriptive in nature and needs to be further investigated.
Thus, the role for academic HS on academic success is still
ambiguous and further research should investigate potential
differences between study programs.

These presented results indicate that successful HS behavior is
not necessarily beneficial for learning but can decrease student’s
satisfaction. The factors leading to the negative outcome could
not be investigated in the present study. That is why in the
following we present two mechanisms on how HS may decrease
satisfaction. HS evidently can lead to frustration, in case the
expected help cannot be provided, that is, in case the problem is
not solved. However, we want to point out that in the present
study, we investigated successful HS behavior that has been
evaluated as sufficient per se.

Following on from that, the first expected mechanism focusses
on HS episodes which may induce self-evaluative processes in the
students that are accountable for changes in their attitude towards
studying. When supposing that some students interpret HS as
dependent behavior an increasing amount of HS episodes may
threaten their self-esteem (Nelson-Le Gall, 1985), which may lead
to negative self-perceptions and hence reduce satisfaction. The
learner’s reflection may depend on the learning context for
example, learner’s values, prevalent HS attitudes among the
cohort or expectations raised by lecturers (Makara and
Karabenick, 2013). As one example, Bohndick et al. (2018)
found a negative effect on student’s satisfaction when students
appraise that academic demands do not match their abilities.

The second mechanism involves the competence to evaluate
successful HS. Asking for help in a way that enables the helpee to
construct a solution on his/her own, is a performance-fostering
skill that requires development (Nelson-Le Gall, 1985). As first-
year students are rather unexperienced in seeking help on
complex subjects, they may ask predominantly for solutions
(that is, seek lower quality of help) which reduces the
necessary effort to seek help. Hence, they maybe value simple
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solutions over explanations (that is, seeking executive help) that
would enable them to solve the problem on their own (that is,
seeking instrumental help). These simple solutions may be
perceived as successful help, but as they are less beneficial for
learning they may lead to frustration. Following this argument,
perceived successful help-seeking is not necessarily for
sustainable learning or academic success (instrumental HS vs.
executive HS; Karabenick and Knapp 1991). Because only the
civil engineering subsample was compensated with money and
credit points, it seems plausible that this compensation might
have disproportionately attracted students that aim for
comparatively easy credits. Among these there may have been
a disproportionately high tendency to seek executive help more
frequently, which may in turn lead to more episodes perceived as
helpful that were in fact contributing little to academic success.
This could be one explanation for the negative effect of HS on
students’ satisfaction for civil engineering. Accordingly
investigating HS intentions and perceived usefulness of HS
may help to assess the characteristics of HS episodes more
objectively (Parnes al., 2020). Future studies may
additionally assess performance- and mastery-goal orientation
as they are predictors for the quality of help sought (Gonida et al.,
2014); possibly enabling a clearer differentiation of the use of HS
behavior despite being perceived as helpful.

4.3 Limitations

In the following sections, general limitations regarding the
research design and the sampling are discussed. Further,
conceivable mechanisms of mutual interference between the
dependent variables are described.

A general limitation to this study is that the data was assessed
in a field survey and thus neither systematic variation has been
done nor could the influence of external variables be ruled out.
Hence, further confounding variables may have had an impact on
the results. It is important to note that results are not generalized
regarding the study program, but regarding the effect of
opportunities to have content-related interactions in small
groups. According to the missing opportunity for experimental
manipulation these generalizations need to be interpreted with
caution. Participants’ study program determined their group in
the study, which means that both conditions were not randomly
sampled. As the decision for a study program underlies various
influences (e.g., psychological and social) each condition
represents a different population and the mechanisms of these
differences are yet to be detected.

Participants were compensated either with money (both
groups) and additionally with credit points (civil engineering),
which may have led to a selection bias of the sample.
Furthermore, the sample of first-semester students is prone to
attrition which means that students with an initially high dropout
intention may have left before answering the final survey at the
end of the semester. Consequently, further studies in
experimental settings enable researchers to draw randomized
samples, systematically manipulate independent variables and
control for additional external factors. Manipulating the
predictors (e.g., group awareness) increase the internal validity
of the conclusions about their influence on academic success.

et
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First attempts of interventions on GA in students with GA tools
aiming to support HS did reveal challenges in the implementation
of such studies (Schlusche et al., 2019). GA tools have repeatedly
been shown to support targeted peer to peer interaction (Dehler
et al, 2011; Erkens and Bodemer, 2019). In the following, more
considerations specific to the constructs are discussed.

4.3.1 Challenges Measuring Help-Seeking Behavior
The strengths and drawbacks of the chosen measurement of HS
behavior requires a critical discussion. The HS item was assessed
as a retrospective self-report addressing the past 2 weeks. It was
assessed weeks before the exams and still has predictive power for
student’s satisfaction after the exams. First, when considering that
HS behavior is dynamic over time and increases as the exams
come closer, it can be questioned in how far the 2 weeks
timeframe assessed weeks before the exams is a generalizable
measure. More HS episodes are expected a few days before an
exam compared to the assessed number of episodes weeks earlier.
Accordingly, more frequent subjective and objective measure
points would be of interest for future studies. This approach
accounts for the dynamics in the number of HS episodes and may
reach higher precision, but on the downside, due to an increased
effort for the participants it is likely to lead to an increased
experimental mortality, especially for the subset of students
struggling. From this perspective future studies may focus on
the timeframe few weeks before the exams and are advised to
assess HS behavior with more measure points over time.
Second, it can be questioned in how far students can properly
assess their HS behavior for a timeframe of 2 weeks. Self-reported
behavior may underlie cognitive biases and hence are expected to
be less accurate. Nevertheless, self-reports on behavior are an
efficient measurement considering the low costs of assessing, the
gain of information and its scalability on large samples. In the
presented model we accept that the HS measure may not be
precise compared with multiple measurements in a shorter
timeframe, but we still expect the HS measure to be an
appropriate (albeit somewhat rough) indicator of actual behavior.

4.3.2 Conceptual Interrelations Between Social
Embeddedness, Group Awareness and Help-Seeking
Although, GA and SE are considered as separate constructs, both
concepts are likely to be affected by social interactions which
come along with underlying communication processes (see
section Introduction). Communication between students may
contribute to both GA as well as SE among students (Gasevic
etal,, 2013). Additionally, successful academic HS behavior is one
instance of social interaction and relies inherently on study-
related communication between both agents. Thus, HS may
have an influence on GA as well as SE, which subsequently
improve future HS episodes (as expected in this article). This
reciprocal idea is the reason why we discuss HS behavior to affect
SE or GA after each successful episode. An illustrating example of
a similar two-fold perspective can be found in Brouwer et al.
(2019): They modeled the effect of behavior on attitude (i.e., peer
interaction on belongingness) and separately modeled the effect
of attitude on actual behavior (i.e., belongingness on peer
interaction).
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Social interaction among first semester students may
contribute to GA and simultaneously to SE. Especially study-
related discussions with peers enable the processing of relevant
cognitive information and may foster establishing GA. Similarly,
when study-related or private conversations take place repeatedly
with the same peers, these conversations may strengthen the ties
among peers and increase SE. Both these mechanisms may also
apply to HS as it is one instance of study-related social
interaction.

In conclusion and based on these considerations, we assume
that all constructs are (at least to some degree) interrelated in
their development during social interaction processes (esp.
academic HS). The expected interrelatedness has
consequences on the interpretation of the results: SE, GA,
and HS were assessed at the same time. This lack of temporal
order diminishes the causal strength of the deduced
conclusions (Gelfand et al., 2009). However, in the HS
process, the question of whom to ask precedes the actual
solicitation of help (Makara and Karabenick, 2013). At this
point we acknowledge a loss of causal strength for the
presented results, but nevertheless it seems reasonable that
social resources are not beneficial for academic success per se,
but instead their use is contingent on whether these resources
are leveraged for HS behavior. For this reason, further research
is advised to examine these factors in experimental designs to
investigate the reciprocal effects of HS, GA, and SE.

4.4 Implications

The present study reveals that the investigated social variables
directly affect academic success. Hence, based on the findings it
can be concluded that improving SE or GA is worthwhile to
reduce students’ dropout rates (see RQ-1 and RQ-2). Our results
allow to deduce a mechanism approaching the high dropout in
STEM: fostering GA reduces students’ dropout intention. Hence,
practitioners are advised to foster GA, for example by enabling
small group learning. Moreover, SE and GA improve successful
HS. Hence, HS seems to benefit from available cognitive
information about peer students, which are exchanged during
content-related communication. Furthermore, we found that GA
increases successful academic HS, which subsequently affects
academic success measures. For this reason, supporting GA
among first-year undergraduate students has the potential to
improve successful academic HS as well as subsequent academic
success measures. This mechanism involving HS provides further
potential to support students in their first semester: From a
practitioner’s point of view, these findings underline the
importance of content-related communication with peers
during the first year in higher education. Interventions
creating contexts of open exchange of content-related
communication are contributing to successful help-seeking.
The findings reveal the potential (especially) of GA and
academic HS to reduce dropout and increase student
satisfaction. More research is needed to further investigate the
associations between the investigated constructs. The discussed
results may inspire future researchers and practitioners to
support first-year undergraduate students on their transition
to higher education.
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Abstract: Students are expected to deal with complex learning material, that regularly
challenges their learning processes especially in the first semester. When students ask peers for
explanations, they apply a functional learning strategy, known as academic help-seeking. But
finding peers to discuss questions on learning materials is difficult for those that are new to
university. Finding adequate peers for help-seeking requires awareness about their knowledge
and competencies in and beyond the learners’ own study group; i.e. group awareness. This paper
investigates how group awareness information supports academic help-seeking among first-
semester students on a Moodle-based learning platform that has been adapted with a newly
developed extension to collect, transform and visualize group awareness information about
peers. In a field study accompanying an introductory statistics lecture (N = 107), we examined
(1) motivational, attitudinal and social characteristics of helpees that asked for help on the
platform, (2) the effect of provided group awareness information on the selection of helpers,
and (3) the cognitive characteristics of selected helpers and their difference from the helpees.
The participating students were invited to seek help from their peers within Moodle and had
access to a sortable list of all course members in order to find an appropriate helper. The control
group (n = 55) only saw the full names of the peers while the treatment group (n = 52) was
additionally provided with self-assessed group awareness information (competence and
availability of a helper). Unfortunately, participants rarely used the platform and only 22 help-
seeking episodes were recorded. Results indicate that helpees did not differ regarding
motivational, intentional or social factors from the rest of the course. The overall occurrences
of sorting the list was higher for the condition provided with group awareness information, but
both groups did not differ with respect to the competence of selected helpers. The results provide
useful, practical insights bringing online help-seeking into an educational context.

Keywords: academic help-seeking, learning strategies, group awareness, interactive learning
environments, Moodle, undergraduate students

1. Introduction

During the first year at university, students are in a transition from more guided learning at school to
more self-regulated learning at university. This transition confronts them with cognitive and social
challenges (Credé & Niehorster, 2012). Students are expected to adapt to a plenty of new and complex
learning material, which they were not yet confronted with prior to university. Moreover, undergraduate
students find themselves within large social groups with mostly unknown peers. When they experience
knowledge-related problems they may consult sources of help to acquire missing information, which is
called academic help seeking (Nelson-Le Gall, 1981). When seeking help to construct valid
understanding, students can choose from various (im-)personal sources, differing in the adaptivity of
their provided help (Makara & Karabenick, 2013; Minna Puustinen & Rouet, 2009). Impersonal
sources, such as books or the world wide web enable learners to re-read information, but still require
them to transfer information from the representation to their problematic task at hand. When this transfer
fails the student does not reach a sufficient understanding of the topic. In contrast, personal sources of
help are individuals that can provide missing information and adaptive assistance for an academic
problem; these are usually lecturers, tutors or peer students. When asked for help, personal sources are
capable to take the knowledge of their dialogue partner into account and can thus provide explanations
that are tailored to the student who asks for help (Webb, 1989). Research has shown that peers are the



preferred source of help among students (Knapp & Karabenick, 1988). This person-centered process of
asking for help comes along with the problem of choosing adequate peers as helpers: Before asking a
peer, a freshman needs to know which potential helper has mastered the learning material sufficiently
to provide help and is additionally willing to do so. Students usually attend lectures in large groups, but
regularly work in smaller study groups. As students lack interaction with peers beyond their study
groups (Gibney, Moore, Murphy, & O’Sullivan, 2011), they might need more information about peers
outside their study group to consider them as sources for help. Information, such as individual
competence for a topic, may enable learners to seek help beyond their study group. The provision of
information about internal states (e.g. cognitive or motivational) of group members are examined within
Group Awareness (GA) research (Bodemer, Janssen, & Schnaubert, 2018; Janssen & Bodemer, 2013).
It has been found that such information can guide learners’ attention within interactive learning
environments (Dehler, Bodemer, Buder, & Hesse, 2011). Such information about peers may be useful
to identify adequate personal sources of help that would not have been considered otherwise. Since
personal help-seeking is a promising strategy to deal with knowledge-related problems, but requires
sufficient GA within the course, the provision of GA information might help identifying potential
helpers beyond the learner’s study group and may thus improve the resolution of knowledge-related
conflicts.

2. Academic Help-Seeking

Learning domains at university are more challenging than in school and thus, students struggle more
regularly to establish understanding. Moreover, students are expected to take responsibility for their
own learning processes. Students regularly experience difficulties during working with learning
materials (e.g., when preparing an assignment), which may cause the learners to realize that their
understanding of a concept is insufficient, and help is needed. By seeking help, the learner gets into the
role of a helpee, who seeks information from a helper (or source of help). The literature describes help-
seeking as a functional learning strategy that is related to study success (Karabenick & Knapp, 1991;
Richardson, Abraham, & Bond, 2012). The helpee can mainly pursue two different aims, either seeking
executive or instrumental help (Nelson-Le Gall, 1981). If helpees expect helpers to solve tasks in their
stead, the helpee seeks executive help; which is neither contributing to understanding nor fostering
independence from others. Helpees seeking instrumental help are asking for necessary information that
enables them to develop a solution on their own. Optimally, this approach improves the helpee's
understanding and is a sign of independent behavior (Nelson-Le Gall, 1981).

2.1 Help-Seeking Process

Help-seeking can be understood as a process, consisting of 8 phases (Makara & Karabenick, 2013;
Nelson-Le Gall, 1981). At the beginning the learner has to (1) determine that a problem exists, then (2)
determine that help is needed and (3) decide to seek help. Next the helpee (4) clarifies the goals of the
request, whether seeking executive or instrumental help. The helpee continues to (5) decide whom to
ask by choosing an appropriate helper, that may provide the expected type of help. The helpee continues
by (6) soliciting help through formulating a question and subsequent communication between the helpee
and the choosen helper. In a positive case this may result in (7) obtaining the requested help which leads
to a solution for the problem. Nelson Le-Gall appends the subsequent phase (8) evaluation of help-
seeking attempts, that may affect future decisions for seeking help considering effort and use of the
implemented strategy (Nelson-Le Gall, 1981).

When a student deals with a knowledge-related problem and decides to seek help from a
personal source, the next decision he or she has to make is whom to ask for help (phase 5). This decision
depends on which personal sources can be accessed and if those are likely to provide helpful support.
Knapp and colleagues (1988) have differentiated formal and informal types of personal sources,
depending on their obligation to provide help in an educational context (Knapp & Karabenick, 1988).
Formal sources usually belong to an academic institution (e.g., lecturers or tutors) and are expected to
support learners because of their occupation. Whereas, informal sources (e.g., peers or friends) are not



occupied at an institution and are thus independent in their decision to provide support. Peer students
usually share a similar understanding, as they were provided with same materials and tasks.

Support from peers in academic help-seeking occurs in various situations during the semester
and is difficult to evoke in laboratories. Assessing actual help-seeking behavior is more effortful than
asking for attitudes towards help-seeking and inferring to behavior. According to Karabenick & Knapp
(1991) help-seeking intentions seem to be a good predictor of actual behavior; these are also called
attitudes towards help-seeking (Huet, Dupeyrat, & Escribe, 2013; Karabenick & Knapp, 1991). Those
are usually assessed through self-report with items formulated to measure the general intention to seek
help within a particular class context (Pajares, Cheong, & Oberman, 2004; Sdnchez Rosas & Pérez,
2015). However, Huet and colleagues (2013) discuss a gap between assessed intentions and actual help-
seeking behavior: According to Huet and colleagues the assessment of the intentions is too general,
hence the predictive quality for actual behavior is rather low. Actual help-seeking behavior can be
assessed by observation with recorded video material, though transcription of this materials is time-
consuming (Nelson-Le Gall & Glor-Scheib, 1986). Another promising approach to assess help-seeking
behavior is tracking learners’ inputs within interactive learning environments that mediate between
helpees and helpers, which provides data that can be processed with little effort.

2.2 Source Selection

When a helpee chooses a helper among peers, relevant qualities as criteria of a good source of help need
to be identified. Which qualities of helpers among peers make them likely to provide helpful answers?
Makara and colleagues (2013) developed the expectancy-value model of source selection and utilization
(MSSU) to address this question. Expectancy-value models predict an outcome variable that is expected
to be the multiplicative conjunction of an expectancy- and a value-component towards reaching a goal
(Eccles & Wigfield, 2002). Makara and colleagues' model predicts the likelihood of soliciting help from
a particular source by considering the expectancy that a helper will provide help (e.g., are they available)
and the values the helpee ascribes towards the helper (e.g. are they competent to help) (see Fig. 1). High
availability of a helper, for instance, leads the helpee to the expectation that a problem can be solved in
the near future and waiting time can be reduced to a minimum. When a source is known to be competent
and can thus be asked to provide high quality help, the helpee can trust her/his explanations. As both
components are multiplied, one component can constrain the whole outcome: whenever one component
is low, the predicted likelihood of soliciting help from this source is reduced as well (e.g. if a highly
competent source is unavailable). In conclusion, the higher both components are, the higher is the
likelihood of soliciting help from this particular source. From this perspective a good potential helper
is characterized as highly available and providing high quality answers (i.a., being competent). This
source selection model emphasizes the importance of reliable information about potential helpers to
identify a good source of help. During their first year, students may lack this information from peers
outside their study group. Thus, they either need to invest time to gain information about unknown
others on their own, over several help-seeking episodes or they may avoid seeking help from others at
all. Finding an appropriate helper is essential for successful help-seeking, thus the provision of
supporting information about helpers can improve the help-seeking behavior of undergraduate students.

Expectations of Values for the Help Seeking
the Source Source Outcomes
Perceived Match in type of help Solicitation of help

accessibility/availability
of the source

Perceived expectation
that source will provide
help

provided by source
with type of help
desired

Perceived quality/
accuracy of source

from the source

Utilization of help
received from the
source

Figure 1. Expectancy-value model of source selection (based on Makara & Karabenick, 2013).




2.3 Group Awareness Tools Supporting Help-Seeking

Asking others for help is an inherently social activity which requires non-trivial communicative
behavior: the helpee usually describes a problem and the helper will subsequently try to understand and
provide explanations. The coordination of such learning activities, in which at least two learners interact,
requires mutual understanding. During communication, each member within a group builds a more or
less valid internal representation of socio-cognitive states (e.g., knowledge) or socio-motivational states
(e.g., invested time) of other members, referred to as group awareness (GA) (e.g., Bodemer et al., 2018;
Janssen & Bodemer, 2013). The degree to which GA is developed increases with interaction frequency
among the group and varies for individual group members. Research in the field of Computer-Supported
Collaborative Learning indicates that GA can be improved by the provision of information about group
members within digital learning environments, via so called GA fools that collect, transform and
visualize learner data (Bodemer et al., 2018). Learners can benefit from GA tools as these tools have
been found to support, amongst others, communication and selection processes within collaborative
learning settings (e.g., Dehler et al., 2011; Schnaubert & Bodemer, 2019). Ogata & Yano (2004) have
used awareness information in form of concept maps to successfully recommend helpers with highest
interested in similar topics (Ogata & Yano, 2004). Research suggests to support helpees trying to select
an appropriate helper within the process of academic help-seeking, by providing GA information about
the potential helpers. Based on help-seeking literature it seems promising to present information as GA
information that are in accordance with the MSSU (see Sec. 2.2). We adapted availability for questions
from the expectancy-component and competence to give explanations from the values-component as
GA information. Consequently, the question arises of how students consider this information for their
selection of a helper?

2.4 Research Questions

The current research addresses the potential of providing group awareness information to guide whom
to ask for help, supporting students making better decisions on potential helpers on an interactive
learning environment. The following research questions shall be examined:

Such an optionally accessible interactive environment demands the investment of free time,
which may involve certain attitudes towards learning and motivation to discuss problems. Can students
that make use of such an environment be differentiated from those who do not? This brings up the
question of who makes use of such an environment and actively seeks help, thus we ask RQ I: What
are characteristics of helpees asking for help at an ILE?

Based on the MSSU (see 2.2) the provision of information regarding competence and
availability should be useful to identify an adequate source of help, but are these criteria really used by
students, when they look for a helper within a larger group of potential helpers? Thus, we want to know
RQ 2: What information do students use when they select a helper out of a larger group?

Helper with higher levels of both components are predicted by the MSSU (see 2.2) to be
selected most frequently. Considering social factors (e.g., zone of proximal development [Vygotsky,
1986]) helpees may also prefer helpers with similar values on competence. What about social factors
such as friendship or expertise that may attract helpees towards popular helpers (Nurminen, Heino, &
Ihantola, 2017)? Thus, we want to know RQ 3: How do cognitive characteristics of helper and helpee
relate to each other?

3. Methods and Design

To answer our RQs, we enriched an online course by a group awareness tool which enabled students to
seek help from other participants via one-on-one private messages. In this field study the between-
subject factor group awareness information was systematically varied, information was either available
(GA+) or not available (GA-). Within a participant list the control condition was only provided with
full names of the participants, whereas the treatment condition was additionally provided with
visualizations about self-assessed competence and availability. The online learning platform



accompanied an introductory statistics lecture for four weeks, in the first third of the semester.
Unfortunately, students did rarely use the platform.

Participants were attended an introductory statistics lecture (winter term 2017) at the University of
Duisburg-Essen. 107 participants initially signed up on the online platform and were alternately
assigned to either the control condition (GA-; n = 55) or treatment condition (GA+; n = 52). After four
weeks, 96 subjects finished the study (94 were freshman students, 70 females), aged 18 — 49 years
(M =20.98 years, SD =4.97). 76 were enrolled in the Applied Cognition and Media Science study
program, 18 were enrolled in Psychology; 2 participants did not disclose their study program.
Participants received credit for participation and had the chance to win a voucher worth 50 €.

3.1 Learning Environment and Procedure

The online platform was realized with Moodle™ Learning Management System (LMS). The interaction
of participants was centered around a sortable participant list with all course members. A new Moodle
extension was developed to supplement the list with self-reported GA information (GA+ condition).
The plugin collects self-reported data from the participants and visualizes the information next to their
respective names. Information about helpers’ competence and availability were handled within the
plugin and fed back to the helpees (see Sec. 2.2). Designed with the goal to support the decision of
whom to ask for help, students could sort the list by picking one of the provided information and
subsequently choose a helper, by clicking the message icon and writing a private message (see Fig. 2).
As the platform was a digital mediator between helpers and helpees, each sorting, each selection and
each message was logged. The list emitted a sort-event with the criterion ‘lastname’ by default, each
time it was initially accessed (default setting).

Participants went through the following procedure: After enrolling to the course (assignment to
experimental condition), participants were asked to read the instructions on how to use the platform;
followed by an introductory survey assessing motivational constructs (see Sec. 3.3). Subsequently,
participants were asked to provide group awareness information by filling two self-reports about their
competence for the past weeks’ lectures and current week’s lecture (see Sec. 3.2). These self-reports
were assessed each week on the day of the lecture. Moreover, participants shared their availability for
requests.

Zaphod Beeblebrox I

Fanny Dent I} .
@

Joe Dent I

Ford Prefect I}

Figure 2. Sortable list of potential helpers with additional information (competence and availability)

3.2 Assessing and Visualizing Group Awareness Information

We provided participants within the GA+ condition with two types of awareness information:
competence and availability. GA information regarding competence was assessed once a week after the
lecture took place via a short, mandatory self-report questionnaire. Participants were asked whether
their knowledge of the contents of the past lectures was sufficient to explain them to a fellow student
on a 6-point equidistant response scale (completely true — not true at all). Two ratings were collected
each week: one assessing all past weeks’ topics and one asking about the current week’s topic. Both
competence-ratings were transformed onto a 3-point scale and were visualized as stars (1 to 3) in the
participant list for GA+ (see Fig. 2), if no data was provided no stars were visualized (left “blank”).
Additionally, the GA tool provided participants in GA+ with information about the availability
of a helper. Data representing availability was collected on a binary scale (available — not available).
Participants were free to change their availability status at any time during the study, but — apart from
the initial instruction — were not explicitly prompted to do so. Information on availability were



visualized within the participant list as a traffic-light-like filled circle, showing green for “available”
and red for “not available”.

3.3 Measures

The following measures were used to characterize helpees (see RQ 1): motivational (mastery-goal
orientation), intentional (help-seeking intentions) and social (social connectedness). Motivational
factors esp. mastery-goal orientation were assessed with the subscales mastery-approach and
performance-avoidance of the SELLMO on a 5-point Likert scale (strongly agree — strongly disagree).
Help-seeking intentions were measured in four different types, namely instrumental, executive,
avoidance of help-seeking and perceived benefits of help seeking, with three items each on a 7-point
Likert scale (completely disagree to completely agree) (Pajares et al., 2004). Friendship among course
participants was measured by a rating of how good participants know their fellows, on a 4-point scale
(ranging from wunknown to friends). Social connectedness was operationalized as the number of
participants that were given one of the ratings at the upper half of the scale (known associate or friend)
at the beginning of the data acquisition.

Sorting-events and self-reported data were examined to investigate the considered information
for selecting a helper (see RQ 2). The tracked sorting-events in Moodle indicate which information was
considered when choosing a helper. These events usually precede the selection of a helper at the start
of a new help-seeking episode. In order to gain an overview of the list presenting all course participants,
each represented information could be used as a criterion to sort the entries accordingly. Each sorting-
event of the participants’ list was logged including, when it was triggered, which user has sorted and
which criterion and order (ascending / descending) was used. It is obviously possible to select a helper
independently from the sorting criterion, but the sorting-criterion may be a relevant indicator of how
students prioritize available information about helpers.

The characteristics of chosen helpers (targets) (RQ 3) are stored immediately after selection.
Various information about the target’s provided group awareness information are stored. The
competence-value (0-5) represents the mean of the self-assessed competence items. These means get
transformed into three competence-level, which are visualized by 3 stars to 1 star (higher is better).
Furthermore, target’s position in the list and information about the distribution of competence-classes
among the course members, at the time the event is triggered, gets stored. Another interesting aspect is
the difference between the helpee’s competence level relative to the helper’s, revealing helpees’
preferences for characteristics of helpers.

4. Results
4.1 Characterization of Helpees

In the following, those participants that made use of the platform are characterized (see RQ 1). The
subgroup of those participants, in the role of helpees (n = 14), shall be described with regard to
motivational, attitudinal and social factors, independent of their experimental condition (see Table 1).
Results of this subgroup are presented side-by-side with those that did not seek help, which formed the
majority. Both groups have relatively high values for mastery-goal-orientation, instrumental help-
seeking and perceived benefits of help-seeking. Regarding the constructs, performance-goal-orientation,
executive help-seeking intentions, and help-seeking avoidance, both groups have in common that their
values are at the lower end of the scale. Regarding social connectedness both groups do not differ. No
differences can be found, that particularly characterize helpees who used the platform.

4.2 Used Sorting Criterions

The usage frequencies of each sorting-criterion is depicted in Table 2 (see RQ 2). The table contains
data for each week along the columns; each row contains frequencies for a criterion, per condition. In
each of the four course weeks (columns), the overall usage of the sorting feature is lower in GA- than
in GA+ (bottom of columns). When comparing usage over time, between both groups, it gets obvious



that they differ at week 2 and 3. Accumulated data over the whole period reveals that GA+ sorted nearly
twice as frequent as the control condition (/ast column). The frequencies for the lastname-criterion are
highest each week, as it was triggered by default whenever a course participant navigated to the
participants' list. For this reason, merely the cautious conclusion can be made that GA+ accessed this
page more often; but not necessarily preferred sorting by lastname-attributes. Amongst the additional
information only GA+ could leverage, it gets obvious that competence-information was used more often
than (albeit still rarely) availability-status, which was not used (at all). Both types of competence-
information combined (past weeks and current week) were used in about 22% of the weekly summed
sortings of the treatment condition (week 1/2/3/4: 12%, 22%, 22%, 26%).

Table 1
Characteristics of Helpees’ Side to Side with Participants who Did Not Use the Platform
Goal-Orientation T Help-Seeking Intentions f+ C:élr?;cst_
M (SD) M (SD) M (SD)
Mastery Performance | [nstrumental Executive  Avoidance Benefit # Friends
Helpees* 4.13 2.06 5.77 1.57 2.67 4.57 10.5
(0.51) (0.73) (1.02) (0.59) (0.89) (1.01) (6.92)
Other** 4.15 2.37 5.24 1.83 2.88 4.27 8.19
(0.40) (0.70) (1.05) (0.80) (1.17) (1.12) (5.08)

* Helpees: asking for help: GA-: 6 / GA+: 8

** Other: not asking for help: GA-: 41 / GA+: 41 T[1-5] 11 [1-7]
Table 2
Frequencies of the Usage of Sorting-Criterions per Experimental Condition
Criterion Week1 Week2 Week3 Week4 Accumulated
GA -+ GA-+ GA-H+ GA-/+ GA -/+
Firstname 3 /2 12/5 572 0 /3 20 /12
Lastname 32/34  30/56 24/48 2 /11 88 /149
Availability --/0 - /0 - /1 - /0 - /1
Past weeks’ competence  -- /3 -- /8 - /6 - /2 - /19
Current week’s competence  -- /2 - /9 - /14 - /3 -- /28

Summed frequencies 35/41 42/78  29/90 2 /19 108 /209

4.3 Sortings that Lead to a Selection

The aim of sorting the participants’ list was to support identifying an appropriate helper. Over the four
weeks of the study there were 22 selections made by 14 different helpees who selected 18 different
helpers. These selections were preceded in 68% of the incidents by a lastname-sorting (GA-: 6 / GA+: 9),
in 23 % of incidents by a firstname-sorting (GA-: 4 / GA+: 1) and in 9% of the incidents by a
competence-sorting (GA-: - / GA+: 2) (of the current week). The lastname-sorting is recorded most
often but must be interpreted with caution (see Sec. 3.3). Immediate before a selection the competence-
criterion was sparsely used and availability-criterion was not used at all.



4.4 Who Has Been Asked for Help on the Platform?

There were only 22 selections over the four weeks of the course. The frequencies of the selected helpers
competence were as follows (split by condition): 3-stars helper (GA-: 4 / GA+: 1), 2-stars
helper (GA-: 2 / GA+: 3), 1-star (GA-: 2 / GA+: 0) and no-stars “blank” (GA-:4 / GA+: 6).
GA+ was expected to select more competent helpers, as they were provided with competence
information. The frequencies of selected helper’s competence do not reveal a difference between both
conditions: Most often helpees choose students that did not had a visualization for current’s weeks
competence ( “blank”). 1-star- and 2-star-helpers were selected equally often. The incidence of 3-stars
selections is too rare to be interpreted. In conclusion both groups seem not to differ regarding the
competence of selected helpers, hence no pattern for preferred helper’s competence could be found.

4.5 Helpee and Helper: Differences Regarding Competence

Helpees are in need for information or explanations, hence it can be expected that they seek helpers
who are knowledgeable. But zow knowledgeable or competent, were the selected helpers relative to the
helpees? For the few occurred help-seeking episodes the proportion of the competency-levels of both
agents are depicted in Table 3. The recorded data reveals that helpees selected more competent helpers
in about 27% of the cases ( ), equally competent helpers in 14% of the selections ( ) and
similarly selections of less competent helpers made in 14% of the cases ( ), regarding current
week’s competence. There were 11 selections of helpers (about 48%) that did not have a visualization
for current’s weeks competence ( “blank ). Possibly the visualization for “past weeks” might have also
been considered before selecting. Overall there are no differences between both conditions regarding
the pattern of competence-levels between helpees and helpers.

Table 3
Occurrence of Competence Patterns for Each Help-Seeking Episode, per Condition
Helper’s competence-level GA-/GA+

3 2 1 blank
Helpee’s 1 0/0 2/1 .
competence 2 1/0 4/2 _COml.?ele.nce
level 3 0/2 071 visualizations ranged
from 3 to 1, blank: no
blank 0/0 0/0 0/0 0/1 data provided

5. Discussion

The presented study investigates the effects of group awareness (GA) information on the selection of
helpers within an interactive learning environment. Learners in GA+ condition were provided with
information on competence and availability of their peers, learners in GA- condition were merely
provided with their peers’ names. Unfortunately, the adapted Moodle platform was rarely used for
academic help-seeking (HS) which is a major limitation of the study. This was probably caused by the
lack of accessibility on mobile devices, which made the communication with helpers more time-
consuming. However, the data acquired provides insights into practical challenges when implementing
such support into educational settings. Qualitative feedback provides anecdotal evidence that whole
groups in messenger services were considered instead of Moodle one-on-one communication for asking
questions. One-on-one communication was implemented within this study, with the goal to reduce
avoidance tendencies. Addressing whole groups (i.e. one-to-many) could be related to the expectation
that one of a group might respond quicker than an individual (i.e., increase of availability, but not
necessary competence). Further research should investigate factors (e.g., avoidance tendencies, or group
size) under which communication with a group is preferred to a single helper. In group contexts, privacy
concerns should be considered (esp. high perceived HS threat) (Kitsantas & Chow, 2007). It seems
plausible that students used other channels, because the predictors of HS we found in our study were
high in value. We also found unexpectedly high social connectedness among freshmen (see 4.1). Data



was collected early in first semester at university and students might not always be aware of
metacognitive inaccuracies, hence future research might consider supporting learners identifying
knowledge-related misconceptions (Kruger & Dunning, 1999).

The first research question addresses motivational, intentional and social differences in the
characteristics of first-semester students who sought help on the ILE. Those students, asking for help at
least once, did not differ from the rest of the course in terms of the goal-orientation, HS intentions and
social connectedness (see 4.1). Overall, the sample reported rather high values on constructs that are
positively related with HS behavior (e.g., mastery-orientation, instrumental HS intentions). Assessed
variables do not indicate a general lack of motivation or high values of perceived threat, surprisingly,
HS was still low. As social connectedness was higher than expected for the first weeks at university,
participants might have already formed study groups that could provide sufficient help when needed.

The second research question investigates which sorting criterion (information) was considered
most useful and was used most often for sorting helpers. The sorting mechanism should enable students
in GA+ to identify adequate helpers by using the GA information competence and availability. GA+
compared to GA- produced about twice the number of overall sorting-events (especially in weeks 2 &
3) and sorted by competence in about 22 % of the cases; whereas availability was not used (see 4.2).
As these events, were not dependent on selections of helpers, they may be a byproduct of exploring the
information of other peers (“lurking”). Besides, GA+ viewed the sortable list more frequently. However,
we cannot infer the explicit use of particular information. The immediate use of a sorting-criterion
before a selection of a helper could be an indicator for its utility. The last name-criterion preceded a
selection most often (68%), followed by first name (23%), with no differences between conditions.
GA+ used competence-sortings only two times immediate before selection (see 4.3), that raises the
question, if sorting was necessary for helpees to choose a helper. Whether the last name-criterion was
used intentionally for sorting or if the recorded data stems from default visits is unclear: For the control
condition it is conceivable that this criterion has been helpful and thus has been used intentionally,
whereas for the treatment condition it is likely that the frequency resembles “lurking” behavior. There
is no evidence that students use the additionally provided information in their HS process, thus the
utility value of additional information remains unclear. Future research should consider that a single-
criterion sorting functionality is of limited use to measure the utility of multiple information categories,
as it does not account for mental references the learner establishes during the use of such information.
Avalilability, for example, has never been used for sorting, but still could have been evaluated, right
after sorting. Future studies could use stepwise filtering mechanisms, which let users identify helpers
based on multiple decisions each based on a single criterion.

Investigating the third research question provides insight in who has been asked for help and
thereby provides indicators which characteristics of a helper are preferred by learners. It was expected
that GA+ would consider additional competence information and select highly competent helpers.
However, data does not confirm this hypothesis (see 4.4): participants most frequently asked helpers
with unknown “blank” competence-levels, independent from condition. 2-stars and 1-star helpers were
selected equally often by both conditions. 3-star-selections were so rare that those cannot be interpreted.
Both conditions do not differ regarding the patterns of helpees’ and selected helpers’ competence, hence
further criteria might be involved in a selection, e.g. friendship or prior acquired knowledge about peers
(Nurminen et al., 2017). Future research shall assess reasons why a helper has been chosen, to identify
additional factors influencing the decision. Moreover, we also shed a light on the difference regarding
cognitive information between both agents that interacted within an episode. Helpers with the same
competence as the helpee were selected least often (see 4.5). A high amount of selections were related
to helpers who did not provide information for the current week (“blank”) at time of selection. Other
sources of information might have been considered, e.g. about past weeks’ competence or previous
interactions. The data does not provide any tendency on whether helpees prefer a rather high or low
difference between their own and the helper’s competence (Vygotsky, 1978). When examining these
decisions, competence levels and motivational factors predicting help-seeking avoidance should be
considered (see Ryan & Pintrich, 1997). Future studies are advised to use a more differentiated scale of
competence-visualizations (> 3-levels) for the detection of possible differences.

The presented study was a first step into the support of online academic HS and describes a
newly developed extension for Moodle. Results have uncovered new, mostly practical issues regarding
the implementation of GA information for HS in such environments. In future possible effects of GA
on academic HS should be examined assessing data over the whole first semester (esp. closer to exams).



Moreover, research needs to be done on how students actually use social media and messenger apps on
mobile devices to seek help in academia and to identify additional ways to support online HS.
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Supporting group awareness for better
academic help-seeking in the initial phase
of undergraduate studies

Abstract
Background: When learning stagnates seeking academic help from peers is functional strategy.

Additionally, being aware of peers' competence may improve help-seeking episodes. Thus,
providing students with a group awareness tool with peers' competence information may improve
help-seeking and academic success.

Objectives: The evolvement of social embeddedness and group awareness over the first semester
is presented. Moreover, a tool developed to improve students’ group awareness accuracy and their
selection of peer helpers is evaluated. Finally, the effects on academic help-seeking and academic
success are investigated.

Methods: A field study manipulating the visibility of competence information was conducted within
Moodle accompanying an introductory statistics lecture with an associated tutorial. The students
were provided with a list of names of their peers in their tutorial, were able to select individual
helpers and ask them for explanations. While the control condition (nc = 36) only received the
peers’ names, the treatment condition was additionally provided with competence information of
each peer on the different lecture topics (nt = 33). Log data on students’ competence and help-
seeking behavior was acquired continuously over the three months. Four surveys were
administered on specific measurement points.

Results and conclusion: Group awareness is more accurate with group awareness tool support
early after semester start but this effect levels afterwards. On the other hand, social embeddedness
improves towards the end of the semester. Despite the rare use of the help-seeking feature within
Moodle, the findings provide essential information for the design of digital help-seeking
environments and the effects of group awareness tools.

Takeaways: Displayed competence information improve the group awareness of first-semester
students during the first weeks.

Keywords
Academic help-seeking, group awareness, learning management systems, social learning
techniques, higher education



1 INTRODUCTION
Successful transitioning to higher education involves overcoming knowledge-related obstacles

by reaching out to peer students.

1.1 Peer students as social resources
First year students are challenged to meet the demands of the curriculum (Trautwein & Bosse,

2017), handle the unprecedented workload (Gibney et al., 2011; Lowe & Cook, 2003), allocate time
for academic activities (Thibodeaux et al., 2017) and integrate into a social environment of peers
(Gibney et al., 2011; Wilcox et al., 2005). Learning evokes cognitive processes on an individual
level. Nevertheless, when students’ learning success is challenged by knowledge-related
obstacles, seeking academic help (HS) from peers is a functional reaction (Nelson-Le Gall, 1981).
Seeking help and applying cognitive learning strategies is expected to be a valuable competence
to invoke socio-cognitive processes beneficial for learning (Schlusche et al., 2023a). Peers are an
important resource for students who seek help, because they deal with similar materials and tasks
and have rather homogenous prior knowledge (Schlusche et al., 2019). Identifying peers to ask for
help requires access to these social resources, which can be represented as a network of peers
and is discussed in the literature as network ties (Nahapiet & Ghoshal, 1998). Getting socially
embedded by developing social interaction ties (compare social capital in (Chiu et al., 2006)) is a
result of investing time and effort (Lin, 2001), for example by interacting with various new peers as
well as repeated communication with already known peers. A resulting bond might improve
chances to receive help, thus acquiring social interaction ties might be one prerequisite to leverage
these social resources for academic HS (Schlusche et al., 2019, 2021). Hence, a lack of available
social resources among students may impede academic HS behavior.

Being able to select a competent peer who provides the expected quality of help is a requirement
to make effective use of social resources (Schlusche et al., 2019). A selection of an appropriate
helper may involve awareness about peers’ knowledge (Schlusche et al., 2019) or peers’ familiarity
with the content domain of the problem. Helpers with similar or slightly higher competence than the
helpees’ competence may lead to explanations that are reasonably elaborate and digestible by the
helpees. Being aware about peers’ cognitive states, such as competence in a domain, is called
cognitive group awareness (GA) (Janssen & Bodemer, 2013). In general, perceptions of peers are
interpreted by learners and used to derive assumptions on peers' cognitive states (e.g.,
competence within a domain) which subsequently leads to cognitive GA (Janssen & Bodemer,

2013) (for a comprehensive discussion see (Schnaubert & Bodemer, 2022)). In co-present learning



settings the interacting agents can process explicitly provided cognitive information or can implicitly
infer it from available artifacts which may then result in GA about peers (Engelmann et al., 2009).
Beyond that, GA among agents can be facilitated by tools that collect and transform information to
provide representations that are useful for learners to develop GA (Bodemer et al.,, 2018).
Examples of such information are keywords used during collaboration (Peng et al., 2022), peer’s
answers in a knowledge test (Bodemer, 2011), or self-assessed indicators whether an explanation
to a partner can be given (Dehler et al., 2011). Self-reports can be an efficient method to collect
information (Schlusche et al., 2019) and may be more accepted by learners as they can control
their own impression within learning communities. Research has yielded that visualizations of
information about peers can guide collaborative learning activities (Bodemer, 2011) and affect
student engagement (Peng et al., 2022).

Beside information collected and presented by tools, students also maintain GA from information
they gain during communication: Communication related to a lecture's content and joint learning
activities enable students to perceive and interpret properties of their peers. As the properties differ
in their specificity for the content domain so differ the specificity of the resulting interpretations. For
example, being perceived as an organized student may imply that this student is motivated and
performs well overall. Yet, receiving explanations on a statistical procedure which is specific for the
content domain of statistics may suggest to interpret the competence specific for the content
domain (see also (Schnaubert & Bodemer, 2022)). Gaining GA through communication requires
effort and its specificity may vary depending on the information acquired during the interaction.

Schnaubert & Bodemer (2022) delineate that GA is perceived as valid from an individual,
therefore this interpretation may not necessarily be congruent with the actual characteristics of the
person in question. Thus, it is of interest in how far students’ judgements about peers’ competences
are congruent with their actual competence. Particularly, when GA is congruent with the respective
peer’'s competence, the awareness can be considered accurate. Accurate GA may enable learners
to ask for help from peers that are adequately competent in the content domain they need help
with. Research that investigated the accuracy of GA in collaborative learning settings with a single
partner has shown that the provision of information increases GA accuracy (Erkens & Bodemer,
2019). Moreover, prior research supported groups with information and subsequently measured
accuracy involving judgement of peer’s knowledge as well as peer’s actual learning gain (Sangin
et al., 2011). Sangin and colleagues (Sangin et al., 2011) found that the relationship between the

provision of knowledge awareness information is associated with learning gain after learning



collaboratively with a single partner; beyond that this association is mediated by the accuracy of
the learner's model of peer’s knowledge. In sum, building GA about peers might be biased and
effortful to maintain, thus it is of interest in how far students’ GA is congruent with peers’
competence.

In conclusion, research has already shown that developing profound ties with peers as well as
gaining awareness about cognitive states of peers are beneficial resources for successful HS
(Schlusche et al., 2021). We hypothesize that repeated communication over the course of the first
semester contributes to an increase of social embeddedness as well as GA. Hence, experiencing
the challenges of higher education and communicating related to them may foster the bonding
between peers and thus we hypothesize that social embeddedness among peers improves over
time (see H-1-SE). Moreover, lecture-related communication such as collating peer’s results or
discussing approaches over time may foster the exchange of peer’s abilities and attitudes and thus
increase GA over time (see H-1-GA).

H-1-SE-a: Students’ perceived social embeddedness significantly increases over the period of
the first semester.

H-1-SE-b: Providing group awareness information supports the development of social
embeddedness.

Research in the field of collaborative learning strives to improve cognitive GA with GA tools
(Bodemer et al., 2018).

H-1-GA-a: Students’ accuracy of group awareness significantly increases over the period of the
first semester.

H-1-GA-b: Providing group awareness information supports the development of accurate group

awareness.

1.2 Supporting help-seeking with group awareness information
When knowledge-related problems arise, it is useful to seek academic help from peers in order

to reach a learning goal. HS behavior can be modeled as a process that covers a whole HS
episode, starting with the realization that a knowledge-related problem exists until the stage where
help is obtained (Makara & Karabenick, 2013; Nelson-Le Gall, 1981). The present article examines
the role of social resources in HS and that is why the stage designated decide whom to ask is of
particular interest. Thereby, it focusses on HS with peers as personal and informal sources of help
(Makara & Karabenick, 2013) because these can adapt specifically to the helpee’s needs

(Puustinen & Rouet, 2009). Meta-analytic studies found associations between HS behavior (that



involves teachers or peers) and students' academic achievement (Fong et al., 2021; Richardson et
al., 2012).

While GA tools can be used as a guide for (professional or peer) helpers to offer adequate
feedback in pedagogical settings when needed (e.g. Molenaar & Knoop-van Campen, 2019; Su et
al., 2022), the central goal of this article is to investigate how it can provide helpees with relevant
information to proactively seek help from their peers. We thus investigate helpees’ decisions on
peer helpers when GA information is provided. A helpee experiencing a knowledge-related problem
may rely on cognitive GA to decide on a peer who is proficient in the problem’s content domain.
Thus, presenting GA information that is specific for the content domain of the knowledge-related
problem may support the selection of adequate helpers. In the context of peer learning there is
evidence (yet inconsistent) that receiving elaborated explanations is more fruitful to achievement
than receiving information only (Webb, 1989). Moreover, it is recommended to helpers to provide
timely help that is correct (Webb et al., 2002). It can be expected that elaborate help can be
provided by competent helpers (Schlusche et al., 2019). Thus, helpees with GA about potential
helpers’ competence should be able to make better decisions on helpers. Consistent with Webb’s
recommendations on appropriate helpers (Webb et al., 2002), Makara and Karabenick (Makara &
Karabenick, 2013) developed an expectancy-value model that predicts the likelihood of source
selection. The prediction combines (amongst others) helpee’s appraisal of sources’ availability and
sources’ quality of the provided help. The priorly mentioned characteristics of helpers’ match with
the expectancy and value components of the model. Providing GA information about helpers’
availability (expectancy component) and information about helpers’ competence in a topic (value
component) may support helpees’ decisions on appropriate helpers (Schlusche et al., 2019).
Provided that the decision for appropriate helpers is improved by GA information, as a
consequence, these better decisions for helpers will result in more successful HS episodes. The
expected consequence of more successful HS behavior is higher academic achievement. Li and
colleagues (Li et al., 2021) found for knowledge sharing in group forums, learners supported with
GA information did most frequently engage in high-level construction behaviors (negotiate
meaning, construct new knowledge); whereas a control group did primarily engage in lower level
construction behaviors (share or compare information).

H-2: Providing group awareness information supports the selection of helpers that are equally or
more competent than helpees.

H-3: Providing group awareness information improves academic success and this association is



(partly) mediated by successful HS behavior.

1.3 Overcoming the challenges in computer-mediated HS
In order to address the priorly stated hypotheses this article introduces a digital platform that

enables students to seek academic help in the Moodle learning management system. HS is a social
process and requires active participation of peers to receive help, hence it is necessary to avoid
pitfalls and increase the acceptance of the digital learning environment (Schlusche et al., 2019,
2023b). Research found that adolescent students can be hindered by attitudes to initiate HS
episodes when they are actually needed (HS avoidance) (Ryan et al., 1998). Such attitudes are
(amongst others) understanding HS as dependent behavior or seeking help as indicating
incompetence (Ryan & Pintrich, 1997) which can hinder students from seeking help. This problem
may inflate when first-semester students are in remote learning settings because they have limited
information about their peers. But avoiding HS is dysfunctional in situations where the learning
process stagnates. Nelson-Le Gall & Glor-Scheib (1986) investigated the association between HS
among third/fifth grade pupils and its effect on helpees’ peer-status. In cases where excessive help
(e.g., solutions only) in a math subject was sought, HS behavior was negatively associated with
helpees’ perceived academic competence (judged from peers) and their social attractiveness
(Nelson-Le Gall & Glor-Scheib, 1986). Thus, HS can impact the peers’ perception of a person.
Students are also hindered to seek help by fear of annoying potential helpers (Schlusche et al.,
2023b). That is why, this potential barrier of uncertainty due to missing information might be lowered
by the provision of GA information and support students to decide on initiating HS episodes.
Computer-mediated communication (CMC) is characterized by the services’ capabilities on how
to create, enrich, send, and receive information. Those capabilities differ in various aspects from
co-present communication and might put constraints on communication (Clark & Brennan, 1991).
Text-based CMC also designated as (“minimal-cue CMC” in Walther, 2011, p. 446) provides less
non-verbal information compared to co-present communication. Despite cues being filtered, some
encoding formats such as digital voice recordings are discussed to compensate (partly) for the lack
of non-verbal cues ((see Section lack of social context cues in Walther, 2011)). In the following, the
technological side of this challenge is presented by describing two central characteristics of
communication services: multiplicity and time dependency (Schlusche et al., 2023b). First,
multiplicity of a message denotes the number of addresses/copies of a message. One-to-one direct
messages are characterized by low multiplicity in contrast to one-to-many postings on a discussion

board. One-to-many communication likely results in more timely answers when seeking help, but



nevertheless may carry the risk for the sender of being perceived as less competent by a large
number of peers who observe the exchange (socio-emotional costs for helpees). Thus, we suggest
that learning environments should enable one-to-one communication in order to reduce avoidance
tendencies of helpees. Second, time dependency denotes in how far all participants take part in
the conversation at the same time. Synchronous exchange of messages requires simultaneous
attendance from all agents, whereas asynchronous communication allows for responding with a
delay. Despite enabling richer interactions, seeking help synchronously is expected to increase the
inhibition to ask unknown peers because attendance requires effort to arrange an appointment.
That is why helpees may be less inhibited when seeking help asynchronously because helpers can
respond whenever they are available and have time to prepare an answer. Thus, we suggest that
interactive learning environments that aim at supporting HS should enable helpees sending
asynchronous requests to individual helpers. Moreover, during remote learning students may lack
information about their peers, thus providing GA information about peers may support students to
initiate HS.

2 METHOD

2.1 A group awareness tool to support the selection of helpers
The GA information used in this tool (availability and competence) was collected from each

individual participant, left untransformed and presented to participants visually. Both were collected
as self-reports. Availability was assessed with the item “Please provide an indication regarding your
availability for requests: Available means that you respond to possible requests from peers timely
(e.g., within one day).” with response options available or unavailable. The information was
presented using color coding (see Figure 1). The presented availability information may support
helpees to select a peer that provides help timely. This information probably lowers the perceived
barrier to approach helpers. Competence was assessed with the item “Do you know the contents
of the lecture {(4) descriptive measures} good enough to be able to explain them to another
person?”, thereby the response options ranged from 0: not dealt with material, or 1: does not apply
at all to 6: does apply entirely. The information was presented in the form of a star rating. This
information may enable helpees to evaluate potential helpers regarding the quality of the help they
are able to provide.

The GA information was displayed within a sortable table for easy comparison and accessible to
peers of a tutorial group (see Figure 1). Both types of information match with one of the components
of the Model of Source Selection and Utilization (Makara & Karabenick, 2013): The availability



information matches with the expectancy component and the competence information with the
value component (see also {anonymized}). In the tool version with GA support (GA+), the collected
data was fed into the sortable list with binary indicators for availability and 7-point indicators for
competence of all peers within a tutorial group (see Figure 1). The tool version without GA support
(GA-) displayed only peers’ full names.

The tool version with GA support displayed names and availability information by default. Next,
participants were required to select a lecture topic to see the corresponding competence
information about peers (GA- did not select a topic; see step 1 in Figure 1). The list of peers was
sortable in both versions by clicking on the icons in the table headings.

After choosing a helper, participants of both conditions were redirected to a one-on-one forum to
write a request for help. To support agents’ privacy, we restricted the dialogue intentionally to a pair
of agents. Students were notified via email in case new questions or replies were posted. Finally,
the helper could respond to the question or ask for further details. Studies assessing online HS with
questionnaires are predominant to compared to studies recording HS via log data (Yang &

Stefaniak, 2023). Assessing actual HS behavior can be expected a strength of the study.

Competency Topic (1) Organization... Competency Topic (2) Empirical discovery Competency Topic (3)
Availability: e available © not available Timely reaction on a question in about one day
Competence: * % % % % ¥
P low - high notheaIt Do you know the contents of the. lecture Topic (X) ,
agreement with material good enough to be able to explain them to another person
First name § Last name § Competence Topic (2) Empirical discovery $
Wilford Patterson e * Kk ok ok k ok
Lauretta Carro * Kk ok kW
Quincy Woods o * o A Kok N
Emery York e O

FIGURE 1 Group awareness tool / sortable participant list displays all participants within a tutorial group.
Treatment condition (GA+) provided additionally with availability status indicator in last name column and a
column with self-reported competence for a priorly selected lecture topic. Control condition (GA-) was merely
provided with full names of peers but without additional information.

Clicking a lecture’s topic showed the respective competence information. Clicking column’s headings toggled the
table’s sorting from descending to ascending. Clicking the row of the helper redirected to the one-on-one forum.



2.2 Setup of the group awareness tool
The tool itself consisted of two stages, first the collection of self-reports and second a custom

page that presents this information. Self-reports were collected by asking students to fill in a survey
in Moodle’s feedback activity. The gathered data was exported daily and integrated with a rule-
based script into rows for the sortable table. The interactive table was provided using Moodle’s
page resource including custom HTML and JavaScript. More specifically, the jQuery component
“tablesorter’ managed the state of the table and provided the program logic for sorting (Garrison,
2020).

Data-attributes assigned to rows and columns stored relevant data (e.g., identifiers of
participants, data values corresponding to their visualizations). Interactions with the table
generated event log data that was stored in a remote database. There were three types of event
log data that all contain the id of the user and a type classifier. First, the toggle info events stored
the information about the triggered topic button. These events only occurred in the tool version with
additional information (GA+). Second, sort table events stored information about the clicked column
and the order of the sorting. Third, select helper events stored the whole state of the tool. It
contained the id of the helper selected, the visible column which corresponds to the priorly selected
lecture topic and the competence information together with the order. Additionally, it stored all GA
information of the peers within the group. All log data packages were sent via AJAX-Request to a
PHP-based backend and stored in a MySQL database. The tool could be properly displayed via
web browser but not via Moodle (mobile) app because Moodle's page resource did not allow for
execution of any JavaScript.

After selecting a helper, the participants were redirected to a specially prepared one-on-one
forum. We deliberately provided Moodle’s forum activity for HS constraining study-related
communication to a specific activity within the course; whereas due to privacy concerns we
disapproved the idea of accessing private messages (i.e., messages of students not triggered by
the above described sequence). In order to establish one-on-one communication within the forum
activity two steps were necessary: First, participants of a tutorial group were assigned to multiple
one-on-one groups with each of their peers. Second, the forum activity was configured to display
contents only for the respective (dyadic) groups and thus hid contents to other groups (Moodle’s
separated groups option in activity settings). After a helper was selected, the respective group
comprising both agents was looked up in deposited relations. Then, the redirect was initialized with

the looked up parameter groupid that constrains the perspective to threads for a particular dyadic
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group. The forum activity itself was hidden in the course section, to avoid participants accessing it
without the groupid parameter. In conclusion, the selection of helpers and the solicitation of help
were implemented in two separate modules that provided the respective functionality needed. Yet,
this approach provided less control on how new help requests were formulated within the forum
activity. Once students have selected a helper and started a new thread, they were able (but not
intended) to create additional threads with the same person without selecting this particular helper
again. Moreover, email notifications included URLs to threads and to the forum activity itself.
Notifications may have fostered missing out on few of the selection events because the URLs did
not include the constraining group parameter and thus listed all available dyadic groups. Such
notifications bear the potential of creating threads without priorly selecting peers in the sortable list.
While this is not an issue for the help seeking process per se, it opens up possibilities of using the

tool without providing all the data intended for research purposes.

2.3 A field study evaluating the tool in practice
The provision of GA information was the main independent variable of this study differentiating

the control condition that was not provided with any GA information (GA-) and the experimental
condition (GA+) that was supported with the display of stored information. Students were assigned
to tutorial groups based on their preferences (as is the norm in this study course) and these groups
were then each assigned to the experimental conditions, balanced over the week. Thus,
participants’ allocation to the two conditions was not fully randomized as we assigned whole tutorial

groups rather than individual participants.

Wed Thu Fri Mon Tue

Weekly events with fixed dates

New lecture uploaded 'S one week ahead
Tutorial session (once in the o

following week; video conference) 4 0 0 %

Self-regulated actions with GA tool

Report change in competence (after learning)

Access GA tool, select and ask a peer (when needed)

Figure 2 Weekly schedule of the lecture. Lecture
slides were uploaded every Wednesday. Students
were grouped into tutorial groups who attended
tutorials once a week (weekday differed for groups).
Self-regulated actions could be performed at any
time. Reports about one’s competence were expected
after dealing with the learning materials for example in
the lecture, in the tutorials or when studying on one’s
own. The GA tool could be accessed whenever
students had knowledge-related problems and
needed help.
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The study was conducted as part of an introductory statistics lecture in the winter semester 20/21
in which COVID-19 restrictions were ongoing in Germany (including the need for social distancing
and remote teaching). All study-related components were integrated into the same Moodle course
as the statistics lecture. The teaching comprised a weekly lecture and tutorial sessions (see Figure
2). The lecture was realized with weekly published audio-commented slide decks which could be
flexibly accessed by the students. The tutorial sessions were held as weekly video conferences in
groups that were established at the start of the semester (overall 6 groups; about 17 students in
each group). Data was acquired from participants by asking them to fill out online surveys and
interact regularly with the GA tool to seek help when needed. Students were asked to provide self-
reports regularly and raise new questions when needed, especially when a new lecture topic was
introduced, or a tutorial session was attended (see Figure 2). As the lecture progressed each week,
each new lecture topic was added. Students were asked to re-rate their competence on past topics
as well as on the current topic each week. The visualizations of the GA information were updated
daily.

The online surveys were administered at four measurement points. The points were distributed
over the whole semester, thus point {71 started in week two of the semester (2020-11-11) and the
consecutive points {2 (2020-12-14), t3 (2021-01-18) and t4 (2021-02-15) each started five weeks
later. Due to a lack of usage of the tool, students were required to produce at least three forum
posts to participate in the study from measurement point three onwards.

Unfortunately, the tools of some tutorial groups were malfunctioning over different time periods
as the integration of data was faulty. This led to the erroneous but consistent display of “not yet
dealt with topic” for specific participants. On top of that, the respective tutorial group was not able
to make a selection until the corrupted data was corrected to valid values. This malfunction
happened at different points within the study. In summary, there were two of three groups in GA+
that were not enabled to make selections in the two weeks before the exam (G1 and G5 unable
since 14 of February 2021); additionally, one group of the control condition (G2) was not enabled
to make selections from 10" of December until 18™ of January. Despite not being able to select a
helper, the existing questions in the forum activity were accessible and thus HS episodes could be

continued by these groups.

2.4 Participants
Study participants were recruited during an introductory statistics lecture. All of them were first-

semester undergraduate students enrolled in a study program focused on computer science and
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psychology. The sample started with n =42 for control and n =39 for treatment condition at
measurement point 1. Due to attrition, at the end of the semester the number of participants
decreased to n = 36 for control and n = 33 for treatment condition (further sample details see Table
1). The study was conducted adhering to high ethical standards and is approved by the local ethics

committee (ID: 2011PFSC6425). Students gave informed consent before participating.

2.5 Measures

2.5.1 Measures related to research hypotheses
Group awareness (GA) accuracy was calculated based on students’ individual self-assessment

and peers’ external assessment of competence. Students judged their own as well as their peers'
competence. These reports were assessed independent from the information that was used in the
GA tool. Each student in the tutorial group provided one overall competence rating regarding the
previous topics for each of their peers (external assessment) with a single item for each peer in the
group (full names of peers were provided). The wording was "Please assess how well your peer
students understood the topics of statistics already covered." (translated from German) on a six-
point response scale (expected to be equidistant) ranging from "not at all understood" (1) to
"understood very well" (6). Furthermore, students self-assessed their own competence in the topics
already covered triggered by "Please assess how well you have understood the topics of statistics
already covered." on the same six-point response scale as used for judging their peers’
competence. The external assessments of the peers were then related to the respective self-
assessments of the peers. To estimate each students’ group awareness accuracy, we used the
rank correlation of Goodman & Kruskal's Gamma (r package Hmisc v4.7-0, function rcorr.cens()),
which is used to assess monitoring accuracy in metacognitive research (compare (Schraw et al.,
2013)). Thereby, we gain one rank correlation value per participant indicating how well their

judgments represent their peers’ competence (higher values are better). The number of pairs

TABLE 1 Descriptive statistics of the two subsamples at measure points 1 and 4

Sample size

Age

Sex ratio (f/m/d/na)

Share of first-gen.

Measure point 1

Measure point 4

Control

42

M = 20.76,

SD = 3.66,

range =41 -18
69%/ 29%/ 2%/ 0%
38 %

Treatment

39

M =20.33,

SD =2.70,

range = 29 - 17
69%/ 28%/ 0%/ 3%
44 %

Control

36

M =20.75,

SD = 3.91,

range =41 -18
78%/ 19%/ 3%/ 0%
36 %

Treatment

33

M = 20.58,

SD =2.84,

range = 29 - 17
72%/ 24%/ 0%/ 3%
45 %
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included into the association depends on the size of the tutorial group. Due to either missing self-
assessments or tied ranks the number of relevant pairs for the accuracy estimation varies between
groups and measurement points.

Social embeddedness was assessed as the structural dimension of social capital with four items
(closeness of relationship, amount of time spent together, knowledge on personal level, and
communication frequency) of the Social Interaction Ties scale (Chiu et al., 2006). ltems were
modified to fit the university-context. Responses were assessed in a seven-point format (expected
to be equidistant), ranging from “strongly disagree” (1) to “strongly agree” (7). Internal consistency
was calculated for measurement point 4. GA- Cronbach’s a = 0.93; GA+ Cronbach’s a = 0.87.

HS behavior was assessed as the number of new HS episodes (questions) in the one-on-one
forum and was summed over the whole study (effectively the whole semester).

The quality of decisions for helpers was calculated as the difference between helper’s and
helpee’s self-reported competence (in the respective lecture topic) at the start of each episode.
Thus, information about competence of both agents’ as well as the topic of the HS episode were
necessary. This information was acquired for the GA+ condition by using the information provided
in the selection process (i.e., selecting a lecture topic priorly to presenting the competence
information and then selecting a helper based on visible competence). Because participants of
GA- were not able to select a topic for their HS episode, the topical information needed to be coded
based on the content of the threads in the forum. For this, each threat was first classified manually
either as organizational or as content-related and each content-related threat was then associated
with a particular lecture. This information was then related to the competence estimations regarding
the specific lecture and the difference between both agents’ self-reported competence was
calculated for lecture-related episodes. If a threat was classified as “organizational”, the average
competence estimation of all available topics was used. A noteworthy aspect is, that there were
fewer selection-events logged compared to actually posted threads. That is why we combined
existing information about threads and peers to fortify missing data on 16 selections. In these cases
we estimated the quality of decisions for helpers by associating threads (information about the
topic) to competence information of both agents either from existing selection events or from self-
reports of the agents. For each thread this information was fortified either by matching selection
events that occurred maximal 15 minutes before thread’s creation or by looking up self-reported
competence information of both agents that were maximal 6 days old.

Satisfaction of students with their study situation was assessed with an overall of 12 items
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comprising the subscales satisfaction with lectures, contents of study program, conditions of
studying and coping with strain (Westermann et al., 1996). Answers could range from 0 (“The
statement does not apply at all” via 10, 20, 30, etc. to 100 (“The statement is completely true”) and
the average of all items was used as indicator for satisfaction with higher values indicating higher
satisfaction. Examples for items are “/ really enjoy what | study.” (translated) or “The external
circumstances under which students in my subject study are frustrating.” (inverse item, translated).
For calculations responses’ values were divided by ten. Internal consistency was calculated for all
items of the 4 subscales at measurement point 4: GA- Cronbach’s a = 0.86; GA+ Cronbach’s
a =0.89.

Academic achievement was operationalized through the points in the exam of the introductory
statistics course. Students could reach a maximum of 48 points. Students who either did not appear

or did not submit their answers were graded with zero points.

2.5.2 Measures related to exploratory analyses
First, to gain perspective on students’ broader HS behavior beyond the recorded episodes in the

interactive learning environment, we asked the participants about the percentage of content-related
questions they placed on the Moodle platform compared to all HS episodes (over the past two
weeks) which was responded to from zero to 100 percent.

Second, to gain insight into students’ computer-mediated HS behavior we assessed percentage
of all computer-mediated HS episodes abstracted in two dimensions of representational format and
multiplicity of addressees. For this, computer-mediated HS was separated into the two dimensions
of representational format (predominantly textual or audio-visual) and multiplicity of addressees (1-
on-1 or 1-many). Participants were asked to distribute 100 percent over the four cells of the
resulting 2x2 table.

Third, participants rated the overall usefulness of the Moodle plugin for their HS behavior (How
do you evaluate the usefulness of the Moodle plugin for your help-seeking behavior? 1: very low —
7: very high).

Fourth, they provided a five-star rating of their overall experience with the platform (How do you
rate your experience with the Moodle plugin overall? 1: one star — 5: five stars).

Fifth, three items formulated specifically for the HS process were asked and responses were
provided on a 6-point Likert scale (1: not at all satisfactory — 6: very satisfactory). Regarding effort,
the wording of the item was How do you evaluate the communication on the Moodle extension,

related to the necessary effort to receive a response? Regarding response time the wording of the
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item was How available do you assess the user on the Moodle extension, related to their reaction
time on a request? With regard to match of expectation and received response with regard to
detailedness the item’s wording was How well did the help you received on the Moodle extension
match with the expectations (regarding detailedness)?

Sixth, participants were asked to provide information about services they used for seeking help
by answering the following questions with free-text answers: “Please state the three applications in
a ranked order that you used most frequently in the past two weeks to receive content-related or

organizational support from your peer students. (Most important first)”

3 RESULTS

3.1 Tool usage and evaluation
The creation of a thread marks the starting point of a new HS episode. About 85% of the threads

were created in the timeframe between measurement point 3 and measurement point 4 (18" of
January 2021 — 14 of February 2021). This accumulation probably has two major reasons that
are hard to distinguish: First, we informed participants at measurement point 3 that we require them
to produce at least three postings at the forum in order to receive compensation. Priorly, we had
asked participants to make regular use of the tool without specifying the amount of usage required,
which resulted in a limited number of interactions. Second, during this timeframe students have
probably prepared for the exam and thus had more questions. Beyond malfunction, this
accumulation of HS behavior needs to be considered when data from various points of time are
compared; this means that measurement point 4 predominantly reflects effects of HS behavior.
Regarding HS episodes over the whole course of the study, participants each created four
threads at maximum. Additionally, this distribution is heavily skewed as about 44% did not start a
topic at all (GA- Mdn =1 question, M=1.33, SD=1.21; GA+ Mdn =0 questions, M= 1.00,
SD = 1.21). Hence, from the fact that there were few HS episodes combined with the information
about the time intervals they were posted, it gets obvious that the platform was not used regularly,
but more intense at the end of the semester. We can conclude that there were few questions per

participant asked in Moodle. As statistics is traditionally perceived as a demanding lecture topic,

TABLE 2 Participants' satisfaction regarding different aspects of the group awareness tool

Control Treatment
Necessary effort [1 - 6] M=3.25, SD =1.40 M=291,SD=1.28
Reaction time of peers [1 - 6] M= 3.56, SD = 1.44 M=3.15,SD=1.12
Match of expectation and M=3.53, SD =1.21 M=3.36, SD =1.22

response regarding
detailedness [1 - 6]
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we expect that further questions have been direct towards peers by using different services.
Furthermore, students may have directed a substantial number of questions towards the tutors
during the weekly meetings.

When evaluating the Moodle platform and asking participants how they rate the usefulness of the
Moodle plugin for their HS (1 — 7) both conditions respond similarly (see Sec. 2.5.2. GA- rated its
usefulness as M = 2.53, SD = 1.40 and GA+ rated itas M = 2.42, SD = 1.35, which are both slightly
below the mean of the scale. Thus, the majority of participants did not perceive the tool as
particularly useful.

When asking for an overall rating of the experience with the tool (1 — 5; see Sec. 2.5.2, however,
participants responded slightly above scale’s center (M = 2.48, Mdn = 2, SD = 1.37).

Participants’ satisfaction regarding effort, reaction time, and response expectancies (see Table

TABLE 3 Descriptive statistics of main dependent variables

GA- GA+
Sample size M (SD) Sample size M (SD)
Social embeddedness [1 - 7]
T1 42 3.13 (1.56) 39 2.86 (1.33)
T2 40 3.29 (1.49) 37 2.84 (1.20)
T3 34 3.47 (1.62) 34 3.32 (1.07)
T4 36 3.88 (1.68) 33 3.47 (1.36)
Group awareness [-1 — +1]
T1 31 0.04 (0.53) 24 0.23 (0.59)
T2 35 0.33 (0.46) 32 0.24 (0.44)
T3 32 0.41 (0.45) 32 0.32 (0.38)
T4 32 0.30 (0.48) 28 0.38 (0.44)
Access of GA information (Frequency)
T1-T2 - - 19 (+1) t 250 events
T2-T3 - - 12 (+1) 131 events
T3-T4 - - 18 (+2) 275 events
T4 -- Exam - - 5 35 events
Selections of helper (Difference in competence of helper and helpee)
Overall 13 -0.5 (1.58) 11 0.0 (1.25)
14 events 17 events
HS behavior (Number of threads)
Participants Threads Participants Threads
T1-T2 5 6 1 2
T2-T3 2 2 0 0
T3-T4 22 (+2)+ 43 (+6) T 18 (+3) t 37 (+8)
T4 -- Exam 3 6 0 0
Students’ satisfaction [0; 1; 2; ..., 10]
T1 42 7.36 (1.27) 39 7.15 (1.63)
T2 40 6.48 (1.31) 37 6.54 (1.65)
T3 34 5.98 (1.57) 34 6.03 (1.79)
T4 36 6.27 (1.50) 33 6.12 (1.83)
Academic achievement (0 — 48 exam points)
Exam 42 (+1) 31.35(13.98) 39 30.57 (12.23)

T1 - 4: measure points 1 - 4
T Overall 10 participants were excluded from data analysis due to suspicious test answers; these
contributed to forum postings.
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TABLE 4 Means and standard deviations of Group Awareness Accuracy

Measurement Measurement Measurement Measurement

point 1 point 2 point 3 point 4
Control 0.04 (0.53) 0.33 (0.44) 0.41 (0.45) 0.30 (0.48)
Treatment 0.23 (0.59) 0.24 (0.44) 0.32 (0.38) 0.38 (0.44)

Note. Reported are rank correlations (higher is better).

2) were assessed with custom items and responses were similar for both experimental conditions
(see Table 2; see Sec. 2.5.2. Most of the responses for the three items were slightly above the

scales’ center which indicates that the tool provided a decent utility to the participants.

3.2 Descriptive statistics of the main dependent variables
Statistical analyses were calculated using R (v4.2.1). Analyses of variance were calculated using

the afex (v1.1-1) and emmeans (v1.7.5) packages. Moderation analyses were calculated with
PROCESS for R version 4.0.2 (Hayes, 2018). Mediation analyses were calculated with the psych
(v2.2.5) package. Overall, 10 participants were excluded from data analysis due to suspicious test
answers. In Table 3 the main dependent variables are listed for each of the four measurement

points split by both experimental conditions.

3.3 Social variables’ evolvement across conditions over time

3.3.1 Hypothesis 1-GA: Group awareness’ evolvement over time
We hypothesized that students’ GA accuracy is increased by the GA tool and moreover that it

significantly increases over the period of the first semester (see Table 4).

A mixed between-within analysis of variance (type IIl) was conducted for the dependent variable
GA accuracy with the between-groups factor condition and the within-subjects factor time. The
dependent variable GA accuracy does not meet the normal distribution assumption throughout
(violations: control: t2, t3; treatment: t2). Yet, GA accuracy does have homogeneous variance
across both groups. The Mauchly Test indicates that sphericity is not established, thus within-
subject factors’ degrees of freedom were corrected by Huynh-Feldt adjustment and within-subject
effects’ p values were Holm-adjusted. There were no main effects nor an interaction effect for any
of the examined factors on GA accuracy. There was no main effect of the between-groups factor
condition (F(1, 35) =0.517, p = .477, n2° =.006), thus both groups did not differ in their GA
accuracy on average across all measurement points. There was also no main effect of the within-
factor time (F(2.53, 88.59) = 1.498, p = .451, nN2% = .025), thus irrespective of the condition there

was no systematic increase over time. There was also no significant systematic interaction of


https://cran.r-project.org/src/base/R-4/
https://cran.r-project.org/web/packages/afex/index.html
https://cran.r-project.org/web/packages/emmeans/index.html
https://cran.r-project.org/web/packages/psych/
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condition x time (F(2.53, 88.59) = 2.039, p = .450, n2% = .031).

Pairwise differences between groups for each of the four measurement points were calculated
one-sided (control < treatment) and Tukey-adjusted. They revealed a significant difference at t1
between both groups -0.349 (#(35) = -1.881, p = .034), thus it seems that GA+ gained higher levels
of GA by using available GA information after the first week. While GA- had a mean accuracy of
0.04 (Mdn =-0.09; SD = 0.53) close to zero, GA+ was at about 0.23 (Mdn = 0.29; SD = 0.59). For
the subsequent measurement points this between-group difference vanishes, and levels of GA
accuracy seem to stagnate indicating a possible saturation effect.

In conclusion we found a significant higher GA accuracy for the treatment condition merely for
the measurement point 1. Hence, the provision of GA information seems to provide awareness
from the start which otherwise needs a few weeks to be acquired. However, it is noteworthy that
GA accuracy levels were saturated after about four weeks and did not improve any further. Over

time, both groups gained equal levels of GA from measurement point 2.

3.3.2 Hypothesis 1-SE: Social embeddedness’ evolvement over time
We further hypothesized that students’ social embeddedness significantly increases over the

period of the first semester; and that it differs between experimental conditions (see Table 5).

A mixed between-within analysis of variance (type Ill) was conducted for the dependent variable
social embeddedness with the between-groups factor condition and the within-subjects factor time.
The dependent variable social embeddedness does not meet the normal distribution assumption
at measurement point one for the control condition. Social embeddedness does not have
homogeneous variances across both groups at measurement point three; whereas variance is
homogeneous for all other measurement points. The Mauchly Test indicates that sphericity is not
established, thus within-subject factors’ degrees of freedom were corrected by Huynh-Feldt
adjustment and within-subject effects’ p values were Holm-adjusted.

Please be advised that the variances across groups did not meet the homogeneity criterion for
measurement point 3. There was no main effect of the between-factor condition (F(1, 64) = 1.451,
p = .465, n26 = .017), thus both groups did not differ in their social embeddedness on average

across all measurement points. There was, however, a main effect of the within-factor time

TABLE 5 Means and standard deviations of Social embeddedness

Measurement Measurement Measurement Measurement
point 1 point 2 point 3 point 4
Control 3.13 (1.56) 3.29 (1.49) 3.47 (1.62) 3.88 (1.68)

Treatment 2.86 (1.33) 2.84 (1.20) 3.32 (1.07) 3.47 (1.36)
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(F(2.28, 146.12) = 7.647, p =.001, n2C¢ =.026)), thus, irrespective of the groups, there was a
systematic evolvement upwards of social embeddedness over time. There was no interaction effect
condition x time (F(2.28, 146.12) = 0.539, p = .608, n2¢ = .002).

Pairwise comparisons between groups for each of the four measurement points were calculated
one-sided (control < treatment) and Tukey-adjusted. They did not reveal any differences between
the groups for any of the measurement points (t1: {(64) = 1.11; p = .865; t2: {(64) = 1.62; p = .945;
t3: {(64) = 0.51; p = .693; t4: {(64) = 1.06; p = .852).

Consecutive one-sided comparisons of measurement points (increasing trend; t2-t1, t3-t2, t4-13;
Sidak-adjusted) without considering groups, revealed a positive development of social
embeddedness over time between t3 and t4 of 0.28 (f{(64) = 2.62, p = .016). Thus it seems that the
evolvement of social embeddedness starts in the second half of the semester. For the preceding
measurement points t2 and t3 the gain slightly missed the significance criterion 0.25 ({(64) = 2.06,
p = .063).

We conclude regarding H-1-SE-a that both groups have equal levels of social embeddedness
over all measurement points. Regarding H-1-SE-b we can conclude that social embeddedness
evolves over time at the last four weeks of the semester and this evolvement is independent of the
intervention. Interestingly, the time interval of significant gain in social embeddedness correlates
with the interval with the most HS postings (see Table 3 above). These results suggest that a history
of repeated interactions that are reliably reoccurring over time (probably development of stability)

might be necessary until peers are perceived as social interaction ties.

3.4 Tool effects on group awareness accuracy

3.4.1 Hypothesis 2: Decisions on helpers are influenced by group awareness information
Helpees in GA+ had the opportunity to make informed decisions on helpers. One would expect

them to decide for similarly competent or more competent helpers. Hence, we hypothesized that
providing GA information supports the selection of helpers that are equally or more competent than
helpees (H-2). The following results should be interpreted cautiously due to the previously
discussed technical malfunction and the overall low usage of the tool described in Sec. 3.1. The
helpee-helper matrices (see Table 6) depict the frequencies of competence constellations for

helpee (rows) and helper (columns). For example, the frequency of helpees’ decisions who rated
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TABLE 6 Competence constellations of helpee to helper

Control condition Treatment condition

Helper’'s competence Helper's competence
1 2 3 4 5 6 1 2 3 4 5 6
° 1 0 0 0 0 0 0 ° 1 0 0 0 0 0 0
» Q2 2 0 0 0 0 2 0 » Q2 2 0 0 0 0 0 0
g % 3 0 0 1 1 2 0 °E> % 3 0 1 1 3 2 1
S g 4 0 0 1 3 1 0 g g 4 0 0 1 1 2 0
- g 5 0 0 1 1 0 0 -8 5 0 1 0 3 0 1
6 0 0 0 1 0 0 6 0 0 0 0 0 0

Matrices diagonals represent selections in which both agents provided the same competence.

Condition Lower Same Higher Odds ratio: (A) Condition
competence competence competence (B) Lower vs. Higher (& Same)
competence
Control (14) 4 4
Treatment 6 2 0.571(n-s.)

TABLE 7 Competence differences between helpee and helper on individual level
Competence differences between helper and helpee

[-3,-2) [2,-1) [1,0) 0 (0, 1 (1, 2] (2,3] Madn (SD)
Control 2 2 3 1 2 3 0 -0.5 (1.58)
(n=13)
Treatment 0 2 3 3 2 1 0 0 (1.25)

(n=11)
Zero implies no difference in competence. “[a, b)” interval including a but excluding b.

their own competence with two for a helper with the competence of five is depicted in the cell azs
(second row, fifth column). The matrix’ main diagonal (same indices for rows and columns)
represents selections in which the helpee and helper rated the same competence. The diagonal
separates selections of more competent (above the diagonal) and less competent helpers (below
the diagonal).

The odds (OR = 0.571, 95%CI[0.175; 3.279], p = 0.715) to select higher or same competence
helpers compared to lower competence helpers is not different for the treatment condition
compared to the control condition.

The data in Table 6 is ambiguous and does not lead to evident conclusions. The distribution of
helpers with higher or lower competency within a tutorial group was not taken into account, hence
we did not include information on whether there actually was a slightly more competent helper
available.

In the following we compare differences in individuals’ competence between both conditions. Due

TABLE 8 Frequencies of the display of group awareness information

T1-T2 T2-T3 T3-T4 T4 - Exam
Treatment 250 (36 %) 131 (19 %) 275 (40 %) 35 (5 %)
(n=31)
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to low tool usage, there was data of only 24 participants available (GA-: 13 and GA+: 11) and thus,
we report solely the distribution of differences instead of using inferential test statistics. Frequencies
of mean differences for selections on an individual level split by experimental condition are shown
in Table 7. Intervals for competence differences are listed within columns. Participants who decided
for less competent helpers are listed in the columns left of the center column starting with zero;
participants who decided for more competent helpers are listed in the columns on the right. Both
conditions have a similar distribution of competence differences between helper and helpee.
Homogenous selections in which the helper was on average equal or less than one rating above
or below the helpee accounted for about 46 % of participants in GA- and about 72 % of participants
in GA+. It is evident that the few collected data points do not allow for any inferences about the
experimental conditions. Moreover, the fact that students make rare use of asking questions
suggests that the provided GA tool did provide limited utility in that regard. Prior to selecting helpers
and asking them questions, the tool enabled participants of GA+ to choose a lecture topic and
display competence information about their peers. Although, there were very few selections of
helpers, the GA information was accessed more frequently: There were 31 participants in GA+ who
looked up GA information multiple times (see Table 8). Competence information was accessed
most frequently a few weeks before the exam (40%) and at the start of the study (36 %) indicating
a purposeful and systematic usage of the information at least to some extent. As participants were
requested at measurement point 3 to ask or answer at least three questions, the increase during
this interval may not solely be based on students’ self-regulated learning. However, the results
show that students on average did access and use the information way more than minimally
required to qualify for compensation. For the timeframe t3 — t4 the expected least effort of about
n*3 postings results in 93. But the actual frequencies exceed this by about 2.5 times. In light of
these results, information was accessed frequently from few participants within the GA tool.
Nevertheless, there were other sources of information such as personal communication among
peers (e.g., about prior knowledge, goals for grades, reported difficulties with materials),

contributions to the tutorial sessions as well as personal communication within further groups.

3.4.2 Hypothesis 3: GA Information improves academic success through HS behavior
In the following, we report the results of a mediation analysis for experimental condition predicting

student’s satisfaction mediated by actual HS behavior. There was no total effect of condition on
student’s satisfaction (see path ¢ in Table 9). Thus, both conditions do not differ regarding

satisfaction. Neither does the experimental condition affect HS (see path a) nor does HS affect
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students’ satisfaction (see path b). Moreover, there was no indirect effect (see product of a and b).
In conclusion, students’ satisfaction was not affected neither by experimental condition nor HS.

In the following we report the results of a mediation analysis for experimental condition predicting
student’s performance in the exam mediated by actual HS behavior. There was no total effect of
condition on academic achievement (see path c in Table 10). Thus, both conditions do not differ
regarding academic achievement. The allocation to the experimental condition does not affect the
amount of HS (see path a; consistent with previous model). The multiple regression model with HS
as a qualified predictor of academic achievement (see path b) slightly misses the significance
criterion. In line with this lack of significance, there was no indirect effect of condition on
achievement through HS (see product of a and b). In conclusion, students’ performance in the
statistics exam was neither affected by experimental condition nor by HS.

The results of both mediation models indicate that the provision of GA information does not affect
the amount of academic HS (path a). It seems plausible that further variables influence the amount
of help sought (e.g., experienced difficulties; see Hao et al., 2016). Moreover, HS as assessed

does neither affect students’ satisfaction nor academic achievement.

4 DISCUSSION
The presented longitudinal intervention study was conducted in the field to understand how a GA

tool can support university students’ HS in real learning settings. The treatment condition was thus
supported by a GA tool that provided availability and competence information about peers and
allowed participants to choose individual peers for their HS. Selecting and asking individual peers
a question within Moodle was rarely used, only within a short period of time and just in the weeks

before the exam. About 44% of all participants did not ask a question at all (see Sec. 3.1).

4.1 Evolvement of social variables across conditions over time
Prior research has discussed social embeddedness and GA as social resources for successful

TABLE 9 Condition (GA-/ GA+) regressed on TABLE 10 Condition (GA- / GA+) regressed on
student’s satisfaction checked for mediating role of academic achievement checked for mediating role of
academic help-seeking behavior academic help-seeking behavior

Coeff. SE Test p Coeff. SE Test P
a -0.326 0.258 {(80)=-1.215 .228 a -0.326 0.268 {(80)=-1.215 .228
b 0.241 0.152 {(79)=1.584 117 b 2.670 1.186 {(79) = 2.251 .027
a*h -0.078 0.094 [-0.32; 0.07] - a*b -0.833 0.837 [-2.778; 0.582] -
c’ -0.067 0.367 #(79)=-0.182 .856 c’ 0.091 2.869 {(79) = 0.032 974
c -0.145 0.368 #(80) =-0.395 .694 c -0.778 2914 {(80) =-0.267  .790

R2, =.002, F(1,67) =0.130, p=.719 R2, < .001, F(1, 80) = 0.071, p = .790

R2y. = .033, F(2, 79) = 1.334, p = .269 R2y = .061, F(2, 79) = 2.571, p = .060
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HS {anonymized}. Results regarding the evolvement of social resources (Hypothesis 1-a) indicate
that social embeddedness and GA evolve with different paces during the first semester (see Sec.
3.3). The tool improved GA for the treatment condition at the beginning of the semester, but at later
measurement points both conditions had developed equal levels of GA accuracy. Social
embeddedness was equal for both conditions throughout and gained the most traction at the end
of the semester. Both constructs have in common that they rely on communication and social
interaction, nevertheless there are differences. GA probably develops by processing social
information and subsequently applying cognitive schemata (Schnaubert & Bodemer, 2022). For
example, statements about how a peer organizes and approaches learning may lead to more
general attributions about the person (Schnaubert & Bodemer, 2022). Another example of social
information is the interpretation of specific visualizations from a GA tool (Bodemer et al., 2018).
Social embeddedness on the other hand inherently requires repeated interaction with peers to
increase the levels of closeness, time spent, personal knowledge, and frequent communication and
that may be why it needs more time to develop (Chiu et al., 2006). We found that social
embeddedness did not improve incrementally, but instead improved significantly over about the
last month before the exam.

Moreover, the tool has varying effects on social resources (Hypothesis 1-b). First, the GA tool
was hypothesized to affect social embeddedness, but no differences between the experimental
conditions were found. When assuming that the number of interactions increases over the
semester, it seems that building social interaction ties needs reoccurring interactions for a longer
period of time. When considering the contents of the interactions those can be assumed to be more
content-related and more frequent the closer the exams come in time. Second, the GA tool was
designed to improve GA accuracy among students in a tutorial group. Indeed, we found a significant
difference between conditions at the first measurement point; but no differences for later
measurement points (saturation). This result indicates that first-semester students benefit from GA
interventions at the start. Moreover, the fact that the level of GA accuracy was saturated raises the
guestion on how comprehensive the awareness about their peers actually is and also needs to be.
The results suggest that students have accurate GA about a fraction of peers in the tutorial group,
thus there might be a smaller subgroup of peers that is monitored accurately, but others may be
monitored less. Regulating GA requires effort from students (Schnaubert & Bodemer, 2022) and
by constraining the group of peers they may try to reduce the effort of monitoring. An indication that
first-year students interact merely with a fraction of peers within groups comes from (Brouwer et
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al., 2018), who investigated HS within learning communities of about 12 students (comparable to
the tutorial groups of our study). Students reported to ask for help from about 25% of the community
and identified a similar number as friends (Brouwer et al., 2018). Interactions likely improve GA,
but nevertheless monitoring of GA does not solely rely on interactions. These results are in contrast
to our assumption that GA improves gradually. Based on these results the concepts of social
embeddedness and GA and especially the subgroups of people that are included in each construct

are advised to be further investigated with qualitative methods.

4.2 Tool effects on helper selection
The intervention aimed to improve the decisions for helpers through the provision of competence

information (Hypothesis 2). There were too few selections recorded to draw any general
conclusions about student's selection of helpers. This was due to various reasons such as
malfunction of the tool for some groups over a limited timeframe and most probably the usage of
other available services. For instance, Schlusche and colleagues (2023b) asked students about
digital services for HS episodes and they replied more frequently about using mobile instant
messenger services than Moodle of the institution. At least we found that students accessed GA
information most frequently between measurement points 3 and 4 (the weeks before exam);
although we instructed them to create and react to at least three questions, the views of GA
information exceeded the expected minimum. On the other hand, when asking for a rating of the
usefulness of the tool for their HS, participants of both experimental conditions responded slightly
below scales mean (see Sec. 3.1), which is an indicator of dissatisfaction with the tool as a whole.
Similarly, students indicated that the necessary effort to receive an answer to a question is not
really satisfactory (see Sec. 3.1). Thus, it is likely that the information was perceived useful, but
help was sought elsewhere. More research on students’ valuing of GA information for their HS is
needed. Other research provides hints on characteristics on helpers: Brouwer and colleagues
(Brouwer et al., 2018) found for first-year students in learning communities that the ties for HS-,
collaboration- and friendship- networks are characterized by similar achievement (i.e., homophily).
Moreover, for HS they found that students most likely selected peers with slightly higher academic
achievement (Brouwer et al., 2018). Helpees were most likely to select helpers that were one of
ten grades more advanced.

Furthermore, evaluative questions after HS episodes may explain reasons for selections of
helpers and may evoke student’s reflection on helper’s appropriateness. Moreover, the selection

behavior of students based on GA information may be suited to be investigated in controlled
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experimental studies with mockup scenarios. Additionally, going beyond the assumptions
formulated in this article based mainly on the Model of Source Selection and Utilization (Makara &
Karabenick, 2013), there might be further factors involved in the selection of peers for help. For
example, Brouwer and Engels (Brouwer & Engels, 2022) estimated a HS network by asking
students how likely they would ask a particular student a question. They found that reciprocity,
friendship, and a similar grade were predictors (amongst others) for being nominated in a HS
network. Hence, friendship likely affects the decision on a helper. Moreover, Zander, Chen &
Hannover (2019) delineated selections of helpers as either within the friend clique or beyond this
clique, but from higher performing peer students. They found that helpers were more frequently
nominated from within the friend clique (Zander et al., 2019). Furthermore, they found that
increased math test performance and attitude to perform well in school (in general) predicted the
selection of better performing beyond-clique peers (Zander et al., 2019). Future studies should
additionally assess these variables about individuals and record the development of natural HS
networks. Hence, both the friendship network as well as the tutorial group should be considered as
plausible sources of helpers.

A further more cognitive perspective on source selection comes from Giblin and colleagues
(Giblin et al., 2021) who used grounded theory approach to identify factors that influence students’
decision on using (im-)personal sources of help. They found that the type of help needed either
needing explanations (e.g., approach to a problem) or needing quick help (e.g., check an answer's
accuracy) was considered by students to decide on accessing (im-)personal sources. Especially,
when helpees were confused they turned to personal sources of help. The lack of available peers’
during the nighttime was another factor that led students to online searches right after texting peers.
Moreover, Giblin and Stefaniak (2021) discuss that students make use of the satisficing and
availability heuristics when deciding for sources of help. They found that students were aware of
the expectation of reciprocity when asking for help from classmates. Guidance from GA tools might
reduce the mental load for decisions on helpers at the beginning. Nevertheless, dependent on
peers’ accessibility in other apps (e.g. messenger apps) they may contact them using those. When
considering helpers, the satisficing heuristic may shorten the decision process and same peers are

asked regularly whereas their current competence may be subordinate.

4.3 Tool effects on academic success measures
Hypothesis 3 tested for an effect of the provision of GA information on academic success

measures, mediated by actual HS behavior. The provision of information did neither affect HS
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behavior nor academic success measures. Rare usage of the tool made it necessary to request
participants to write at least three postings. As a result, quite some of them did the bare minimum
which in turn reduces the variance to test effects of GA information on HS behavior. Thus, these
circumstances make it difficult to predict HS behavior. It is likely that the gathered data does not
represent peer-directed academic HS very well, due to low variance in HS in Moodle (see Table 3)
and about half of the participants did not start a topic at all (Sec. 3.1). Moreover, it is noteworthy
that the number of questions not only depends on tool usage, but additionally depends on the
number of questions arising during learning. Hence, the amount of time and effort invested in
learning units and the difficulty of the learning subject may have an effect on the number of
questions. Further, personal variables such as attitudes towards HS may affect in how far these
questions are asked to peers. The second half of the expected indirect effect consists of HS
predicting students' satisfaction or academic achievement respectively. But, academic success is
influenced by various factors improving self-regulated learning, HS is only one of them, amongst

them are additionally, for example, the knowledge and application of cognitive learning strategies.

4.4 Limitations
Unfortunately, due to technical malfunction two tutorial groups in the treatment and one group in

the control condition were not able to make selections two weeks before the exam (the time the
tool was used most frequently; see Sec. 3.1). This incident reduces the reliability and
generalizability of the acquired results. It occurred independently for each of the priorly mentioned
three tutorial groups.

Further, during the study accompanying a whole semester the sample suffered from attrition as
well as omission of providing information. Each case in which a student did not provide GA
information made it more imprecise to make a valid estimation of peers’ GA accuracy. Future
studies are advised to plan meticulously how to motivate the participants to provide and update GA
information regularly. Moreover, being able to notify students automatically when they did forget to

participate might be useful to gather more comprehensive datasets.

4.5 Conclusion
This study investigated the evolvement of GA and social embeddedness when using an in-field

GA tool that provided GA information about peers and enabled them to communicate about
knowledge-related problems. Results indicate that GA information is effective to improve GA
accuracy in newly assembled groups. Thus, similar GA tools may be useful in comparable higher

education settings that require learning or working in groups. Participants accessed GA information
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frequently, but seemingly turned to other services and made minimum use of the communication
component. One conceivable consequence for practitioners is that focusing on collecting and
visualizing GA information reduces the technical requirements of such interventions. When
developing such tools, we highly recommend planning for extensive testing periods with the target
population, not just to avoid malfunction but to establish acceptance among students. When this is
considered, the insights from the presented study can help researchers and practitioners to support

students in using their social resources appropriately and successfully.
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Introduction

Learning at university compared to learning at school is demanding more self-responsibility from
students for their learning process. Students at university learn with less guidance from lecturers
and are confronted with various, more complex learning subjects and receive fewer feedback from
institutional employees. Thus, having less strict time constraints makes a considerate management
of time spent on academic responsibilities relevant for academic success (Thibodeaux et al., 2017).
Thus, students’ ability to regulate their own learning process in order to pursue academic goals is
fundamental to successful learning (Zimmerman and Martinez-Pons, 1986). They can do so by
utilizing learning strategies that induce (meta-)cognitive processes which are beneficial for learn-
ing (Weinstein and Mayer, 1986; Zimmerman and Martinez-Pons, 1986). Fostering their learning
process when facing knowledge-related problems is a special requirement for students. In these
cases academic help-seeking which describes asking peers for information or explanations, is an
effective reaction that can foster learning (Nelson-Le Gall, 1981; Richardson et al., 2012).
Moreover, the tendency to seek help correlates with the use of individual (meta-)cognitive learning
strategies (Karabenick and Knapp, 1991). Both priorly mentioned self-regulated behaviors can be
integrated by applying learning strategies in social settings of academic help-seeking. The learning
strategies may structure the help-seeking interaction between agents (see scripted collaboration in
King, 2007). Thus, we expect that learning strategies performed socially with peers may result in
more effective help-seeking episodes. Following one’s own academic goals by initiating structured
help-seeking episodes can be considered a valuable competence for university students. In this
article, a situational judgment instrument that measures students’ ability to choose adequate social
learning strategies is presented and empirically tested. Study 1 provides empirical data on the
instrument’s subscales. Study 2 empirically tests the assumption that the competence of using
social resources strengthens the association between help-seeking behavior and academic success
measures. The instrument itself and the empirical insights are valuable for practitioners and
researchers in the field of self-regulated learning. In the following section, we introduce learning
strategies and their potential for academic help-seeking episodes.

Learning strategies as useful tools for learning

Knowledge acquisition/encoding involves the processing of materials within short-term memory
and their transformation into traces in long-term memory (Craik and Lockhart, 1972). Weinstein
and Mayer (1986) conceptualize learning strategies as learner’s behavior during learning which
affects the encoding of information (see encoding process; Cook and Mayer, 1983). The hypothe-
sized encoding process was amended by the selecting-organizing-integrating-model of knowledge
construction (Mayer, 1996) and is described in the following: The first stage selecting describes the
necessity to focus attention to make sense of a text passage. In more detail, perceived information
held in sensory memory is transferred to short-term memory (later developed to working memorys;
Mayer, 2021). Selecting processes are involved for example when taking notes of most relevant
information. The second stage comprises organizing information by establishing internal connec-
tions within working memory among selected information. For example, when describing a pro-
cess organizing is necessary. In the third stage integrating, this organized information is integrated
by establishing connections to organized knowledge from long-term memory. Integrative pro-
cesses can be fostered by identifying analogous concepts or providing explanations to oneself or
peers. The three priorly stated encoding processes can be evoked by learners when actively imple-
menting learning strategies (compare generative learning activities in Brod, 2021). From this per-
spective, learning goes beyond acquiring new information but involves the construction of
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organized mental representations and involves their integration with existing prior knowledge
(Fiorella and Mayer, 2015).

Knowing when and why to apply learning strategies. Knowing about learning processes solely is not
sufficient for students to make strategic use of learning methods. Self-regulated behavior requires
on the one hand metacognitive awareness about necessary resources for tasks and on the other
hand knowledge about regulation of the learning process (Winne and Perry, 2000). Metacognitive
awareness describes knowledge about one’s own cognition and affects regulation of one’s own
learning processes (Schraw and Moshman, 1995). Regulation involves (amongst other phases) the
planning, monitoring, and evaluating of the learning process and its products. Awareness and regu-
lation intertwined enable learners use their knowledge by strategically adapting their learning
behavior to various difficulties in diverse learning situations. Different types of knowledge estab-
lish a skill to produce a behavior as an antecedence to independently produce behavior (Paris et al.,
1983). The skill is understood as a compound of three types of knowledge: (1) declarative (i.e.,
knowing that), (2) procedural (i.e., knowing sow), and (3) conditional knowledge (i.e., knowing
when and why) (compare domain-knowledge; Alexander and Judy, 1988). Declarative and proce-
dural knowledge is necessary to produce behavior on prompt, but conditional knowledge is required
to make independent strategic use of behavior. Thus, simply knowing that a method exists and how
one proceeds with it is not sufficient. Learners are required to know in what situations (when) and
for what reason (why) a strategy is most useful (e.g., before writing an essay about similar theories
(when), structuring these topics beforehand with the goal to gain an overview and derive categories
for comparison (why)). In line with this argument, students have difficulties to identify the most
adequate of two empirically tested learning strategies when provided with scenarios, but supplying
them with metacognitive knowledge about learning processes (e.g., instruction or in-depth articles)
improves their choices (McCabe, 2011). Moreover, interventions that let students plan their use of
strategies, work through information material and get lecturer’s feedback can improve academic
achievement (Biwer et al., 2022). In conclusion, regulating one’s own learning process, for exam-
ple by applying (meta-)cognitive learning strategies, requires the skill to produce a strategy com-
patible with the goal and the learning situation (knowing what to do, how to do it, when to do it,
and why doing it).

Advantages by implementing learning strategies with peers. In help-seeking episodes, known proce-
dures of learning strategies may structure students’ interaction and make it more successful. In the
following, we introduce relevant learning strategies and point out their potential benefit of being
applied with a peer.

Organization strategies involve the identification of important concepts (highlighting), their
structuring (clustering) and structured interrelation (linking; Weinstein and Mayer, 1986). This
type of strategies does not solely induce organizing processes: Mapping activities involve selecting
processes by identifying central concepts (e.g., creating nodes from text), then constructing rela-
tionships among them (e.g., spatial arrangement among concepts; and even labeling relationships)
induces organization processes (see Chapter 3 in Fiorella and Mayer, 2015). Moreover, integrating
processes can be induced by concept mapping as representations need to be translated (e.g., text to
graph; Fiorella and Mayer, 2015). Moreover, the constrains on and the detailedness of the labeling
may affect the level of induced integration processes (dependent of how far functions or effects are
considered). These processes are likely to occur, for example, when constructing concept maps and
(less pronounced) during mind mapping (Fiorella and Mayer, 2015). Empirically, although dyadic
groups may not show better learning outcomes when constructing concept maps collaboratively,
collaboratively constructed artifacts have shown to be more elaborated than individually
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constructed ones (Kwon and Cifuentes, 2009). Thus, it can be assumed that structuring learning
domains with peers may improve the effectiveness of help-seeking episodes.

Elaboration strategies support integrating new knowledge by establishing connections between
new information and prior knowledge (Mayer, 1996; Weinstein and Mayer, 1986). During the
integration process, relevant information needs to be identified and integrated with concepts or
schemata from prior knowledge (Weinstein and Mayer, 1986). Prompting learners with (self-)
explanation tasks (see Chapter 7 in Fiorella and Mayer, 2015) or why-questions (elaborative inter-
rogation) activates cognitive schemata and subsequently improves performance in factual and
inference type tests (Dunlosky et al., 2013; McDaniel and Donnelly, 1996). Similarly, research in
peer helping has shown that levels of elaboration matching the level of asked questions is benefi-
cial for learning (Webb, 1989). Thus, it can be assumed that explanations from peers may facilitate
elaboration during help-seeking episodes.

Evaluation or critical thinking skills are important capacities for higher education (Davies and
Barnett, 2015). Necessary abilities are classified amongst others in elementary clarification (e.g.
comprising analyzing stated reasons, asking for or providing clarifications) as well as inferences
(e.g., judging conditional logic; Davies and Barnett, 2015; Ennis, 1985). Research has shown that
critical thinking skills are developed over years of practice (O’Hare and McGuinness, 2009).
Furthermore, group discussions enable synthesizing concepts, the evaluation of solutions and lead
to higher scores for analytical tasks (Gokhale, 1995). From this perspective, critical discussion
about the plausibility of arguments within help-seeking episodes can be expected to be beneficial
for learning.

Argumentation in learning settings is a social activity in which reasons (arguments) for oppos-
ing opinions are exchanged and reacted to with the goal to change the conceptual understanding of
the agents (Leitao, 2000). This includes (but is not limited to) the integration of information to
produce (counter-)arguments and checking the consistency of provided reasons (Nussbaum, 2021).
Discussion enables the involved agents to exchange their knowledge, provide clarifications, and
integrate (some of) their knowledge (Asterhan and Schwarz, 2007; Felton et al., 2015). Furthermore,
prompting argumentation promotes it’s application (Asterhan and Schwarz, 2007) and application
of argumentative discourse improves knowledge on argumentation (Stegmann et al., 2007).
Significant effects of interventions on fostering argumentation in computer-supported environ-
ments were reported in a meta-review of 12 studies (Wecker and Fischer, 2014). There were no
systematic effects of argumentation interventions on domain-knowledge (Wecker and Fischer,
2014). Research of scientific argumentation in science education revealed that instructional scaf-
folds systematically improve conceptual change (i.e., changing misconceptions to understanding)
of students (Li et al., 2022). Beyond that, the acquisition of argumentation-related competencies
(e.g., formulating arguments and reacting to counterarguments) is worthwhile as they are related to
critical thinking (Kuhn, 2019) as well as scientific arguments (Nussbaum, 2021). Applying this
strategy with peers during help-seeking episodes may deepen understanding of learning content.

Self-testing or rehearsing one’s own knowledge after reading learning material improves long-
term learning (testing effect; Fiorella and Mayer, 2015; Roediger and Karpicke, 2006).
Understanding and responding to a self-made test assignment (self-testing) induces information
retrieval which in turn strengthens memory traces (selection and organization) and facilitates inter-
linking with further prior knowledge (integration; see Chapter 6 in Fiorella and Mayer, 2015).
Research has shown that generating questions and answering test tasks improve long-term reten-
tion test performance (Ebersbach et al., 2020). Testing in groups is expected to be beneficial for
learning, because a group may come up with more ideas than one individual (Blumen and Rajaram,
2008). Research has yielded that delayed recall and performance on new questions can be improved
by (collaborative) initial testing, that is, when being tested immediately after exposition (Cranney
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et al., 2009). Although this effect of initial group tests on delayed retention could not be replicated
and thus warrants further study (Vojdanoska et al., 2010). In sum, collaborative testing with a peer
is expected to mitigate the presented disadvantages and may furthermore foster coordinated help-
seeking episodes with peers. In conclusion, seeking academic help and implementing learning
strategies bears the potential to improve the outcomes of help-seeking behavior. In the following
section the competence of using social resources by applying learning strategies is laid out.

The competence of using social resources for overcoming knowledge related
obstacles

Peer students can act as social resources who hold valuable information (Lin, 1999). Seeking aca-
demic help is one approach for students to regulate their own learning by involving social resources.
Moreover, it can be assumed that the quality of help-seeking episodes increases when adequate
learning techniques are applied. Following a clear goal is crucial to determine the usefulness of a
particular learning strategy in a specific situation. Learners improve their process by applying
learning strategies in a way that promotes their goals (Paris et al., 1983). Those learners may ben-
efit more from seeking academic help then others. In sum, it is conditional knowledge about vari-
ous learning strategies that enables students to adapt their learning to a variety of knowledge-related
obstacles (see Section “Knowing when and why to apply learning strategies™). All things consid-
ered, the competence of using social resources to overcome knowledge-related obstacles describes
the conditional knowledge about applying (meta-)cognitive learning strategies with peers. As the
respective strategy is contingent on the learner’s goal it enables individuals to improve their learn-
ing process. Students with high proficiency in social learning strategies are able to apply the most
appropriate learning strategy across various learning situations to foster their learning progress.
Such efficacious (meta-)cognitive learning strategies are, amongst others, organization, elabora-
tion, evaluation, argumentation, and rehearsal (see Section “Advantages by implementing learning
strategies with peers”). In Section “Situational assessment of the competence of using social
resources,” we will describe an instrument to assess conditional knowledge about learning strate-
gies. The characteristics of the newly developed instrument are then analyzed to answer research
question 1.

RQ-1: In how far does the instrument and its subscales differentiate between the (meta-)cognitive learning
strategies in social situations?

Modeling how the effective use of academic help-seeking enhances academic success. There is broad
evidence that academic help-seeking is associated with academic success (Richardson et al., 2012).
Additionally, we suggest that the competence of using social resources may improve the quality of
help-seeking episodes (see Section “Advantages by implementing learning strategies with peers”).
It can be assumed that the higher students’ proficiency to adapt to various learning situations, the
more help-seeking episodes benefit from the application of learning techniques. Consequently, a
higher competence of using social resources leads to more episodes involving goal-oriented pro-
cesses, which is expected to increase academic success measures. These success measures can
comprise performance measured as academic achievement or students’ satisfaction (York et al.,
2015). That is why we pose the research question in how far the association between successful
help-seeking episodes and academic success measures is moderated by the competence of using
social resources. This can be modeled using a linear regression model in which academic success
is predicted by first help-seeking, second the competence, and third the interaction between both
variables (see Figure 1).
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Figure |. Moderation model describing the hypothesized associations between successful academic help-
seeking behavior and academic success measures moderated by the competence of using social resources.
Moderation is decomposed in multiple linear regression with three paths: Successful academic help-seeking
behavior predicts academic success measures (path bl). The competence of using social resources predicts
academic success measures (path b2). The interaction term of help-seeking and the competence predicts
academic success measures (path b3).

RQ-2: In how far is the association between academic help-seeking and academic success measures
moderated by the competence of using social resources?

Situational assessment of the competence of using social
resources

The adequacy of a learning strategy inherently relies on the goal of the learner in a specific learning
situation. Thus, we have developed a situation-specific test measuring students’ conditional knowl-
edge to implement learning strategies with peers in various situations. Situational Judgment Tests
are designed to assess individual abilities in scenarios as synthetic situations to predict perfor-
mance (e.g., in a job; Gessner and Klimonski, 2006). For example, a scenario can be a typical
knowledge-related problem during exam preparation with learning strategies as single-choice
response options. The judgment for the most appropriate response involves the learner’s appraisal
of the situation and the conditional knowledge of the response options. Situational Judgment Tests
are commonly used in job application processes to assess social behavior such as leadership
(Christian et al., 2010). Our instrument is based on an existing inventory from Waldeyer and col-
leagues (2019a, 2019b), who have systematically developed the Resource Management Inventory
that assesses situation-specific resource-management knowledge and students’ self-reported abil-
ity to apply this knowledge. Assimilating this design, we developed a situational judgment instru-
ment to measure the competence of using social resources (see Section “The competence of using
social resources for overcoming knowledge related obstacles™). The application of the priorly
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Table I. An example learning scenario of the Situational Judgment Instrument (translated from German)
presented with five single-choice response options.

[Instruction]

Please choose the reaction that is, in your opinion, the most suitable to solve the described problem.
[Scenario]

You are supposed to prepare and conduct an investigation. During the preparation of the investigation it
remains unclear to you why a certain step of the process is necessary. You want to better understand the
process of the investigation. How do you proceed?

| [Organization] A fellow student and | create a mind map or a table together about
the content domain.

2 [Elaboration] | describe my understanding of the content domain to a fellow
student and ask her/him for a complementary explanation or
examples.

3 [Evaluation] A fellow student and | evaluate the content domain critically for
comprehensibility.

4 [Argument] A fellow student and | discuss the content domain and justify our
position.

5 [Rehearsal] I let a fellow student query me on the content domain.

Attractor response: Elaboration (option 2). Depending on the particular scenario the subject and the phrasing of each
answer option was adapted. Examples for subjects are content domain, examination procedure, concepts, . . . etc.

mentioned (meta-)cognitive strategies in a social help-seeking context may have a beneficial
impact on the quality of help-seeking episodes (see Section “Advantages by implementing learning
strategies with peers”). With this goal in mind, the newly developed instrument aims to assess
conditional strategy knowledge in various situations that are appropriate to make use of (meta-)
cognitive learning strategies with peers. We utilize scenario-based qualitative assessment, by ask-
ing to identify the best strategy and we use offline standards for assessment as the scenarios are
separated from the actual learning process (Wirth and Leutner, 2008).

The instrument uses learning strategies as response options for all scenarios. We harness organi-
zation, elaboration, and rehearsal similarly as described in the Inventory for Assessing Learning
Strategies in Higher Education (Wild and Schiefele, 1994; German: Inventar zur Erfassung von
Lernstrategien im Studium) (see Section “Advantages by implementing learning strategies with
peers”). Additionally, we included the processes evaluation and argumentation.

The scenarios are based on typical situations students of science, technology, engineering,
mathematics study programs experience. Each scenario contains a problem and a goal description.
Participants are instructed to identify the most appropriate learning strategy (i.e., attractor) among
five response options (incorrect options are distractors; see Table 1). All translated scenarios can be
found in Supplemental Appendix A. The more scenarios a student can react to adequately, the more
versatile is their competence of using social resources. This competence is thus operationalized as
the sum of correctly solved scenarios. The test results of the Situational Judgment Instrument indi-
cate conditional strategy knowledge, which can be understood as a potential to make use of social
learning strategies. However, it does not assess actual past behavior.

To develop the instrument, we first created scenarios in workshops with student assistants in
bachelor’s and master’s programs that resulted in an initial set of overall 93 scenarios. We followed
an iterative process including quantitative and qualitative approaches to improve the instrument.
Overall 16 subject matter experts and seven students in science, technology, engineering, mathe-
matics study programs provided valuable responses. Unfortunately, experts’ responses were too
few to estimate validity measures and make them the prior criterion for choosing the scenarios for
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Table 2. Cross-table lists responses’ frequencies classified in the two dimensions subscales of scenarios
(rows) and participants’ responded strategy options (columns).

Subscales X responses  Participants’ responses (N=238) Total

Organization Elaboration Evaluation Argumentation Rehearsal (%)

(%) (%) (%) (%)

Organization 147 (77) 23 (12) 4(2) 5@3) Il (6) 190
Elaboration 12 (6) 128 (67) 25 (13) 17 (9) 8 (4) 190
Evaluation 16 (8) | 47 (25) 83 (44) 44 (23) 0 190
Argumentation 22 (12) 27 (14) 43 (23) 82 (43) 16 (8) 190
Rehearsal 18 (9) 25 (13) 20 (1) 11 (6) 116 (61) 190
Total 215 (113) 250 (132) 175 (92) 159 (84) 151 (79)

Ratio of correct to all 68 51 47 52 77

responses of a strategy

In-cell percentages designate the proportion of responses for each strategy within the scenarios of a subscale (summed
across columns). Bolded values describe correct responses. Row-wise totals designate the sum of participants’
responses for the respective subscale. Column-wise totals are expected to be equally distributed (100% equal 190
responses), hence the percentages of responses relative to the baseline of equal distribution are provided. Ratio of
correct to all responses of a particular strategy response option (column).

consideration. Nevertheless, the feedback during the process supported our decisions on formula-
tion of the scenarios (e.g., adding a glossary to each scenario). In study 1 the pilot version of the
instrument with 25 scenarios was evaluated with responses from 38 first-semester students. The
resulting item difficulties guided the reduction down to 20 scenarios for the revised instrument that
was used for study 2.

Study |I: Comparison of subscales

The sample of the pilot study (November ‘18) consists of N=38 first-semester students, which
were on average 20.32 years old (SD=2.03, ranging from 18 to 26). Twenty-eight were female and
10 were male students. Seventy-four percent of the participants studied a program combining psy-
chology and computer science, the remaining 26% studied chemistry for education. Twenty-four
percent of the sample had prior experience with studying at another institution. Students were
recruited at tutorial sessions of introductory courses. They answered a pilot version of the
Situational Judgment Instrument (25 scenarios in five subscales) as part of an online survey. The
study was approved by the local ethics committee (ethics vote ID: 2204PFSC6584).

Analysis of subscales’ differentiation

The following calculations provide an overview about the subscales’ ability to differentiate between
(meta-)cognitive learning strategies (see RQ-1 in Section “The competence of using social
resources for overcoming knowledge related obstacles). Beyond scores of correct responses, it is
of interest to identify the most influential strategies that erroneously were considered most appro-
priate (i.e., distractors) for each subscale. The sample’s responses for the pilot version of the
Situational Judgment Instrument are depicted in Table 2. Each row represents a subscale of five
scenarios whose attractor is indicated by the strategy name at the beginning of the row. The col-
umns represent participants’ responses of a strategy option. Each cell with matching column and
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Table 3. Chi-squared tests for the distribution of participants’ responded strategy options for each
subscale (left side) and internal consistency within each subscale (right column).

Scenarios Chi-squared/degrees of freedom  Probability = Cronbach’s o (bootstrapped 95% Cl)
Organization 396.84 (4) p<<.001 777 [.569, .886]

Elaboration 270.68 (4) p<.00l .516 [.089, .726]

Evaluation 107.11 (4) p<<.00l .098 [-.458, .425]

Argumentation  74.263 (4) p<.00l .225 [-.435, .547]

Rehearsal 202.79 (4) p<.00l .392 [-.139, .632]

row (in boldface) are correct responses. The column-wise marginal totals are summed responses
for a strategy option; percentages (in parentheses) indicate the deviation of the expectancy value
assuming uniform distribution.

For organization scenarios 77% of the responses were correct, followed by elaboration (67%),
rehearsal (61%). There were two subscales which received more incorrect than correct responses
which are evaluation (44%) and argumentation (43%). All subscales received most responses on
their attractor method compared to the distractors, which results in a statistically significant uneven
distribution of responses for each subscale (see Table 3/Part a). Internal consistency (Cronbach’s
alpha) across the five scenarios of each subscale are rather poor except for the organization sub-
scale (see Table 3/Part b). As the scenarios in each subscale were answered more heterogenous than
expected, extracting the correct answer seems to be difficult. Some scenarios were removed for
study 2. Based on the descriptive statistics of correct responses, we (mostly) aligned the selection
of scenarios to the goal of having four scenarios for each subscale with varying difficulties (see
Section “Situational assessment of the competence of using social resources”).

In the following, the subscales’ results will be discussed in groups based on obvious patterns in
their correct and incorrect responses. Incorrect responses on subscales can be understood as their
distracting strength from the actual attractor. Comparing subscales in this way provides a first
insight into subscales’ ability to differentiate students with varying conditional knowledge. First,
when focusing on incorrect instead of correct responses (see Table 2), it gets obvious that elabora-
tion is the strongest distractor for nearly all subscales except argumentation (see column elabora-
tion in Table 2). This may be due to the item wording, which is asking a peer to get further
explanations or examples (see Table 1), which is a plausible strategy for various situations and a
byproduct of other strategies such as evaluation or argumentation. Hence, the strong distracting
strength of elaboration strategies may be due to their general formulation. Second, the three sub-
scales organization, elaboration, and rehearsal have the highest share of correct responses (organi-
zation: 77%, elaboration: 67%, rehearsal: 61%) and all distractor strategies were selected roughly
with similar frequency (distractors’ strength on average: organization: 6%, elaboration: 8%,
rehearsal: 10%; see distractors per row in Table 2). As all three subscales’ scenarios were fre-
quently solved correct (i.e., low item difficulty) the remaining share of incorrect answers is consid-
erably low. The high rate of correct solutions seems reasonable because organization of materials,
elaboration on aspects of materials and rehearsal of materials are typically done in distinct stages
of the learning process. That could be one reason why students were able to differentiate these
scenarios well. Third, the subscales evaluation and argumentation exhibit similar patterns in cor-
rect responses (evaluation: 44%, argumentation: 43%) and distracting strength of subscales. In
particular, the responses on the evaluation subscale are distracted by elaboration and argumenta-
tion with similar strength (see row evaluation in Table 2). Moreover, evaluation and argumentation
are distractors of the same strength of 23% for the respective other subscale (see rows evaluation x
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argumentation and argumentation x evaluation in Table 2). Thus, the results of similar correct
responses and distracting strength combined indicate that evaluation and argumentation subscales
have similarly discriminative strength in this instrument. This similarity is reflected from a concep-
tual perspective because the induced processes of both strategies seem comparable: The evaluation
strategy response option checks for clarity and traceability of an existing argumentation and simi-
larly, the argumentation strategy response option intends to construct a new clear argumentation
and provide evidence for the point of view. In conclusion, the prior section provided evidence
regarding three main aspects. At first, we found that organization, elaboration, and rehearsal strate-
gies were among the easiest to solve and hence are less discriminative subscales. Second, the
elaboration response option has the highest distractive strength across all strategies (exempt argu-
mentation). Third, evaluation and argumentation are equal in their correct responses and have simi-
lar distractive strength affecting each other.

Furthermore, students’ response pattern (e.g., preferences) can be described independent from
subscales. Each column represents the responses of a particular strategy across all scenarios (col-
umns in Table 2). Participants responded most frequently with elaboration and organization
responses (see totals row in Table 2), each of both responses is above the expectancy value of 190
mentions. Responses of evaluation, argumentation, and rehearsal strategies were slightly below the
expected average value. A chi-square goodness-of-fit test comparing the summed responses con-
firms that the frequency of selected strategies differs significantly across strategies from an even
distribution (X?(4)=36.484, p<<.001). This result indicates that students’ overall frequency of
strategy response options differs across the five strategies. Moreover, the ratio of correct to all
responses of a particular response option sheds a light on how precise students’ strategy responses
were. The rehearsal strategy reaches the third rank in correct identification, but its rank is first
measured on correct among all provided rehearsal responses, whereas the correct identification of
elaboration response options is second highest, but their share in all provided elaboration response
options is just third highest. The next section takes these considerations further and focusses on
(in-)correct responses to the scenarios investigating students’ response patterns.

Analysis of correct and incorrect responses using signal detection measures

The following measures aggregate participants’ response behavior and describe the differentiation
of the instrument’s subscales (see RQ-1 in Section “Situational assessment of the competence of
using social resources”). Participants’ responses are classified using signal detection measures
(Wenger et al., 2012; Swets, 1988). Thereby going beyond solely considering correctness for the
scenarios, but additionally considering the frequencies of selected strategies. The classification
logic for a strategy-response comprises two comparisons involving a designated learning strategy
(e.g., organization): Is the designated learning strategy congruent or divergent with the attractor
for the scenario? Is the designated learning strategy concordant or discordant with the response of
the participants? Consequently, each classification hinges on the learning strategy from which
perspective the comparisons are made (perspective of differentiation; see Table 4). The first com-
parison thus comprises the perspective and the scenario’s attractor. When both are matching/con-
gruent a response can be classified as /it or miss (upper row in Table 4) and if not either false
alarms or correct rejections (lower row). The second comparison checks whether the perspective
and participant’s response are matching/concordant (columns in Table 4). Based on these two com-
parisons, the strategy-response is allocated to one of the four fields in the confusion matrix. The
priorly described classification is done for each response of all 25 scenarios. Moreover, the whole
classification is repeated for each of the five strategies as the perspective of differentiation (listed
in Table 4).
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Table 4. Confusion matrix of signal detection measures.

Rows: Does the perspective of differentiation match with the scenario’s attractor?

Columns: Does the perspective of differentiation match with the participant’s response?

Perspective of differentiation Response concordant  Response discordant
(organization strategy) with perspective from perspective
(organization) (strategies different

from organization)

Five scenarios with attractor Hits Misses Sensitivity
congruent to perspective (scenarios of Hits/
organization subscale) (Hits + Misses)
Twenty scenarios with attractors False alarms Correct rejections Specificity
divergent from perspective (scenarios Correct
of subscales different from rejections/(False
organization) alarms + Correct
rejections)

Precision

Hits/(Hits + False

alarms)

The classification underlies the current perspective of differentiation (one of five subscales). A response is classified
first depending on whether it is in accordance with the perspective and second depending on the scenario’s attractor

it belongs to. In the table above, those classification outcomes that contribute to the competence are indicated in

dark grey, those adverse to competence are indicated in light grey. An attractor is the most appropriate strategy for

a scenario. A subscale comprises all scenarios that share the same attractor. Sensitivity describes correct responses
among all responses for the subscale congruent with the perspective of differentiation. Specificity describes any response
discordant from the perspective among those for all scenarios that are divergent from perspective of differentiation.
Precision describes the correct selection among all selections of a strategy.

As an example, let it be presumed that the perspective of differentiation is the organization
strategy. Moreover, let it be presumed that the current scenario is from the set of the organiza-
tion-subscale (i.e., whose most appropriate strategy/attractor is organization). Thus, when
comparing the perspective and the scenario’s attractor both are congruent (upper row in Table
4) and the response can cither be classified as a hif or miss. Next, let it be presumed that the
participant’s response is elaboration. Thus, when comparing the perspective and the response
both are discordant (third column in Table 4) and, linking both classifications, the response is
classified as a miss; hence the participant decided for an incorrect strategy. Next, when evalu-
ating this situation from the perspective of the elaboration strategy this same response is clas-
sified as a false alarm. The formulas for three signal detection measures (Powers, 2020; Swets,
1988) are provided in Table 4. Sensitivity indicates correct among incorrect selections.
Specificity represents those selections in which the necessity of selecting a strategy discordant
from the perspective of differentiation was identified. High precision represents least incorrect
among all selections of a strategy. These measures provide insights into students’ selection
pattern and perhaps reveal pattern such as “one strategy fits most of the scenarios” (indicated
by low precision). Next, Table 5 shows a row-wise overview of the estimated statistical meas-
ures for each subscale. The following detailed explanation takes the organization subscale as
the perspective of differentiation (first row in Table 5). When students responded to the five
scenarios with organization as an attractor, they were able to identify the correct strategy (sen-
sitivity) in 77% of the decisions (on average: 3.9 of 5 scenarios). When responding to the other
20 scenarios (attractors divergent from organization), they identified that organization is not
the most appropriate strategy (specificity) in 91% of the decisions (on average: 18.2 of 20
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Table 5. Signal detection measures reported from the perspective of differentiation of the respective
subscale.

Perspective Hits  Misses Sensitivity False alarms  Correct rejections  Specificity ~ Precision
Organization 147 43 77 68 692 91 .68
Elaboration 128 62 .67 122 638 .84 51
Evaluation 83 107 44 92 668 .88 47
Argumentation 82 108 43 77 683 .90 .52
Rehearsal 116 74 61 35 725 .95 77

scenarios). Among all organization responses in all of the 25 scenarios, about 68% were iden-
tified correctly (precision).

Next, the reported measures in Table 5 are compared between the subscales, extreme values are
highlighted and cautiously interpreted (for raw responses compare Table 2). First, sensitivity val-
ues describe the difficulty of the scenarios and have already been reported in Table 2. Second, for
the 20 scenarios whose attractors are divergent from the perspective of differentiation, the partici-
pants’ responses that identified that the most appropriate strategy option is discordant from the
target perspective of differentiation (specificity) range from 84% for elaboration up to 95% for
rehearsal. Thus, high specificity for rehearsal strategies indicates that students selected the rehearsal
strategy least incorrectly (few false alarms). On the other hand, low specificity of elaboration
responses (due to many false alarms), indicates that students selected this strategy frequently in
inadequate scenarios (see also distribution of responses for elaboration in Table 2). Third, for the
strategy-responses concordant with the perspective of differentiation the ratio of correct responses
among all responses of this strategy (precision) ranges from 47% for evaluation to 77% for
rehearsal. This result indicates that evaluation strategies are selected most incorrect relative to their
correct use (compare also last row in Table 2). For rehearsal strategies students provided the best
ratio of correct responses among all responses of this strategy. Overall, the precision measure
reveals that the strategy use of rehearsal is more specific than the use of organization, even despite
of lower sensitivity values. In conclusion, the presented sensitivity values translate to subscale’s
difficulty and the precision values provide insights into which strategies were selected least
incorrectly.

Study 2: Seeking help proficiently may benefit academic success

Based on the modeled assumptions in Figure 1 we disentangle the effects of help-seeking behavior,
the competence of using social resources, and academic success measures. Students with a higher
competence are expected to make more effective use of help-seeking episodes and hence perform
better on academic success indicators (compare RQ-2 in Section “Modeling how the effective use
of academic help-seeking enhances academic success”). To test this hypothesis we have gathered
data as a part of a larger study which accompanied students during their first-semester (Schlusche
et al., 2021). The sample consists of n=47 chemistry students (17 to 24 years old) and n=73 civil
engineering students, (18 to 31years old). Data was collected at three measure points: 2 months
after the semester started (t1; 12/2018), few weeks before the examination phase at the end of
January 2019 (2) and after exams in April 2019 (t3). The study was approved by the local ethics
committee (ethics vote ID: 2108PFSC5731).
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Measures

Successful academic help-seeking behavior was assessed with a single item for received support.
The response options ranged from “very rarely” (1) to “very frequently” (5) on a 5-point equidis-
tant response scale. The item “How often was the content-related or organizational support which
you received during the past 2 weeks from peer students actually helpful?” (translated) assessed the
frequency of successful help-seeking among requested help.

Students’ satisfaction with their study situation (Westermann et al., 1996) was assessed with the
subscales satisfaction with contents of study program, conditions of studying, and coping with
study-related strain with 12 items overall (chemistry: o.=.85; engineering: o.=.82). Answers rang-
ing from “disagree” (0) to “agree” (3), higher values indicate higher satisfaction. Example items
are: “I really enjoy what I study.” (translated) or “The external circumstances under which students
in my subject study are frustrating.” (inverse item, translated).

Self-reported grades after the first semester weighted by credit points operationalized academic
achievement (lower grades indicate better performance). Chemistry students received three grades
maximum (19 credits, data of an additional four-credit practical course was not available) whereas
civil engineering students received five grades maximum (29 credits). Calculation of academic
achievement involved available grades for each participant that were weighted by their respective
credit value. This weighting of grades accounts for scheduled workload. Students’ ratings and
actual grades are expected to have at least substantial agreement (Cohen’s x; Landis and Koch,
1977) based on project-data within the Research Unit (two samples: N, =31; N,=43).

The competence of using social resources was assessed with the Situational Judgment Instrument
(see Section “Situational assessment of the competence of using social resources”; see Supplemental
Appendix A). This competence is measured using written learning scenarios that the participants
respond to with one of the five learning strategies: organization, elaboration, evaluation, argumen-
tation, and rehearsal. These five strategies are single-choice response options for all scenarios. The
Situational Judgment Instrument comprises 20 scenarios of knowledge-related obstacles during
learning. Four scenarios share the same learning strategy as an attractor response. Each scenario
describes a problem and a goal for the situation followed by the question “How do you proceed?”’
(see Table 1 for an example). The correct answers for all scenarios were summed up to a score
which can range from 0 to 20. The subscales with the highest internal consistency are organization
(chemistry: o.=.74; engineering: a.=.79) and rehearsal (chemistry: o.=.68; engineering: a=.64);
these are followed by elaboration (chemistry: a=.46; engineering: o.=.42); whereas evaluation
(chemistry: o=.34; engineering: a=.13) and argumentation (chemistry: o=.41; engineering:
a=.28) demonstrate the lowest internal consistency. The whole scale comprising all 25 scenarios
reaches internal consistency values higher than every individual subscale’s consistency (chemistry:
o=.81; engineering: a.=.82).

The application of (meta-)cognitive learning strategies was assessed with the Inventory for
Assessing Learning Strategies in Higher Education (German: Inventar zur Erfassung von
Lernstrategien im Studium (LIST)) developed by Wild and Schiefele (1994). Items were assessed
on a S-point scale assessing frequency (1: very rarely; 5: very frequently) grouped by the adminis-
tered subscales organization, elaboration, investigation, and rehearsal.

Results

We hypothesized an association between successful academic help-seeking and academic success
measures, which is expected to be moderated by the competence of using social resources (see
RQ-2 in Section “Modeling how the effective use of academic help-seeking enhances academic
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success”). In the following, between-group comparisons are calculated to check for differences
between both subsamples. The between-group comparisons were estimated either using the
Wilcoxon Rank Sum Test (non-normally distributed) or Welch’s #-Test (normally distributed).
Finally, two moderation models differing in their criterion academic achievement or students’ sat-
isfaction are estimated. For regression analyses each dependent variable has been tested for homo-
geneity with Levene’s test. Moderation models have been estimated with PROCESS for R v.4.0.2
(and above) using percentile bootstrapping procedure and unstandardized, bootstrapped beta coef-
ficients are reported (Hayes, 2018). Both predictors have been assessed twice at measure points 1
and 2. The academic success measures were assessed once at the end of the study at measure point
3. All regression models were calculated with predictors of measure point 2 explaining variance in
criterions of measure point 3 thereby focusing on the weeks before the exams.

Descriptive statistics and comparisons for the main dependent variables split by subsample are
presented in Table 6. Help was sought with similar frequency by both subsamples for measure
point 1. However, chemistry students sought more help than engineering students at measure point
2. Further, the competence of using social resources is consistently higher for chemistry students.
Finally, academic success measures do not differ between both subsamples. Due to the significant
differences between both subsamples in both predictor variables the moderation analyses are per-
formed separately for each subsample. Moreover, in the second half of Table 6 internal consistency
and retest-reliability measures are reported. In the following the subscales of study 1 comprising
five-items (see Table 3) are compared with the subscales of study 2 comprising four-items (see
Table 6) regarding subscales’ internal consistency. First, the organization and elaboration subscales
have similar internal consistency at both studies. Second, the rehearsal subscale seems to have
improved descriptively in study 2. Third, evaluation and argumentation subscales show poor inter-
nal consistency for both studies. Overall, study 2 shows bootstrapped internal consistency values
between .115 on argumentation and .824 on organization for engineering and .150 on evaluation
and .783 on organization for chemistry students (see Table 6). Webster et al. (2020) report a range
of internal consistency between .29 and .91 in their meta-analysis on situational judgment tests.
Guenole et al. (2017) discuss that internal consistency among situational judgment tests is “on the
whole quite poor” (Guenole et al., 2017: 3). Six-week retest-reliability between measure point cor-
relations for organization, evaluation, and rehearsal subscales are statistically significant for both
subsamples (see Table 6). For the elaboration subscale, scores at both measure points correlate for
chemistry subsample, but not for the civil engineering subsample. The scores of the argumentation
subscale do not correlate across measure points for both subsamples. Next, regarding indicators of
convergent validity, the application of (meta-)cognitive learning strategies was assessed. These
activities are grouped into subscales that correspond with the subscales of the Situational Judgment
Instrument. Table 7 reports correlations at measure point 1 between the conditional strategy knowl-
edge (Situational Judgment Instrument) and the frequency of learning strategies’ application
(Inventory for Assessing Learning Strategies in Higher Education). Except for the engineering
subsample on the organization subscales, there were no significant associations found. The actual
application of strategies may depend on whether students were intensely studying. Thus, future
studies should investigate this association as close as possible to the actual examination.

Moderation model predicting academic achievement. Regression’s residuals for engineering students
were not normally distributed. To account for this, we applied bootstrapping procedures for all
regression models. For each subsample it was tested whether students’ weighted average grade/
academic achievement (AM) can be predicted by academic help-seeking behavior, the competence
of using social resources and their interaction-term (see Figure 2). Bootstrapped unstandardized
beta-coefficients and their 95% confidence intervals are reported. For chemistry students the model
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Table 6. Descriptive statistics and between subsample comparisons for the main dependent variables.

Chemistry Engineering Between subsamples test
M (SD) M (SD)
Academic help-seeking [1-7]
Measure point | 3.96 (0.86)f 3.68 (0.90)f W=2047.5, p=.059
Measure point 2 4.11 (091t 3.59 (0.97)f W=2284.5, p=.001
Competence of using social resources/score [0-20]
Measure point | 11.81 (4.01) 9.18 (4.34)t W=2314, p=.001
Measure point 2 12.19 (4.36)1 9.08 (4.65)1 W=2364, p<.001
Academic success measures (measure point 3)
Average grade 2.48 (0.94) 2.42 (0.47)t W=1516, p=91 11t
Credit point-weighted [1.0-4.0] [1.7-3.3]
Students’ satisfaction [0-3] 1.94 (0.50) 1.77 (0.51) t(98.15)=1.77, p=.080

Pearson correlation
(between measure points)

Cronbach’s a (bootstrapped 95% Cl)

Chemistry Engineering

Situational Judgment Instrument subscales
Organization
Measure point |
Measure point 2
Elaboration
Measure point |
Measure point 2
Evaluation

744 [.527, 858]
783 [.599, .884]

793 [691,.864]  C:r=.580, p<.00l
824737, 886]  E:r=.602, p<.00l

464 [.040, .683]
656 [430, .792]

422[.133,598]  C:r=.428, p=.008
A437[.170, 607]  E:r=.225,p=.083

Measure point |

336 [-.085, .576]

130 [-.248, 376] C:r=.383,p=.019

Measure point 2 150 [-.319, .440] .333 [.002, .550] E: r=.373, p=.004
Argumentation

Measure point | 406 [.035, .628] .287 [-.079, .518] C:r=.215,p=.159

Measure point 2 431 [.069, .636] A15[-.323,.395]  E:r=.171,p=.104

Rehearsal
Measure point |
Measure point 2
Overall
Measure point |
Measure point 2

681 [.450, 812]
517 [.229, .692]

635459, 752]  C:r=.494, p=.002
765 [.651,.845]  E:r=.531,p<.00l

AT 619, .826]
810 [.684, .877]

778704, 829]  C:r=.611,p=.002
819 [.766, 856]  E:r=.605, p<.00l

Significant test statistics are typeset in boldface.

"Non-normally distributed.

tfUnequal variances; Pearson correlation between measure points were bootstrapped 95% confidence interval and
5.000 iterations.

does not explain a significant amount of variance (F(3, 37)=1.918, R*=.108, p=.234). Thus, con-
sidering all predictors in one model, academic help-seeking (path bl), the competence of using
social resources (path b2), and their interaction term (path b3) were not sufficient to predict the
weighted average grade. Additionally, explorative bivariate correlation analyses showed that the
competence of using social resources correlates with academic achievement (chemistry: compe-
tence (tl)—achievement (t3): r=—293, p=.044, competence (t2)—achievement (t3): r=—321,



16 Active Learning in Higher Education 00(0)

Table 7. Pearson correlations between the competence of using social resources and the past solo
application of the corresponding (meta-)cognitive learning strategy.

Chemistry Engineering
Organization competence—application (tl) r=.253,p=.114 r=.260, p=.035
Elaboration competence—application (tl) r=.039, p=.819 r=.001, p=.999
Evaluation competence—application (tl) r=.216,p=.184 r=-.159, p=.147
Rehearsal competence—application (tl) r=-.055, p=.711 r=-.149, p=.264

Significant test statistics are typeset in boldface. Competence: Competence of using social resources/Situational
Judgment Instrument. Application: Application of (meta-)cognitive learning strategies/Inventory for Assessing Learning
Strategies.

Successful
Academic C: b1=-0.042, CI95%][-0.349; 0.618] (n.s.)
Help-Seeking (t2)

E: b1 =0.038, CI95%[-0.076; 0.177] (n.s.)

Competence of | ¢ p2 = .0.066, CI95%(-0.143; 0.005] (n.s.) Academic

using social .
resources (2) | E: b2 = 0.008, C195%[-0.016; 0.032] (n.s.) achievement (t3)

Successful C: b3=-0.017, Cl95%[-0.114; 0.092] (n.s.)
Academic
Help-Seeking x E: b3=0.013, ClI95%[-0.011; 0.045] (n.s.)
Competence

Figure 2. Linear regression model predicting academic achievement factoring in successful academic help-
seeking, the competence to make knowledge-related use of social resources and their interaction term.
Bootstrapped unstandardized beta-coefficients and their 95% confidence intervals are reported.

C: chemistry subsample; E: engineering subsample.

p=.038). It seems obvious that the association between the competence and achievement is not due
to seeking help (as the interaction effect in the regression model is not significant). Hence, it can
be assumed that the competence may be explained by more general constructs such as general
cognitive ability (amongst other concepts). From this perspective, this result is in line with research
from McDaniel et al. (2001), who point out that situational judgment tests are associated with gen-
eral cognitive abilities.

For engineering students the model does not explain a significant amount of variance (£(3,
69)=0.564, R>=.024, p=.641). Thus, neither academic help-seeking (path b1), nor the competence
of using social resources (path b2), nor their interaction-term (path b3) were sufficient to predict
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Successful C: b1=0.103, CI95%[-0.087; 0.346] (n.s.)

Academic o o )
Help-Seeking (t2) E: b1=-0.027, CI95%[-0.162; 0.104] (n.s.)

Competence of | . ph2=0.019, CI95%[-0.018; 0.051] (n.s.) Student's

using social : -
resources (t2) | E: b2 = 0.041, C195%[0.017; 0.063] (sig.) satisfaction (t3)

Successful
Academic C: b3=-0.008, Cl95%[-0.029; 0.083] (n.s.)
Help-Seeking x
Competence E: b3 =<.001, ClI95%[-0.028; 0.031] (n.s.)

Figure 3. Linear regression model predicting student’s satisfaction factoring in successful academic help-
seeking, the competence to make knowledge-related use of social resources and their interaction term.
Bootstrapped unstandardized beta-coefficients and their 95% confidence intervals are reported.

C: chemistry subsample; E: engineering subsample.

weighted average grade/academic achievement (AM). Overall, the hypothesized associations
could not be found empirically for academic achievement (see the Section “Research data” for a
link to a detailed description of the model and its output). In contrast to the chemistry subsample,
for engineering students bivariate exploratory analyses did not find a relationship between compe-
tence of using social resources and achievement (engineering: competence (t1)—achievement (t3):
r=.171, p=.118, competence (t2)—achievement (t3): »=.105, p=.354).

Moderation model predicting students’ satisfaction. For each subsample, we tested whether students’
satisfaction can be predicted by academic help-seeking behavior, the competence of using social
resources, and their interaction-term (see Figure 3). For chemistry students the model does not
explain a significant amount of variance (F(3, 43)=1.596, R>=.100, p=.204). No main effects on
students’ satisfaction were found, neither for help-seeking behavior (path bl), nor for competence
of using social resources (path b2). Similarly, their interaction effect did not reach statistical sig-
nificance (path b3).

In contrast, for the engineering students the model does explain a significant amount of variance
(F(3, 69)=3.890, R?=.145, p=.013). Although, no main effect of help-seeking behavior on stu-
dents’ satisfaction was found (path b1). Nevertheless, we found a main effect of the competence of
using social resources on students’ satisfaction (path b2), hence for students with average values on
both predictors, an increase of the score for the competence of using social resources by 1 unit
leads to an increase of satisfaction by 0.041. Finally, no interaction effect on students’ average
satisfaction was found (path b3). Overall, when considering students’ satisfaction as the criterion,
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Table 8. Correlations between help-seeking behavior, the competence of using social resources, and
various subscales of student’s satisfaction.

Academic Competence Satisfaction  Satisfaction Satisfaction
help-seeking  of using social subscale subscale subscale
(t2) resources (t2) coping (t3) conditions (t3) contents (t3)
Academic help-seeking (t2) — .066, p=.564  .060, p=.635 .073,p=.584 -.180,p=.155
Competence of using social 251, p=.139 — .259, p=.036 .295,p=.010 .295, p=.005
resources (t2)
Satisfaction subscale coping .138, p=.234 .262,p=.101 — .652, p<<.00l .341,p=.010
(t3)
Satisfaction subscale .112,p=.303 .051,p=.754 .609, p=.001 — 176, p=.267
conditions (t3)
Satisfaction subscale 243, p=.340 .203,p=.291 .30l,p=.019 .179,p=.152 —

contents (t3)

Chemistry subsample is listed below the diagonal. Engineering subsample is listed above the diagonal. Statistical
significant correlation coefficients are typeset in boldface. Satisfaction subscale coping: Student’s satisfaction subscale
coping with study-related strain. Satisfaction subscale conditions: Student’s satisfaction subscale satisfaction with
conditions of studying. Satisfaction subscale contents: Student’s satisfaction subscale satisfaction with contents of the
study program.

the hypothesized associations were not found for neither subsample. One exception is the associa-
tion between the competence of using social resources and students’ satisfaction for the engineer-
ing subsample. A closer look focuses on the subscales of student’s satisfaction and their bivariate
associations with the competence of using social resources (see Table 8). The competence was not
related with chemistry students’ satisfaction (below diagonal), whereas for engineering students
the competence is associated with every subscale of student’s satisfaction. Being competent to
make use of social resources by applying (meta-)cognitive learning strategies correlates with stu-
dents’ satisfaction and is not limited to the subscale of coping with study-related strain (for engi-
neering students).

Discussion

This article discusses the advantages of applying learning strategies during academic help-seeking
episodes with peers. This hypothesized mechanism forms the basis for the competence of using
social resources. Correspondingly, a Situational Judgment Instrument has been developed and first
empirical data regarding the difficulty of it’s subscales is presented. Finally, the influence of aca-
demic help-secking and the competence of using social resources on academic success measures
was empirically tested. In the following, the results and their implications are discussed in detail.

Study I: Differentiation of instrument’s subscales

With regard to RQ-1, we conducted item analyses and an analysis using signal detection measures
describing in-/correct responses for learning strategies. Internal consistency was below .70 for all
subscales, except organization. Low internal consistency is common among multidimensional situ-
ational judgment tests and thus retest reliability is a preferred measure (Lievens et al., 2008). Retest
reliability was estimated for study 2 and found to be about .61 for the overall score; followed by
the organization and the rehearsal subscales (see Table 6). A reason for low reliability could be a
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less sophisticated competence of first-year students, which may improve over the course of their
studies and so may the reliability of the instrument as well. One can assume the application of
learning strategies as an opportunity to gain experience and further develop this competence. But,
research found that the application of learning strategies does not necessarily increase over the
semesters (Fergus, 2022; Foerst et al., 2017).

A further aspect to discuss are the factors influencing subscales’ difficulty. Each learning strat-
egy induces characteristic (meta-)cognitive processes, nevertheless when comparing empirical
results across the instrument’s subscales, some strategies are less distinct than others. The three
subscales organization, elaboration, and rehearsal received most correct responses and thus were
least difficult for students to identify (see Table 2). This might be due to the fact that each of the
three strategies promotes rather clearly distinguishable goals, and they are appropriate in different
stages when learning new materials. For example, organization supports structuring of new mate-
rial, elaboration supports understanding of associations within the material and rehearsal supports
the retrieval of already encoded knowledge. This differentiation might explain why the correct
responses to these subscales were least difficult. Regarding RQ-1, those subscales scarcely sepa-
rate students with low from those with high ability. In contrast, the two subscales evaluation and
argumentation, were solved correctly in less than 50% of cases. Both subscales show lowest inter-
nal consistency (see Tables 3 and 6). In the following this finding is discussed from three
perspectives.

First, focusing on the content of the scenarios: Perhaps the scenarios that have the scientific
method, it’s artifacts and approaches as a subject were less understood by students as they are still
less familiar with these practices (see discussion later in Section “Outlook™).

Second, the strategies itself could be unclear: Difficulties in conditional strategy knowledge
may stem from scarce application of these strategies. Klingsieck (2018) investigated the actual
application of strategies and found a similar order of ranks: most frequently applied were organiza-
tion strategies, followed by rehearsal, elaboration, and evaluation strategies. This is similar to our
results of participants’ correct responses (see Table 2). In the light of these results it seems reason-
able that the frequency of actual application of strategies might be associated with the quality of
conditional strategy knowledge. Thus, a plausible explanation is that evaluation and argumentation
are not used frequently, hence student’s are less able to identify them in correct situations.

A third perspective focusses less on students’ performance and more on the instrument’s design:
the priorly stated difficulty of evaluation and argumentation scenarios is influenced by the diffi-
culty of their distractor responses. A closer look at the strength of the distractors revealed that
elaboration, evaluation, and argumentation are among the strongest distractors for each other and
their respective strength is roughly homogenous (see respective rows in Table 2). All three strate-
gies have in common that the intended (meta-)cognitive processes aim to integrate current materi-
als with prior knowledge. Related to the expected cognitive processes there is a kind of generality
of the elaboration option, because it aims for receiving explanations. Similarly, explanations may
also be the byproduct of evaluation and argumentation. This conceptual generality provides an
overlap with the goals and induced processes of scenarios designed for elaboration, evaluation, and
argumentation. In line with the argument that the three mentioned strategies have a conceptual
overlap is the approach by Weinstein and colleagues (2011) who divide (meta-)cognitive learning
strategies in organization, elaboration, and rehearsal strategies. Among their criterions for elabora-
tion are active cognitive processing and adding or modifying the material with the goal to increase
sense-making or ease recall (Weinstein et al., 2011). They also provide examples of complex elab-
oration strategies such as discussions and analysis with peers (Weinstein et al., 2011), which
describe the evaluation and argumentation strategies of the presented instrument in this article.
Thus, disentangling elaboration, evaluation, and argumentation in heterogenous scenarios can be
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expected challenging for developers of and respondents to such instruments. In summary, the dis-
crimination between those strategies may inherently require a higher competence and some experi-
ence with the scientific method as it is the scenarios’ subject.

Analyzing incorrect responses provides further insights into the instrument’s property to dif-
ferentiate students’ conditional strategy knowledge. The precision measure describes correct
among all selections of a strategy (see column precision in Table 5). Rehearsal and organization
strategies are among the three strategies with most correct responses (sensitivity) and at the same
time they were least selected for incorrect responses (precision, specificity). This high precision
may be explained by taking a conceptual perspective on the induced (meta-)cognitive processes:
Rehearsal and organization strategies may induce predominantly selection (and recall) processes.
This distinguishes them from the processes induced by elaboration, evaluation, and argumentation
strategies that aim more weighted at integration processes. The clear differentiation of the induced
(meta-)cognitive processes seems a reasonable explanation for the high precision among rehearsal
and organization strategies. In conclusion, first-semester students seem to have high abilities in
identifying rehearsal or organization strategies. Due to similarities in (meta-)cognitive processes of
elaboration, evaluation and argumentation strategies correct responses were difficult and not as
selective as desired. Future studies should improve their selectivity by further investigating stu-
dents’ understanding of these three response options and the goals of the scenarios for these
subscales.

Study 2: The competence’s influence on academic success

Regarding research question 2, we have examined in how far successful help-seeking leads to
increased academic success and whether the competence of using social resources may strengthen
this association (moderation effect; see Section “Results”). Contrary to our expectations, for both
examined study programs, academic help-seeking behavior was neither associated with academic
achievement nor with students’ satisfaction. Academic achievement was not predicted neither by
academic help-seeking nor by the competence of using social resources nor their interaction for
any of the subsamples (see Figure 2). Nevertheless, only for the chemistry subsample explorative
bivariate correlations between the competence and achievement were found. Next, research ques-
tions 2 was also addressed by examining students’ satisfaction as a criterion. It was found for both
study programs that academic help-seeking does not predict students’ satisfaction. Notably, for
engineering students, the competence of using social resources is associated with students’ satis-
faction. When interpreting the priorly mentioned results, the rather low internal consistency should
be considered (see Table 6), which however is not untypical for SJTs (Lievens et al., 2008).
Subscales’ scores are associated when re-measured after weeks (retest reliability) except for the
elaboration subscale for engineering and the argumentation for both subsamples. That said, most
of the correlations are below .50 and they are expected to be higher to be considered good (Lievens
et al., 2008; Neubauer and Hofer, 2022). Low reliability indicates that a further iteration of qualita-
tive and quantitative research and evidence-based improvement is recommended for the instru-
ment. Moreover, it was tested in how far the competence of using social resources is associated
with the actual application of the corresponding single learning strategies. This could not be shown
except for the organization subscale for engineering students (see Table 7). Research has shown
that there are various reasons why students do not apply the most beneficial learning strategies
despite knowing about them (e.g., lack of time; Foerst et al., 2017). When strategy application was
measured there were still multiple weeks until the exams, hence one could consider that at that time
the students had not yet started their sophisticated learning routines.
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The lack of central empirical associations implies the necessity to reflect on the hypothesized
model. In the following we discuss the operationalization of help-seeking and recommend adap-
tions to the items used. The results regarding both criterion variables academic achievement and
student’s satisfaction are discussed in summary, as there were no relationships between successful
academic help-seeking episodes and any tested academic success measure. Although we did not
find an effect of help-seeking, a meta-analysis conducted by Richardson and colleagues (2012)
estimated the influence of help-seeking strategies as »=.15, 95% CI [.08, .21]. In our study, the
estimated beta coefficients for the linear regression of help-seeking predicting academic achieve-
ment and similarly to students’ satisfaction were far smaller (see Figures 2 and 3). There is a notice-
able lack of correspondence between our empirical results and those of the meta-review, which
may be caused by differences in the measurement of academic help-seeking: Our operationaliza-
tion of successful academic help-seeking included content-related (e.g., learning domain) as well
as organizational (e.g., learning at university) help. Both components may not contribute equally
to academic achievement. Thus, future research is advised to differentiate both types of help sought
by utilizing separate items. Next, from a conceptual perspective it is evident that seeking help con-
tributes to the learning processes (and thus may improve success measures), but this association
could not be found empirically. Hence, we conclude from this result that successful help sought is
not sufficient to predict gain in academic success. For example, students asking the most questions
(and may experience the most successful episodes) may have the most problems to begin with, but
do not necessarily ascent to high performers in the cohort. Thus, we suggest that successful help-
seeking episodes require a differentiation of qualitative aspects to estimate their contribution to
student’s understanding relevant for academic success. Differentiating instrumental and executive
help-seeking may be advantageous as both behaviors may have opposite effects on academic
achievement (Algharaibeh, 2020). Additionally, surveying intentions and perceptions of help-seek-
ing behavior may provide further indicators for qualitative differences in individual help-seeking
behavior (Huet and colleagues, 2013; Karabenick, 2003). A qualitative differentiation of help-
seeking behavior and considering intentions and perceptions toward help-seeking may improve the
prediction of academic success measures.

In the following, a light is shed on the possible origin of the competence and possible reasons
why it lead to the empirical results. For engineering students, a positive association between the
competence of using social resources and students’ satisfaction was found, but without involvement
of help-seeking behavior (see Section “Moderation model predicting students’ satisfaction™). The
competence was expected to affect help-seeking episodes, instead it is directly associated with sat-
isfaction. This may be due to the fact that satisfaction was measured comprising various subscales,
amongst them coping with study-related strain. It can be expected that a higher conditional strategy
knowledge for the individual application of learning strategies may overlap with the competence
applying them with a peer. From this perspective, individual and social learning strategies may con-
tribute to the ability of coping with study-related strain. In exploratory analyses bivariate associa-
tions of the competence with all subscales of students’ satisfaction were revealed for engineering
students; for chemistry students the competence was not associated with students’ satisfaction (see
Table 8). These mixed findings imply that further systematic investigation is needed. It seems plau-
sible for engineering subsample that the competency could generalize to students’ satisfaction as the
other subscales study conditions and contents of the study program are also associated with the
competence (see Table 8). In conclusion, more research is necessary to empirically examine the
instrument’s interrelatedness with conceptually underlying constructs (e.g., students’ satisfaction).
Feraco and colleagues (2022) modeled expected influences of soft skills (adaptability, curiosity,
initiative, leadership, perseverance, and social awareness) on the outcomes achievement or life sat-
isfaction mediated via experienced emotions at school and self-regulated learning. Interestingly soft
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skills promote self-regulated learning and this behavior improves academic achievement. When
taking emotional constructs into account soft skills promote positive emotions these positively
influence self-regulated learning and this behavior improves life satisfaction and motivation. These
findings illustrate a general competency such as soft skills can improve behaviors such as self-reg-
ulated learning as well as improving outcomes (i.e., achievement and satisfaction) mediated by posi-
tive emotions. Similarly, the competence to make use of peers may be interrelated with further, more
general constructs that explain it’s direct association with students’ satisfaction.

The competence of using social resources was assessed as conditional strategy knowledge in
typical but hypothetical scenarios. The construct has no behavioral component; hence it remains
unclear in how far the competence of using social resources is applied during actual help-seeking
episodes. There are plausible reasons to stick to simpler approaches when seeking help: Students
may assess the required mental effort for social learning strategies as too high and as a consequence
make insufficient use of them. Reducing the effort within the learning process (e.g., seeking less
elaborated help) may depend on motivational factors such as the subjective value for understand-
ing specific content. Similarly, Kirk-Johnson and colleagues (2019) have found that students who
apply a learning strategy that is perceived as more effortful, namely retrieval practice (self-testing
after units) compared to restudying (relearning materials), interpret their higher mental load as less
effective for learning and are less likely to decide on the more effortful strategy later on. Similarly,
Foerst and colleagues (2017) report that when asked for reasons why individual learning strategies
were not applied, students cite a lack of time, insufficient perceived benefit, or effortful use
(amongst others). Additionally, students reported to adapt their individual strategy use to various
factors such as interest, previous knowledge, or assessment formats (Garcia-Pérez et al., 2021).
One reason why competence did not translate into success may have been a production deficit
when strategies were available, leveling out potential differences in effectiveness of help-seeking.
Hence, to point out the potential of social learning strategies, future studies should assess in how
far learning strategies were applied successfully during actual help-seeking episodes.

Outlook

The article presented and discussed the Situational Judgment Instrument’s capabilities to measure
conditional strategy knowledge. Beyond that, the instrument allows students to respond in how far
they expect to successfully produce a particular learning strategy, thus it is capable to assess indica-
tors of deficiencies in (un-)prompted production such as mediation deficiency, production defi-
ciency, and utilization deficiency (see Supplemental Appendix B; Flavell, 1970; Miller, 1994;
Winne, 1996).

For the future development of the instrument further empirical data on students’ understanding
of the scenarios as well as students’ familiarity with application of the outlined strategies is neces-
sary. The appropriateness of strategies varies by several factors such as the type of learning materi-
als, students’ characteristics, and the criterion task which assesses students’ performance (Dunlosky
et al., 2013). Thus, further empirical research on the type of materials and the situations in which
students experience most content-related problems is of interest. An extensive overview of learn-
ing situations and appropriate learning strategies were reported in Dresel and colleagues (2015).
Examples of scenarios that lead us to the conclusion that there are difficulties in understanding a
few of them, are those scenarios that involve materials such as scientific experiment setups and
journal articles. Difficulties are represented in low correctness of evaluation and argumentation
strategies. First-semester students may have a varying amount of experience with these scenarios
as they have had not dealt with such aspects of the scientific process yet. For instance, engineering
students frequently report studying with old exams, reading course materials, solving practice
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problems, and summarizing information (Cervin-Ellqvist et al., 2021). It is likely that students bet-
ter understand those familiar scenarios. That is why it is arguable in how far scientific-related
scenarios fit in the learning situations of first-year students. From this perspective adapting the
scenarios to better represent these routines may improve the fit for first-semester students’, this
consequently may improve students’ understanding of the scenarios and thus improve external
validity of the Situational Judgment Instrument. Next, familiarity with learning strategies is an
important aspect answering the scenarios. Sinapuelas and Stacy (2015) interviewed first-year sci-
ence and engineering students and classified four levels of learning approaches. For instance, level
1: gathering facts is similar to organization strategies and level 4: applying ideas (why is this true?)
is similar to investigation strategies (Sinapuelas and Stacy, 2015). Higher levels of learning
approaches increases performance in exams, but nevertheless most students applied lower levels of
learning approaches (Sinapuelas and Stacy, 2015). In sum, future research is advised to measure
the familiarity with strategies for example based on their application.

The identification of outliers and distracted low-scorers is difficult. Very low competence scores
may be as expected due to lower expression of the competence, but on the other hand may be due
to a lack of attention during the test administration. For example, low scores can be considered the
mean value minus two times the standard deviation. Thus, in the chemistry subsample there were
three but in engineering subsample there were 18 participants with a Situational Judgment
Instrument competence score (measure point 1) of five or less. Future studies with larger samples
and observed test administration may provide further evidence for adequate threshold values.
Moreover, yes or no questions whether the answers were provided diligently or attention check
items may help to further improve the quality of acquired data.

Beyond the presented data from first-semester students, a longitudinal description of the com-
petence’s progression across semesters might be worthwhile. Coertjens and colleagues (2013)
found an increased use of critical processing and analyzing strategies (amongst others) during the
transition from school to higher education. In line with these findings, we suggest that over the
course of studies, students are confronted with more integrative tasks that require them to rely on
their prior knowledge. The requirement for and successful application of these techniques are
expected to develop the competency to apply these techniques strategically. Future studies should
survey cohorts of more advanced students about their competence using social resources and com-
pare test scores as well as subscales characteristics. The instrument presented may inspire research-
ers to further investigate contributing factors to successful help-seeking episodes and may enable
practitioners to provide interventions on learning strategies more selectively.
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to determine requirements for the design of digital services that support asking for
and receiving help. The article presents students’ perspectives on the knowledge-
related obstacles that cause them to seek help through computer-mediated
communication via mobile devices. Moreover, it presents respondents’ perceived
inhibitions about asking peers for help. Finally, the perceived technical drawbacks of
popular services are outlined. Data acquired from N = 59 semi-structured interviews
were analyzed using qualitative content analysis. The students reported that they
experience knowledge-related obstacles while working on assignments and that
they avoid HS when they are worried about social humiliation. They also reported
that a messenger service was used most frequently for HS. The results are valuable
for designers and practitioners in the field of computer-mediated academic HS.

Keywords: Academic help-seeking, Peer learning, Mobile learning, Higher education

Introduction

Undergraduate students are confronted with a vast amount of complex materials in various
subjects, which imposes different requirements on them than those at school: Students are
expected to manage their own learning processes responsibly and to make appropriate use
of learning strategies to successfully integrate new information and understand concepts,
which is known as self-regulated learning (SRL; Foerst et al., 2017; Zimmerman &
Martinez-Pons, 1986). During this process, knowledge-related problems that exceed
learners’ competencies are inevitable. In these cases, learners may consult external sources
of help to seek further information or explanations from other students (Nelson-Le Gall,
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1985). Research on academic help-seeking (HS) describes and predicts the behavior of
students who deal with academic problems by asking a personal source for help (e.g., peer-
students; Nelson-Le Gall, 1981). Academic HS is recognized as a functional social learning
strategy that is linked to study success, but it demands social competencies and cognitive
capabilities (Newman, 2002; Richardson et al., 2012). Nevertheless, the fear of negative
consequences (e.g., the contempt of peers or the perceived threat to self-esteem) may lead
students to avoid seeking help when it is needed, which can impair learning (Ryan &
Pintrich, 1997). In contrast to face-to-face communication, computer-mediated
communication (CMC) may reduce perceived social costs. Currently, communication is
often mediated by computers in the form of mobile devices. These ubiquitous tools
(Vorderer et al., 2016) enable various modes of distance communication with regard to
synchronicity (real-time or asynchronous), representational complexity (text messages,
photos or videos), and multiplicity (a single addressee or a group of addressees). These
features make mobile devices an interesting platform for seeking academic help. However,
to our knowledge, little is currently known about how students make voluntary use of
popular available services in an academic context. Qayyum (2018) reports that students
seek help via phone call, text message or Facebook. Nevertheless, existing services are
usually designed to facilitate everyday communication, but often lack features supporting
specific tasks (e.g., discussions of a problem or making appointments). The research
interest in computer-mediated HS is three-fold: (1) the task or learning situation that
induces a knowledge-related problem, (2) learners’ inhibiting beliefs regarding HS, and
(3) the service’s options for encoding and transferring different modalities of information.
These questions are useful in gaining a better understanding of students’ perspective on HS
with mobile devices. This understanding is relevant for practitioners as well as researchers,
who prepare supporting services for mobile devices. The resulting overview of popular
services and the most frequently used features provides relevant insight into the
development of applications supporting HS. We planned semi-structured interviews to gain

insight into student’s use of communication services for academic HS.

Seeking academic help via computer-mediated services

From the perspective of SRL, learners are responsible for their own learning process
(Newman, 1994). Academic HS is a functional social learning strategy for solving
knowledge-related problems. Seeking academic help involves a learner (helpee) who lacks
information or needs an explanation and approaches a source of help (helper) to receive it
(Knapp & Karabenick, 1988; Makara & Karabenick, 2013; Nelson-Le Gall, 1985). The
procedure of seeking help has been described as being divided into stages, each of which
comprises various decisions. These stages are not necessarily executed sequentially but can

include loops and shortcuts (Nelson-Le Gall, 1985). The research questions in this article
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correspond with the stages of the HS process (see Table 1). Thus, first the process is
presented and followed by the explication of the research questions. Makara and
Karabenick (2013) describe the procedure as follows: After (1) identifying the problem,
learners may realize that it exceeds their cognitive capabilities, they subsequently infer that
(2) help is needed and thus (3) decide to seek help from an as yet undefined source. In the
next stage, helpees (4) establish a goal about the anticipated type of help sought, which
could mean asking for the necessary information to solve the problem on their own or
merely asking peers to provide them with a solution. In the next stage, the helpee decides
on a (5) source of help that may provide the needed information or solutions in stage (6).
Each stage comprises decisions that may be enriched by certain features of computer-
mediated services. For example if one feels inhibited to decide to seek help, computer-
mediated communication (CMC) could lower this inhibition (Kitsantas & Chow, 2007).
Communicating with a helper via technology on the other hand comes along with the effort
to find a proper representation of a problem. In aiming to support students’ insights
regarding the learning situation, their beliefs about seeking help and their use of
communication services are of interest. Data regarding the following research questions
should contribute to clarify core requirements for digital services that aim to encourage
academic HS (see Table 1).

The first question of interest is, which knowledge-related obstacles make students realize
that they have a problem and consecutively decide to seek computer-mediated help (and
send a request) (stages 1-2). Second, the literature on HS provides evidence that the
perception of threatened self-worth (perceived threat) by being perceived as incompetent
is a major reason for HS avoidance (Ryan & Pintrich, 1997). There is evidence that when
communication is mediated between students these perceived threats seem to be lowered
(Kitsantas & Chow, 2007). In the light of these results, the present study explores the

reasons that inhibit students from seeking help from peers in digital social media (e.g.,

Table 1 Makara and Karabenick’s (2013) phases of help-seeking and derived research questions

Phases of HS process Research questions (RQ)
(1—2) Identifying the RQ-1: Which types of knowledge-related obstacles do students try
problem & determine to overcome through computer-mediated academic help-seeking?

help is needed

(3 —4) Deciding to seek RQ-2: Which factors make students feel inhibited asking for help?
help & which goal to
pursue

(5 —6) Identifying source RQ-3: (a) Which services are used by students for computer-

of help & soliciting help mediated academic help-seeking? (b) How are messages
characterized with regard to representational format and number
of addressees?
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perceived distance of agents or number of addressees [stages 3—4]). The insights provided
may help to design services that lower such inhibitions. Third, gathered data about the most
popular communication services and the characteristics of the messages’ representation
provides insight into digital communication about problems and explanations (stage 6).
Evidence of how help is sought digitally may facilitate the identification of relevant
features to support students during academic HS. Additionally, future interventions may
benefit from reported technical issues with existing services that can be addressed. In
conclusion, interlinking concepts and evidence of face-to-face academic HS and CMC may
lead to valuable insights to define requirements for digital HS tools. Below, the three
central stages of the HS process are described in more detail to derive the research

questions (see Table 1).

Identify the problem and determine that help is needed

During the first stage of the process learners recognize a knowledge-related problem that
exceeds their knowledge and makes information from an external source necessary
(Nelson-Le Gall, 1985). This realization is pivotal to initiate a new HS episode. With the
goal to improve computer-mediated HS it is crucial to understand common obstacles to
students that result in knowledge-related problems. Moreover, their expectation of what
kind of information an answer should provide is relevant for the design of a supporting
application. This leads to the first research question, which focuses on what content-related
problems students try to solve by seeking computer-mediated academic help (see RQ-1 in
Table 1). Additionally, the learners’ intent of the subsequent request (e.g., solving a
problem or making an appointment) may lead to relevant requirements. Gaining insight
into the initial problem and the goals during CMC HS is valuable for the design of
supporting applications, especially when planning services or interventions that need to fit

well into students’ learning situation.

Peers as a source of help

Continuing in the HS process, after realizing that help is needed, helpees have to choose
an adequate personal (e.g., peer students) or impersonal (e.g., search engines) source of
help (Makara & Karabenick, 2013). Both categories of sources differ firstly with regard to
interactivity during problem solving and secondly with regard to their (negative) potential
that helpees could try to avoid seeking help from them. Puustinen and Ruet (2009)
differentiate sources of help on a continuum of helpers’ capability to adapt to helpees’
needs. At the least adaptable end they designate impersonal (technical) sources of help,
such as search-engines that supply documents or digital artifacts. They designate personal
sources, such as human experts, as the most adaptable sources. Those are able to verify

their understanding of the problem interactively and are able to adapt their explanations to
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the needs of the helpee (audience design; see Clark & Murphy, 1982). Research has shown
that students make use of both types of sources (Giblin & Stefaniak, 2021): Non-human,
online sources of help are used by students because they are easily accessible and
convenient to use. Whereas the utilization of help from a peer comes along with the
expectation to provide help in the future (Giblin & Stefaniak, 2021). Nonetheless, HS with
a person is a social activity that can evoke discomfort in helpees for mainly two reasons,
which may cause them to avoid HS behavior. First, research has found that HS avoidance
can be predicted by perceived threat from peers or teachers, which is the social dimension
of avoidance (Ryan & Pintrich, 1997). Second, the necessity to seek help from others can
threaten helpees’ self-esteem resulting in HS avoidance (Ryan & Pintrich, 1997). In both
cases, learners are unable to regulate their learning progress and avoid seeking help when
they need it. These threats have been researched in face-to-face settings and may be
prevalent in CMC as well. For example, Reeves and Sperling (2015) found that perceived
threat to seek help from instructors (formal sources) is negatively associated with the
intention to seek help via face-to-face communication. Interestingly the results for digital
communication channels were not systematically associated with threat. Nevertheless, HS
avoidance tendency is a continuum and depends on further variables such as self-efficacy,
thus a moderate expression alone does not necessarily lead students to prevent HS (White
& Bembenutty, 2013). Expectedly the reasons for avoidance may have a different emphasis
in CMC, thus they need to be assessed and characterized.

Peer students are roughly homogenous regarding knowledge and their goals, thus they
are a special type of personal source: They might deal with similar knowledge-related
obstacles because they are comparable with regard to their prior knowledge and provided
learning materials (Webb et al., 2002). Thus, peers are a valuable source of help for
students. Peers being more approachable might be one reason, why they are preferred over
institutional staff when seeking help (Knapp & Karabenick, 1988). However, on the other
hand asking peers for help in their free time might induce a higher perceived threat of
feeling embarrassed, compared to asking formal sources who get paid to answer such
requests. This leads to the second research question, which is about students’ beliefs that
prevent them from seeking help from peers (see RQ-2in Table 1). An increased
understanding of the inhibiting factors may be relevant for designers and practitioners to

consider students’ inhibitions and address them when planning interventions.

Seeking computer-mediated help from peers

Seeking help involves a decision on how to communicate a knowledge-related problem to
an agent. A communication service shapes the communication during a HS episode,
because it constrains the characteristics of the transferred messages. Among these

characteristics are (1) time-dependency (synchronicity), (2) used encoding of information
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(representation) and (3) number of addressees of a message (multiplicity). First, when
considering synchronicity, peers can decide to communicate via video call, which requires
them to be present in front of a mobile device at the same time (synchronously). In addition
to that, CMC enables learners to communicate time-independent (asynchronously) and
even bridge geographical distances (Walther & Burgoon, 1992). While the possibility of
answering with a delay leads to greater flexibility, the loss of dialogue-structuring
nonverbal behaviors can make successful understanding more challenging (e.g., deictic
gestures, turn-taking; see cues-filtered-out in Walther, 2011). Second, when considering
the representation of the problem, CMC requires the encoding of information into the
symbol system of the targeted channel. For example, writing text messages on a
smartphone instead of calling someone requires the effort of using a screen keyboard
instead of verbalizing into a microphone. Hence, when one wants to take advantage of
CMC there is likely an increased effort to represent the problem compared to co-present
face-to-face communication. Third, when considering multiplicity, information and
communication technology facilitates one-to-many communication: one sender is able to
communicate with multiple receivers at once (Mesch et al., 2012). Sending a HS request
to whole groups instead of arranging a face-to-face meeting with a single individual is
expected to decrease the idle time until an answer is provided but comes at a higher cost in
terms of formulating a message. In sum, technology enables time- and location independent
communication between individuals or groups but requires the encoding of messages,
which causes a loss of information compared to face-to-face communication. This makes
establishing a correct mutual understanding (grounding) more demanding in CMC
compared to face-to-face communication (Clark & Brennan, 1991). Thus, CMC seems to
be prone to misunderstandings (Edwards et al., 2017) and this might apply for computer-
mediated academic HS as well.

Makara and Karabenick (2013) hypothesized two major goals for helpees seeking
information, namely (1) sufficient help to overcome the problem and (2) receiving the
necessary help as soon as possible. Additionally, investing the least effort possible into
communication (Clark & Brennan, 1991) can be assumed as a further goal when seeking
computer-mediated help. From this perspective, spreading questions among groups of
helpers (using services that enable high multiplicity) seems to be a promising strategy that
is likely to result in timely responses. However, the value of this strategy may decrease
with the complexity of the problem that needs to be encoded. It is assumed that the
complexity of the problem’s description increases the effort to formulate an explanation
for a solution. Thus, requests for help that lack a specific addressee, for example within
groups, could fail as the members of the group might rein their invested effort to encode
explanations to others. Due to the communication overhead in CMC and to prevent a lack

of specificity, students may adapt their effort to communicate. For example by arranging
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face-to-face appointments digitally and discuss the problem in face-to-face meetings
(Giblin & Stefaniak, 2021). Despite the information loss after encoding a question, the
promise of timely help with a relatively small investment of time might make it an
attractive communication method, especially for problems that are unspecific, needing less
complex descriptions (Broadbent & Lodge, 2021).

The students’ choice of a communication channel is not only affected by the properties
of the service, but also by individuals’ and peers’ preferences (Fulk et al., 1990). Students
commonly use smartphones multiple times a day (Mesch et al., 2012), partially to
communicate with peers via mobile services. There is an increasing number of services due
to the availability of broadband cellular network technology and the widespread adoption
of smartphones (Xu et al., 2011). Various services are available for students to
communicate with their peers, although they differ in their purpose (e.g., chatting, learning,
or sharing text messages and photos) and the number of addressees a single message can
reach (e.g., one-to-one, one-to-many). Mobile instant messenger services are commonly
used for personal communication and hence are expected to be used in an academic context
as well. They allow users to send messages to individuals or groups of contacts as textual,
pictorial, acoustic, or audio-visual representations. Addressees are notified immediately
when a message is received. As these services were not designed specifically for HS,
identifying potential improvements to such services would be valuable when designing
interventions to support HS behavior on smartphones. In conclusion, the third research
question aims to reveal three characteristics of computer-mediated HS episodes: first, the
mobile services students use, second the representational characteristics of the exchanged
messages and third, the number of addressees of new requests (see RQ-3 in Table 1).
Knowing about these characteristics is beneficial for the conceptualization of new services
that should support academic HS. Above all, the goal of the presented study is to provide
evidence-based orientation for researchers and designers who plan or implement computer-

mediated academic HS studies or services.

Method

The presented study focuses on the critical stages of the HS process when CMC was
utilized: We aim to better understand (1) the problems and situations inducing HS episodes,
(2) the inhibiting beliefs of learners and (3) the most reported options to encode and
transfer information relevant to the problem. We conducted semi-structured interviews in
order to gain insights into students’ HS behavior with digital services. The interview
explored a situation in which the interviewee reported to utilize computer-mediated HS.
Based on the transcribed interviews categories associated with the research questions were
acquired (see Table 1). Students preferably early in their academic career were interviewed

in the summer term 2019. The sample consists of 59 participants, of which 80% were in
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their second semester and further 9% were in their fourth semester at a German university
(M =2.36; SD=0.89). Overall 90% of the participants were recruited among a study
program related to media informatics and psychology and received adequate non-monetary
compensation. Of the sample, 76% were female participants with the mean age of 20.96
(SD =2.12; 18 — 30 years). All participants provided written informed consent before they
were interviewed. The interview guideline (see Appendix) was designed to gather
information about (1) typical knowledge-related problems when seeking computer-
mediated help, (2) factors related to CMC that inhibit students’ HS behavior, and (3) the
perceived benefits and drawbacks of the service students actually use to seek computer-
mediated help. The interview guideline was designed to make the participant reflect on a
situation in which computer-mediated help was sought. Hence, the use of a digital service
mediating the communication was the context of all interviews. With regard to the research
questions (see Table 1) the following questions from the guideline were asked: Guideline
question (2.a) Please describe which “problem” you wanted to solve with the support?
refers to the problem that is going to be solved (compare RQ-1). Then, guideline question
(3.¢) Do you find it more comfortable to ask via this channel, compared to other channels?
refers to the inhibitions of asking for help (compare RQ-2). Then, guideline question
(3) Why do you think is {channel} especially appropriate to seek knowledge-related
support from peer students? refers to the features of the used service (compare RQ-3). The
guideline was designed to elicit detailed information about a particular situation which the
participants remembered. Furthermore, the guideline and the training of the interviewers
guided them to ask interviewees to elaborate on particularly relevant aspects. The
procedure was as follows: first, participants provided informed consent, then the interview
was conducted, the participants filled in a closing demographics questionnaire and finally,
participants received their compensation.

The interviewers received interviewer training to familiarize them with the guidelines.
They acquired, transcribed, and analyzed the qualitative data. Qualitative content analysis
was used by applying either inductive category formation (ICF) or deductive category
assignment (DCA; see Mayring, 2014 for an overview, 2015). ICF describes a systematical
and reproduceable process to extract categories from qualitative data based on rules to
extract categories. For each research question a selection criterion (i.e., a definition of
accepted types of statements) and the level of abstraction for accepted statements provide
the framework for coding the categories (see Table 2 for an example). After the initial
definition, the coding started with one-fourth of the interviews. Subsequently, selection
criteria and levels of abstraction were discussed and revised, materials were recoded and a
final coding cycle including all the material was executed. For DCA, the categories were
defined by the group of coders, as the answers to the related questions could be anticipated

(e.g., the representational formats of messages). Finally, categories were assigned to text
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Table 2 Exemplary definition for the procedure of inductive category formation (ICF; definitions are
shortened)

ICF procedure Exemplary definition

Question guiding Which [knowledge-related] obstacles (...) cause students to seek help
category formation: from peers?

Selection criterion: Problem of understanding or lack of information that hinder students

attaining their learning goals; emotional-motivational obstacles are not
taken into account

Level of abstraction: Explicit description of obstacles, independent of study program

passages, and the frequencies of each category were counted. Categories were counted at
most once per document, as the frequency within an interview was less relevant compared

to the ratio of mentions across all interviews.

Results

Overall, N = 59 interviews were processed and the percentual fractions of interviews in
which a category had been found at least once are reported. The results represent the
counting of binary indicators of whether a certain category occurred within an interview.
The interview guidelines were designed with the goal of elaborating on a typical HS
situation but not describing a broad spectrum of situations. Therefore, differences between
frequencies of categories represent differences between most typical situations reported by
participants but not systematic differences of usage frequencies.

RQ-1 is answered based on category extraction based on the question: “Which
knowledge-related obstacles during the learning process drive students to seek help from
other students?” (see Table 3). The answer given by most students was that knowledge-
related obstacles occur while working on an assignment (45.76%). Furthermore, students
were asked about their purpose in requesting help and answered most frequently that they
expected to receive content-related hints (38.98%) or were interested in mutual

communication to solve the problem (35.59%; see Table 4).

Table 3 Interviews including the categories (1) knowledge-related obstacles (RQ-1)

Which knowledge-related obstacles during the learning process drive students to seek help from
other students? [ICF]

Obstacles while working on an assignment 45.76%
Incomplete information based on the learning material used 38.98%
Insufficient prior knowledge 25.42%
Insecurity about one’s own solution 13.56%

Other 11.86%
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Table 4 Interviews including the categories (2) helpee’s purpose (RQ-1)

Which purposes do helpees have when using the service? [ICF]

Requesting content-related hints (self-formulated information) 38.98%
Communicating...with the goal of solving the problem 35.59%
Making an appointment...with the goal of solving the problem 20.34%
Comparing one’s own solution 13.56%
Asking for learning materials 10.17%

Table 5 Interviews including categories of students’ perceived inhibitions to seek help (RQ-2)

Which inhibitions do students report preventing them from seeking knowledge-related help in

social media? [ICF]

Worry about social humiliation by peer students 32.20%
Asking a question being annoying to others 27.12%
Low degree of familiarity with source 20.34%
Unreliability of answer due to anonymity of the source 15.25%
Worry about a confusing explanation 13.56%
Worry about humiliation by institutional persons 11.86%

Table 6 Interviews including categories (1) used services, (2) representational formats, (3) number
of addressees and (4) technical difficulties (RQ-3)

Questions guiding category formation

(1) Which services (on technical devices) are used for the communication of help-seeking?
(2) Which features are used to transmit a message in a certain representation format within a given

service?

(3) Who is contacted for help-seeking (specific individual vs. groups)?
(4) Which technical difficulties with the used service were reported?

Services to mediate HS episodes (1)
[Inductive category formation (ICF)]

Used representational formats (2)
[Deductive category assignment (DCA)]

WhatsApp* (mobile instant messenger) 86.44% |Acoustic 71.19%
StudyDrive (document exchange) 25.42% [Textual 69.49%
Moodle (learning management) 22.03% |Visual 52.54%
Bulletin boards (discussion forums) 13.56% |Audio-visual 15.25%
Facebook (social networking site) 11.86%
Other 10.17%
Individual or multiple addressees (3) [DCA] Technical difficulties (4) [ICF]
Single helper 74.58% |Effort of phrasing a problem 32.20%
Group(s) of helpers 71.19% [Delay during communication 22.03%
Lack of usability 18.64%
Lack of clarity of depicted contents 16.95%
Missing selection of addressees 15.25%

Other 8.47%

* WhatsApp was one of the most commonly used messenger services in Germany.
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RQ-2 addresses factors that inhibit students to seek help from peers (see Table 5). The
answers that were provided most frequently are the worry about social humiliation from
peer students (32.20%), the worry about annoying others with their questions (27.12%),
and the low degree of familiarity with a source (20.34%).

RQ-3 focuses on the services students use to seek computer-mediated academic help (see
Table 6). Students were asked which services and which representational formats they
utilize to communicate knowledge-related problems (see Table 6, middle left). The
WhatsApp messenger service (86.44%) was the most frequent answer, far surpassing the
university’s official Moodle learning management system (22.03%). Concerning the
representational format, students reported most often using acoustic (71.19%), textual
(69.49%), and visual representations (52.54%; see Table 6, middle right). The most
frequently reported difficulty during use was the effort to phrase a problem (32.20%; see
Table 6, bottom right). Students reported asking single helpers (74.58%) and asking groups
of helpers (71.19%) with similar frequency (see Table 6, bottom left).

Discussion and conclusion

This article presents an interview study among students (N = 59) who were asked about
their experience with computer-mediated academic HS behavior. The questions in the
semi-structured interview-guidelines targeted three major topics: (1) the circumstances in
which content-related problems occur, (2) the reasons for avoiding computer-mediated HS
behavior, and (3) the services students use to seek computer-mediated help. The conducted
interviews were limited to elaborate on a single HS episode instead of asking for a review
of individuals’ past episodes. In the following the most frequent categories from the
interviews are summarized: Students reported that knowledge-related obstacles occur
during the work on assignments (RQ-1). Moreover, incomplete information from learning
materials or a lack prior knowledge were reported reasons for obstacles. Episodes were
initiated to seek content-related hints in form of self-formulated information from helpers
(RQ-1). Next, students reported to be inhibited because they worry about humiliation from
peer students, avoid annoying others or missing familiarity with the helper (RQ-2). Popular
characteristics of services for computer-mediated HS were gathered to collect data for
RQ-3. Students reported using mobile instant messenger for communication during an HS
episode. They predominantly reported about sending acoustic or textual messages. Most
frequent reported technical difficulties were the effort of phrasing a problem or delay
during communication. In the following, the central findings are discussed in detail and
presented with suggestions on how to use them to improve computer-mediated academic
HS (see Table 7).
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Table 7 Summary of the interviews’ main findings and first ideas how to approach them

Finding Approach

RQ-1: Knowledge-related obstacles occur - Regular offering of mock exams
during work on assignments or when - Relating questions to assignments via QR
lacking prior knowledge codes

RQ-2: Help-seeking is avoided due to fear of - Asking question with anonymous profiles,
social humiliation but with a university’s email address

RQ-2: Lack of information about peers’ - Provision of group awareness information
availability and unknown credibility about peers’ availability and knowledge

(Schlusche et al., 2019)

RQ-3: Mobile instant messenger services were - Consider the preference for instant
predominantly reported to mediate messenger services when planning
help-seeking episodes computer-mediated help-seeking support

RQ-3: Textual or acoustic representations are - Integrated textual and (annotated) visual
used for describing a problem [probably descriptions of a problem may facilitate
depicted separately] helper’s understanding

With regard to RQ-1, the interviews shed light on situations in which students experience
problems during learning, which may, in turn, lead to a computer-mediated HS episode
(see Table 3). Students reported seeking help digitally after being confronted with
knowledge-related obstacles while working on assignments. This kind of task is intended
to test knowledge, it induces cognitive processes involving recall and integration of
information (Dunlosky et al., 2013). Further reported causes for seeking help included
incomplete information on materials and insufficient prior knowledge (see Table 3). In
conclusion, there are indicators that knowledge-related problems may arise when necessary
information is not accessible. Thus, encouraging students to seek help might be most
effective after such situations (e.g., weekly assignments or mock exams). A practical
implication of this finding is that access to sources of help is most relevant when students
work on assignments and identify gaps in their knowledge. Moreover, new digital services
that target to support HS could interlink information about assignments and questions,
provide structure by collecting own questions as well as recommend questions from peers
about the respective assignments. Moreover, attaching a digital reference of the real-world
assignment or artifact (e.g., a QR code) may be useful keeping the problem descriptions
associated with these artifacts. Next, students reported that their requests as well as the
communication about the problem take place within the digital service. Therefore, future
services should enable learners to comfortably communicate their problem/understanding
referring to a given task and describing their tentative approach to solve the problem.

With regard to RQ-2, students reported their reasons to avoid seeking computer-mediated
help (see Table 5) as either the fear of social humiliation or worry about negative reactions
due to missing information about the helper (e.g., annoying helpers that are not available

for request, because of lacking this information). First, helpees’ concern that helpers may
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humiliate them should be taken seriously when planning a HS intervention. Allowing
pseudonymous profiles on discussion platforms is one way to counter this concern. When
incognito, alleged low competence can hardly be associated with helpees’ real-life identity;
thus, asking questions might be perceived as less embarrassing. However, anonymity in
groups on the other hand can foster undesirable behavior, such as mocking (Spears et al.,
2011). This could be avoided by linking the profiles with students’ institutional email-
addresses, ensuring identifiability in case of misuse. Second, students reported two further
inhibitions regarding the lack of peer information, namely: the lacking information about
helpers’ availability for helping and the unknown credibility of their answers due to their
pseudonymity. Similarly, Makara and Karabenick (2013) have hypothesized that the
availability and perceived quality (among other factors) of a source may influence the
likelihood of selecting it. A way to improve the helpees’ situation can be the provision of
group awareness information: Group awareness (GA) research in the field of computer-
supported collaborative learning focuses on providing GA information to members of
groups with the goal to improve groups’ coordination in collaborative learning tasks
(Janssen & Bodemer, 2013). Research has shown that GA is associated with academic HS
behavior (Schlusche et al., 2021). GA tools may visualize such information about the
availability and knowledge of all group members to all members within the group. In terms
of HS, these tools can be used to provide helpees with information about potential helpers.
For example, Schlusche et al. (2019) enriched a list of course participants by visualizing
information regarding helpers’ availability to provide help in a timely manner, as well as
indicating helpers’ competence on a certain lecture topic. The provided GA information
may eliminate the burden of considering whether a helper is available (and proficient),
reducing helpees’ worry about annoying others and encouraging them to seek help.
However, while the GA information are expected to support the selection of helpers, the
results indicate that learners rarely use the service provided by the institution (i.e., Moodle
learning management system) to seek help (Schlusche et al., 2019). This leads to the
question of which services are most commonly used instead.

With regard to RQ-3, students were asked which services on a smartphone they use
during a typical computer-mediated HS episode. Most of them answered that they had
chosen the messenger service WhatsApp (WA) to communicate with peers about
knowledge-related obstacles (see Table 6). Similarly, Sindermann et al. (2021) provide
recent evidence that most people in Germany make use of WA messenger for private
communication and similarly, Alamri (2019) found that undergraduate students in Saudi
Arabia prefer WA for academic learning-related communication. Similarly, Broadbent and
Lodge (2021) provided students with a synchronous live chat at scheduled times to contact
course staff. We found that a messenger application is most popular, thus the literature’s

results and ours are in line insofar that participants value (timely) support via computer-
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mediated messaging. Both results are in line with hypothesized expectancy component
from Makara and Karabenick (2013) emphasizing prompt responses. Moreover, our
finding shows that students make primarily use of messenger services to contact peers and
advises future research on computer-mediated academic HS to consider popular messenger
services to increase acceptance and usage among students. Furthermore, students reported
that they use acoustic, textual, and visual representational formats with similar frequency
to seek help. Hence, no clear preference for a specific representation was identified. Instead,
it appears that solving questions during CMC involves various representations.
Nevertheless, future researchers are advised to quantitatively measure the number of
messages considering different classes of representations. These may enable the
identification of associations between representational formats and different properties of
problems. As WA is the preferred communication service, it is assumed that private and
study-related communication are handled within the same service. Future studies should
examine in how far this overlap in communication content might have negative
consequences, such as the increased effort to separate a high number of educational and
private messages.

Based on these findings, implications for the design of services supporting computer-
mediated academic HS can be derived regarding the (1) combined depiction of different
representations, and the (2) stepwise sequence of creating these representations. First, the
combined depiction of various representations of the same problem (e.g., textual and visual)
may enable helpers to verify their understanding before replying. Second, enabling the user
to create representations in a clear sequence, for example, starting to formulate a textual
question and then providing supplemental annotated visual representations, may encourage
posing targeted questions. Corresponding support for the gradual active integration of
representations could already lead to improved elaboration and social grounding processes
in individual and collaborative multimedia learning (Bodemer, 2011; Bodemer et al., 2004).
Thus, it may be worthwhile to integrate findings from the research fields of CMC and
collaborative multimedia learning when investigating computer-mediated academic HS.
Further research is needed to understand how elaborated textual questions can be
supplemented through pictorial (or acoustic) representations to support communication
during HS effectively.

Our research followed a qualitative approach and revealed students’ perspectives on how
they use (or avoid) computer-mediated HS. These insights provide useful guidance for
developing prototypes of digital services for that purpose. Beyond that, future research
studies may follow a quantitative approach by examining relative differences in actual
computer-mediated HS behavior. This enables comparisons between the frequency of
utilization of various services. Moreover, hypothesized associations between discussed

concepts e.g., the purpose of help requests, and their representational format may be
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worthwhile to investigate, as this could lead to the development of new features.
Psychological research can contribute perspectives on how HS avoidance can be reduced
through specific design of features in the application, such as the representation of helpees
or the number of requests that are forwarded to addressees.

As with all research, there were limitations to this study. The interviews were conducted
and coded by various interviewers. Although, they all received intensive training and used
the same interview-guidelines, it is possible that the interviewees were affected by
interviewer effects. Additionally, the interviews were situation-specific and elaborated on
participants’ perceptions within that situation. Hence, participants’ answers are likely to
represent computer-mediated situations that were easiest to recall but are not necessarily
the most representative of their HS behavior. As the interview focused on a single situation,
it did not address multiple HS episodes over a period of time. Therefore, it is less suitable
to investigate the relative importance of statements compared to other communication
services. To gain a better understanding of the consecutive decisions within a HS episode,
future research should examine multiple phases of the HS process. To summarize, this
paper provides insights into the when and how of undergraduates’ computer-mediated
academic HS among peers, which is of practical importance for app design and for

practitioners attempting to support students’ social learning strategies.

Appendix

Interview guideline

(This interview guideline was translated from German.)

(1) During studies every now and then one has difficulties with learning materials, and
one seeks knowledge-related support from peers. Please describe such a situation you
have experienced and how you proceeded then.

(2) (When a face-to-face situation described continue with media-based help-seeking)
[Digital media] Do you remember a similar situation, in which you made use of digital
media to ask a person for support?

a. [Problem] Please describe which “problem” you wanted to solve with the
support?
b. [Process] How did you proceed and why?
c. [Channel/service]
i. [Communication initiated] How did you establish the contact and
why?
ii. [Problem solving] On which channel did you receive help?

d. [Addressee] With whom did you made contact and why?
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i. Are there reasons why you choose this person and not anybody else?
(3) [Channel/service] Why do you think is {channel} especially appropriate to seek
knowledge-related support from peer students?
a. [Alternatively:] Which properties distinguish this channel to seek knowledge-
related support from peer students?
b. [Features] Which feature of the {channel} do you use to make your request
more comprehensible to others?
c. [Opportunity to deepen: inhibitions] Do you find it more comfortable to ask
via this channel, compared to other channels?
(4) [Difficulties with channel] In which situations did the channel you were
communicating in restrict you?
a. [Alternatively:] Please describe situations in which the search for knowledge-
related support was extra cumbersome?
b. [Cumbersome] Which aspects of the usage do you find cumbersome?
(5) [Group awareness information] You probably know a person that provided particularly
good support. What characterizes a good helper in your opinion?
a. [acquire information] How do you acquire information whether a peer student

is an appropriate helper?
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