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Abstract

Purpose — The purpose of this paper is to investigate the role of generation in teachers’ advice and
information-seeking interactions in Flemish secondary school teams, and moreover how the content of advice
shapes these interactions. Four content-related advice and information-seeking networks are investigated in
this study: subject-matter knowledge, classroom management, innovative teaching methods and ICT.
Design/methodology/approach — Data were collected from 660 teachers in ten secondary education
schools in Flanders (Belgium) by using an online socio-metric survey. Social network analysis was conducted,
more specifically quadratic assignment procedure and multilevel P2 modeling.

Findings — The findings underline the importance of investigating content-related advice networks.
Generation affects the formation of interactions. First, the results revealed that older teachers are less likely to
ask advice on subject-matter knowledge, classroom management and innovative teaching methods. Second,
the data showed that older teachers are more likely to be asked for advice on subject-matter knowledge.
Third, young teachers are more likely to be asked for advice on innovative teaching methods and ICT. Fourth,
homophily effects occurred for the youngest teachers when advice is about subject-matter knowledge, and for
the oldest teachers for advice about classroom management.

Originality/value — This study is innovative due to its application of social network analysis to investigate
intergenerational knowledge flows, and due to its clear focus on content-related advice-seeking interactions
that go beyond the approach of general advice and information-seeking interactions.

Keywords Intergenerational learning, Social network analysis, Teacher development, P2 modelling,
Teacher knowledge
Paper type Research paper

1. Introduction
Currently, the educational workforce is characterized by generational diversity in terms of
chronological age (Edge, 2014; Edge et al, 2016). There is increasing interest in
understanding generational differences as an important step toward the development of a
strong and sustainable professional teacher community (e.g. Stone-Johnson, 2011, 2017).
Generational diversity among teachers relates not only to age differences but
also to differences in knowledge and skills (Geeraerts et al, 2016). For instance, research
has indicated that young teachers are valued for their well-developed ICT skills and use of
innovative teaching methods, whereas older teachers are known to have extensive
knowledge of subject matter and excellent classroom management skills
(e.g. Geeraerts et al, 2016; Wolff et al, 2015). In order to benefit from generational
diversity, intergenerational learning is relevant and can be obtained by knowledge
sharing between different generations of teachers. Not all kinds of knowledge are easy to
capture or to share, especially when knowledge is tacit. In this regard (informal)
interactions between individuals are argued to be beneficial. Teacher interactions such as
asking advice and information have shown to offer a way to share resources and
contribute to (informal) learning (Baker-Doyle, 2015; Kwakman, 2003; Lohman, 2006).
Asking advice and information interactions between teachers of different generations
potentially result in intergenerational knowledge flows.
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In order to investigate intergenerational knowledge flows through advice and information-
seeking interactions, it is needed to capture first “who” is interacting with whom, and second
“what” is the interaction about. The latter refers to the content of interaction. A research method
that provides a bird’s eye view on these interactions is social network analysis. Approaching
advice and information-seeking interactions in a general way without uncovering what the
advice or information was about has been mentioned as a shortcoming in previous network
studies (e.g. Geeraerts et al, 2017; Meredith ef al, 2017). Similar, Cross et al. (2001) underline the
importance of going beyond the general advice network to reveal different dimensions of advice.
Yet previous research on the exchange of advice and information in education did not examine
whether patterns of advice seeking differ depending on the content of advice.

It is plausible to assume that the exchange of information and advice between generational
cohorts depends on the content of the knowledge that is being exchanged (e.g. subject-matter
knowledge, classroom management, ICT, innovative teaching methods). Therefore, in this
study, we aim to investigate to what extent Flemish secondary education teachers’ content-
related advice and information networks give a different picture. Second, we examine the role
of generation within teachers’ content-related advice-seeking networks. We build on social
network theory and apply social network analysis, more specifically quadratic assignment
procedure (QAP) correlations and multilevel p2 modeling, as research methods to investigate
teachers’ intergenerational advice and information-seeking interactions.

2. Framing the research: conceptual and empirical anchors

2.1 Generational diversity among teachers

The increased retirement age of teachers results in more age-diverse school teams. One way
to capture age diversity in school teams is taking the perspective of generations
(Briicknerova and Novotny, 2016). A traditional conceptualization of generations, described
by Mannheim (1952), defines a generation based on the similarity of chronological age and
historical events during the lifespan of a group of individuals. Edge et al (2016) recognize
three approaches to define generations: a chronological approach, based on chronological
age; a social approach, based on shared social experiences; and a political approach, based
on shared historical experiences. Notwithstanding that chronological age is the most
common way to investigate age and generation, it is often too narrow to be used in a
workplace context since it also relates to performance, self-perception of age, seniority, job
or organizational tenure, life stage or family status (Kooij et al, 2008).

Within school teams, generations of teachers can be understood in terms of similarities in
chronological age, years of experience within the school or within education, educational
training, having perceived similar cycles of educational reform, etc. Also, within education,
chronological age is mostly used to investigate generations because age has shown to be
highly correlated with years of experience within the school and within education
(e.g. Geeraerts et al, 2017; Richter et al, 2011). Building on previous research, we recognize
three main generations of teachers based on their chronological age, labeled old cohort, a
middle cohort and a young cohort. This division and boundary specification is in line with
the often used distinction based on birth year: Baby Boomers (1946-1965), Generation X
(1966-1980) and Generation Y (1981-2003) (Edge, 2014; Geeraerts et al., 2016, 2017).

Generational diversity in school teams has been related to diversity in knowledge in school
teams. This diversity is found in both knowledge demands and supplies of teachers. Previous
research by Geeraerts ef al (2016, 2017) revealed that teachers of different generations are
perceived to possess different kinds of knowledge. Whereas younger teachers were seen as a
knowledge source for innovative teaching methods and ICT skills, teachers older than 50 were
mainly associated with classroom management skills and subject-matter knowledge. These
knowledge domains play a crucial role in teachers’ daily practices. In terms of teacher
learning, a review study of Kyndt et al (2016) revealed that beginning teachers were more
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oriented toward learning practical skills such as classroom management, while experienced
teachers were more oriented toward learning new teaching methods. Challenges in terms of
classroom management have been known to occur for early career teachers since many years
(e.g. Kelchtermans and Ballet, 2002; Stokking et al, 2003, Veenman, 1984). Regarding subject-
matter knowledge, previous research indicated that young teachers face feelings of deficiency
toward this topic (Boakye and Ampiah, 2017). This implies that also knowledge demands
might differ across generations of teachers.

In order to benefit from generational diversity that is associated with diversity in
knowledge, knowledge sharing is essential and brings the importance of interaction among
different generations of teachers under attention.

2.2 Teacher interactions: the importance of advice and information seeking

A behavioral approach to knowledge management emphasizes the relational character of
knowledge sharing and focuses on the importance of interactions (Argote ef al, 2003; Thambi
and O'Toole, 2012). Through informal interactions resources such as information can be
transferred (Argote et al, 2003). Grangeat and Gray (2007) emphasized the relevance of
professional interactions for teachers’ professional development. Interactions such as asking
advice are of major importance since they facilitate information and knowledge sharing, and
are therefore deemed important for teacher learning (Baker-Doyle, 2015; Frank et al, 2004;
Kwakman, 2003; Lohman, 2006; Parise and Spillane, 2010). Research often distinguishes an
explicit and implicit mode of knowledge (Billet, 2001; Eraut, 2000). Sharing of both explicit and
implicit knowledge is seen as relevant for workplace learning and expertise development
(Tynjala, 2008). Interactions such as asking advice can initiate a process of externalization
and, therefore, contribute to the conversion of implicit knowledge into an explicit mode
(Geeraerts et al, 2016; Nonaka and Takeuchi, 1995). In addition, these interactions among
teachers provide access to knowledge (Choo, 1998; Penuel ef al, 2009). In other words,
knowledge can be accessed through information-seeking interactions. Knowledge flows occur
when information is exchanged through interactions (Borgatti ef al, 2013). This underlines the
importance of social interactions among teachers and highlights the social component that is
crucial in the light of intergenerational knowledge sharing. Therefore, we build on social
network theory to further investigate teachers’ advice and information-seeking interactions.

2.3 A bird’s eye view on teachers’ advice and information-seeking interactions: a social
network approach
The current research takes a social network perspective in studying teachers’ advice and
information-seeking interactions. The strength of a social network approach is its
emphasis on the relationships that connect individuals. These relationships are often
referred to as “ties.” Social network theory relies on three main assumptions (Degenne and
Forsé, 1999; Wasserman and Faust, 1994). First, individuals within a social network are
viewed as interdependent rather than independent as in conventional statistical modeling
approaches. Second, relationships between individuals are seen as opportunities for the
exchange of resources, for instance, advice and information. Third, the patterns of
relationships, in other words, the “social structure,” can both inhibit and facilitate
individual action. Social network theory has a clear focus on relationships; however, when
investigating advice and information seeking, we deliberately use the word “interaction”
to refer to a type of relationship that is understood as a relational event rather than a
relational state (Borgatti ef al., 2013).

2.3.1 The role of “content” within advice and information networks. It has been stated that
social networks are shaped by the content of the social resources that are exchanged within
the networks (Wasserman and Faust, 1994). The concept of “network multiplexity” refers to



Downloaded by La Trobe University At 13:57 20 October 2018 (PT)

the extent of overlap between different kinds of networks. Moolenaar (2010) found for example
only limited similarity between professional and personal social networks of teachers.
This implies that teachers’ social networks differ depending on the content involved.
Also, Geeraerts et al (2017) revealed that different professional teacher networks provide a
different picture. Previous research focused on teachers’ advice and information networks (e.g.
Meredith et al, 2017; Spillane et al, 2012); however, the specific content of advice is often
neglected. In order to understand intergenerational learning within organizations, it is
important to map the specific knowledge contents of employees of different generations since
workers of different generations possess and exchange different types of knowledge
(Gerpott et al, 2016). This knowledge diversity has also been found for different generations of
teachers, as described in the first part of our conceptual framework (Geeraerts et al, 2016).
Previous research within teacher network contexts has acknowledged the importance of
teacher interactions about classroom practices (e.g. Darling-Hammond and McLaughlin, 1995;
Lieberman and Wood, 2003). Accordingly, we adopt a thematic conceptualization of teachers’
advice and information interactions and focus on four main contentrelated advice
interactions: subject-matter knowledge, classroom management, innovative teaching methods
and ICT. We assume that different content-related advice networks within schools represent a
different social network among teachers. Based on this, we raise the following hypothesis:

HI. Teachers’ advice and information networks differ regarding the content of advice
and information (subject-matter knowledge, classroom management, innovative
teaching methods, ICT) that is exchanged within these networks.

2.3.2 The vole of “generation” within content-related advice and information networks.
Interactions between teachers of different generations provide opportunities to learn
(Novotny and Briicknerovéa, 2014). We distinguish between roles of sender and receiver of
advice and information, in other words, “asking advice and information” (sender effect) vs
“being asked for advice and information” (receiver effect).

Scholars already focused on differences between novice teachers and experienced ones (e.g.
Grosemans ef al,, 2015; Wolff ef al,, 2015). Teachers in later career stages are less likely to receive
advice and information from colleagues as compared to early career teachers (Moolenaar, 2010;
Spillane et al, 2012). Previous research on teachers’ advice-seeking interactions revealed that older
teachers are less likely to ask advice than younger teachers (Geeraerts ef al, 2017). Expecting that
this tendency occurs within every content-related advice network, we hypothesize that:

H2a. Older teachers are less likely to ask advice and information within the four content-
related advice networks (subject-matter knowledge, classroom management,
mnovative teaching methods and ICT).

As described earlier, previous research suggested that teachers of different age groups were
seen as knowledge sources for different content (Geeraerts et al, 2016). Classroom management
knowledge is one of the main challenges of young teachers (Voss ef al, 2017; Wolff et al, 2015).
On the other hand, young teachers were seen as knowledge sources for innovative teaching
methods and ICT, whereas older teachers were seen as a knowledge source for subject-matter
knowledge and classroom management (Geeraerts et al,, 2016). Valuing someone’s knowledge
as relevant for your own work seems to increase the probability of seeking that person out for
information (Borgatti and Cross, 2003). Expecting that the formation of advice and information
interactions are shaped by age and content, we hypothesize that:

H2b. Older teachers are more likely to be asked for advice and information on subject-
matter knowledge and classroom management.

H2c. Younger teachers are more likely to be asked for advice and information on
innovative teaching methods and ICT.
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2.3.3 The role of network homophily in terms of generational similarity. Rivera et al. (2010)
described an assortative perspective on social interactions, which refers to the compatibility
and complementarity between actors’ attributes as a predictor for the formation of social
relationships. This perspective is connected to the social process of network homophily,
which is the tendency for individuals to interact with others who are similar to themselves
on salient attributes such as age, race, gender, education and values, than with dissimilar
individuals (McPherson et al, 2001). Network homophily is also implied by social identity
theory (Tajfel and Turner, 1986). This theory suggests that individuals have more positive
perceptions toward people who are similar to them, compared to people who are dissimilar.
This results in categorizations of in (“us”) and out (“them”) groups that can be labeled a
social categorization perspective (Williams and O'reilly, 1998). Similarity of age
characteristics can trigger these in- and out-group categorizations (Dencker et al, 2007).
Meredith et al (2017) found a tendency toward homophily on the matter of teachers’
experience within the schools for information-seeking relationships. Geeraerts et al. (2017)
also found a homophily effect for the youngest group of teachers in terms of asking advice
interactions. Based on these arguments we propose the following hypothesis:

H3. Teachers are more likely to engage in advice and information-seeking interactions
with colleagues from the same generational cohort.

2.4 Other factors shaping teachers’ advice and information-seeking interactions

Previous research on teacher networks acknowledged the influencing role of participating in
learning activities such as mentoring, formal subgroups such as subject team meetings and
having a formal designated role within the school (e.g. Baker-Doyle and Yoon, 2010; Spillane
et al., 2012; Meredith ef al, 2017). Spillane et al. (2012) found that individuals with formally
designated school leadership positions were more likely to provide advice and information,
as compared to classroom teachers who did not fulfill such a position within the school.
Examples of these formal school leadership positions are assistant principals, mentor
teachers, coaches, coordinators, etc.

Mentoring is often described as a method to transfer knowledge from employees of one
generation to another (DeLong, 2004; Liebowitz, 2009). Nowadays, there is a growing
understanding that mentoring is not only beneficial to young or novice teachers, but also for
experienced teachers (Hargreaves and Fullan, 2000). Bringing teachers together by
organizing learning activities advances physical proximity and therefore offers access to a
variety of knowledge (Spillane et al,, 2017; Sun et al.,, 2013). According to Baker-Doyle and
Yoon (2011), teachers with high mentoring qualities are more often contacted for advice.
Also, Geeraerts et al. (2015) found that teachers who participated in mentoring reported to be
contacted more for advice by their colleagues than before their participation.

In addition to organized mentoring activities within the school, intergenerational
interactions also occur within subject team meetings. Meredith ef al (2017) found that teachers
are more likely to seek information from colleagues with whom they share membership on
subject teams. However, leadership positions within the subject team were not taken into
account. In line with our reasoning of “being a mentor,” we expect that teachers with a leading
role within the subject team are seen as a knowledge source to their colleagues.

3. Methodology

Within this study, a social network perspective offers a valuable lens to investigate the
association between teacher knowledge, advice and information interactions and
generations of teachers (e.g. Baker-Doyle and Yoon, 2011; Daly, 2010; de Lima, 2007;
Moolenaar, 2010; Penuel et al., 2009).
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3.1 Participants

Teachers’

The sample contained 660 classroom teachers, from ten secondary education schools in intergenerational

Flanders (Belgium).

Three generational cohorts were distinguished based on chronological age. The young
cohort contains 221 teachers aged 35 years old or younger. The middle cohort contains 279
teachers from 36 to 50 years old. The old cohort consists of 153 teachers older than 50 years
old. Further sample demographics are summarized in Table 1.

In line with findings of other studies (e.g. Richter et al, 2011; Geeraerts et al., 2017), we
found high correlations between teachers’ age and the number of years of experience within
the school and within education, »=0.77 and » = 0.85, respectively. Also, the correlation
between number of years of experience within the school and within education was 0.86.
These findings suggest that the number of teachers who enter the teaching profession at

Description of the measures Valid %

Generational cohort

Young < 36 years 34
Middle  36-50 years 43
Old > 50 years 23
Working fulltime

No (0) < 90% of a fulltime vacancy 37
Yes (1) > 90% of a fulltime vacancy 63
Mentor

No (0) - 98
Yes (1)  Fulfilling a mentor role besides general teacher responsibilities 2
Head of subject team

No (0) - 87
Yes (1)  Being the head of a subject team 13
Additional formal role

No (0) - o]
Yes (1)  Fulfilling one of the following roles besides general teacher responsibilities: principal, 6

student counselor, departmental coordinator, policy assistant or ICT coordinator

Participating in formal learning

No (0) - 74

Yes (1)  Participating in one of these activities: mentoring, induction sessions, collegial 26
visitations

Expertise in
Subject-matter knowledge

No (0) 31

Yes (1) 69
Classroom management

No (0) 65

Yes (1) 35
Innovative teaching methods

No (0) 76

Yes (1) 24
ICT

No (0) 78

Yes (1) 22

Notes: Schools: 7 = 10; respondents: 7 = 660

advice
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later stages in their career is limited. In the Flemish teacher population, young teachers tend
to be new teachers.

Data were collected in ten secondary education schools. School sizes ranged from 42 to
162 teachers. The average age of teachers was 41 years old. The average response rate was
88 percent, ranging from 78 to 98 percent. Blau’s heterogeneity index was calculated as a
measure of generational diversity. The index approaches 1 when teachers are more evenly
spread over the three generational cohorts. This is the case in the schools we studied since
the Blau index ranged from 0.79 to 1.

All secondary education schools in this sample did organize mentoring practices and
subject team meetings in order to foster teacher collaboration and interaction.

3.2 Data collection
Data were collected by using an online survey. Socio-metric questions used in this
study were.

Keeping in mind the last six months:

«  Whom did you go to for advice and information on subject-matter knowledge?
«  Whom did you go to for advice and information on classroom management?
«  Whom did you go to for advice and information on innovative teaching methods?

«  Whom did you go to for advice and information on ICT? (with ICT we refer to the
digitalization of teaching materials, as well as the use of software, tablets,
smartboards, etc.).

To answer these socio-metric questions, teachers were provided with a complete list or
roster of their teacher colleagues. According to Marsden (2011), this list assists respondents
to remember the alters in their network and so it minimizes measurement error. We used a
free choice design, meaning that there was no limitation to the number of colleagues a
respondent could nominate as part of his/her network (Wasserman and Faust, 1994).

3.3 Measures

Our dependent variable is the existence or the absence of an asking advice and information
interaction between two teachers (a dyad). The mathematical representation of these
interactions is an adjacency matrix composed by 0s and 1s (Van Duijn and Vermunt, 2006).
A value of 0 indicates the absence of a tie between ¢ and j, whereas a value of 1 represents an
interaction between ¢ and j (e.g. 7 asks advice to j). Thus, interactions are directional and
dichotomous (Wasserman and Faust, 1994).

On the individual level, generation is measured by age in a numeric way. In our model we
controlled for working fulltime, being a mentor, being a head of a subject team, having an
additional formal role expertise, participating in formal learning and expertise. These
control variables were earlier explained in Table 1.

3.4 Data analysis
Regarding HI, we conducted a series of QAP correlations in UCINET to determine
similarities between the four advice networks (Borgatti et al, 2013). QAP correlations ought
to be used to run correlational analysis on social networks since relations between
individuals are nested and embedded within the same network. The QAP correlation
procedure calculates a Pearson correlation coefficient for two corresponding cells of two
rosters that contain network data.

Regarding H2 and H3, we used the p2 package within the social network software
Stocnet (Boer et al, 2006). By using p2 modeling, we investigated dyadic ties as the
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dependent variable. The model predicts the likelihood of the formation of a relationship
between pairs of actors.

The p2 model is a model for the statistical analysis of directed binary relationship data
with actor and/or dyadic covariates (Boer et al, 2006; Zijlstra and van Duijn, 2003). This
model focuses on complete networks, which implies that every actor within the network can
have ties with all other actors; however, some observations from these complete networks
are allowed to be missing in the p2 model (Van Duijn and Vermunt, 2006). Sender, receiver,
density and reciprocity effects can be computed. The aim of this p2 model is to test the
effects of actor and/or dyadic attributes on the observed directed network ties, when
controlling for reciprocity and for differences between actors in sending and receiving
relationships. P2 models can be seen as an extension of the p1 model, since p2 models are a
type of logistic regression model that includes both reciprocity effects and random sender/
receiver effects (Boer et al, 2006; Zijlstra and van Duijn, 2003). The p2 model takes into
account the dependency between relationships from one to another actor within the network
(Lazega and van Duijn, 1997). The multilevel variant of the p2 model is used for the analysis
of multiple networks. Parameter estimates of the (multilevel) p2 model derive from the
Markov Chain Monte Carlo procedures (Boer et al, 2006; Zijlstra et al., 2006). A positive
significant parameter estimate indicates a positive effect of the variable on the likelihood of
forming a relationship.

In order to investigate homophily effects, the p2 software constructs dyadic matrices
based on the absolute difference between two actors within the network. For instance, a
dyad between a teacher of the youngest generational cohort and a teacher of the
middle generational cohort represents a relationship between teachers of a different
generational cohort. This absolute difference between being part of the youngest
and oldest cohort (dummy variable=0) and being part of the middle cohort
(dummy variable =1) is 1. In this example, a negative parameter estimate suggests that
a difference in generational cohort is related to a lower likelihood of having relationships.
In other words, teachers from a different generational cohort are less likely to form
relationships. Homophily effects can be recognized in negative parameter estimates of
dyadic relationships.

Regarding the significance level of the parameter estimates, an additional Wald test
needs to be calculated by dividing the parameter estimate by the corresponding standard
error. A ratio smaller than —2 or larger than 2 indicates a significant effect at 0.05 level.

4. Findings

4.1 Uniqueness of content-related advice and information networks (HI)

Our first hypothesis focuses on the uniqueness of content-related advice and information
networks within school teams. Table II summarizes the average QAP correlations between
the four advice networks. In general, results indicate that all the networks are correlated
with varying degrees between 0.098 and 0.314. Asking advice on ICT and asking advice on
classroom management seemed to show the weakest correlation. Asking advice on

Subject-matter Classroom Innovative teaching
knowledge management methods ICT
Subject-matter knowledge 1 0.173 0.314 0.147
Classroom management 1 0.212 0.098
Innovative teaching methods 1 0.284
ICT 1

Note: =10
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correlations
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Table III.

The effect of sender
and receiver
demographic variables
on the likelihood of
forming advice and
information
interactions regarding
subject knowledge,
classroom
management,
innovative teaching
methods and ICT

subject-matter knowledge and teaching methods shows the highest correlation. Due to the
rather weak correlations, our findings suggest that overlap between our networks is limited.
This implies that H1 can be confirmed. Therefore, we conclude that asking advice networks
should be investigated based on the different kinds of knowledge that is exchanged within
the network as a consequence of the advice relationship. This finding underlines the
importance of investigating advice and information networks separately.

4.2 Sending and receiving interactions in content-related advice networks (H2a—H2c
and H3)
In order to gain insight in the influencing factors for the formation of content-related advice
interactions, we used a multilevel p2 model. Parameter estimates of the multilevel p2 model
are presented in Table IIL

First, overall effects demonstrate negative density effects and positive reciprocity
effects within the four networks. The negative density effect suggest that the advice
networks are overall sparse; in other words each network has relatively few ties compared
to the overall number of possible ties. The positive parameter estimates of reciprocity
indicate a tendency of reciprocated ties instead of unidirectional ties for advice on subject
knowledge, classroom management and innovative teaching methods. Within the network
of advice on ICT, the negative reciprocity parameter estimate suggests a tendency of
rather unidirectional ties within this network. Regarding the random effects, the positive
and significant effects of sender and receiver variance indicate considerable variation

Subject-matter Classroom Innovative teaching
knowledge management methods ICT

Asking advice networks PE (SE) PE (SE) PE (SE) PE (SE)
Querall effects
Density 381 (026)  —4.41 (043) ~3.98 (051) —6.06 (0.74)
Reciprocity 404 (0.18) 2.34 (0.30) 3.36 (0.43) ~0.12 (0.65)
Sender covariates (asking advice)
Age —0.0255 (0.0062) —0.030 (0.010) —0.0331 (00102)  —0.0199 (0.0104)
Working fulltime —002(012)  —0.13(0.20) —0.23 (0.23) —0.05 (0.19)
Participating in learning activities 0.14 (0.12) 0.33 (0.18) —-0.07 (0.20) 0.08 (0.22)
Receiver covariates (being asked for advice)
Age 0.0127 (0.0044)  0.0025 (0.0054) —0.0152 (0.0075) —0.036 (0.0138)
Working fulltime 0.17 (0.09) —-0.02 (0.12) —-0.05 (0.15) 0.85 (0.22)
Mentor role —-0.03 (0.25) 0.92 (0.29) 051 (0.43) 0.55 (0.61)
Head of subject team 0.14 (0.11) 0.39 (0.14) 0.51 (0.20) 1.14 (0.30)
Additional formal role 0.26 (0.13) 0.81 (0.18) 0.73 (0.26) 1.95 (0.34)
Participating in learning activities —0.18 (0.11) —0.03 (0.13) 0.15 (0.18) —0.25 (0.27)

Expertise in subject-matter
knowledge®/classroom management®/

innovative teaching methods%/ICT¢ —0.05 (0.09) 0.54° (0.13) 0.16° (0.16) 1.80% (0.24)
Relationship covariates

Youngest cohort —0.17 (0.06) —0.14 (0.09) —0.10 (0.11) —-0.31 (0.16)
Middle cohort —0.05 (0.06) 0.07 (0.09) —0.11 (0.12) 0.13 (0.17)
Oldest cohort —-0.01 (0.07) -0.21 (0.10) —0.22 (0.16) 0.17 (0.20)
Random effects

Sender variance 0.69 (0.09) 241 (0.30) 1.96 (0.33) 1.41 (0.29)
Receiver variance 0.31 (0.06) 0.56 (0.09) 0.74 (0.16) 2.20 (0.34)
Covariance —0.30 (0.06) —-0.19 (0.12) —-0.27 (0.18) 0.12 (0.33)

Notes: PE, parameter estimate; SE, standard error. Italic typeface refers to a significant PE. Parameter
estimates of the multilevel p2 models. *9The same letters denote the corresponding value
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among teachers in the amount of ties they send and receive within the four networks.

Teachers’

The negative sender—receiver covariance for advice on subject knowledge, classroom jntergenerational

management and innovative teaching methods suggests that teachers who report to send
more ties have a lower likelihood of receiving ties within their network, when allowing for
differences between schools.

4.2.1 The lLikelihood of asking advice and information (sender effect). Looking at the
sender covariates, we found significant negative effects for age on asking advice when the
advice is about subject-matter knowledge, classroom management or innovative teaching
methods. In other words, the older the teacher, the lower the likelihood to ask advice to their
peers on the topic of subject-matter knowledge (—0.03), classroom management (—0.03) and
innovative teaching methods (—0.04). Consequently, we found only partial support for H2a.

Interestingly, participating in learning activities and having a fulltime position did not
affect the likelihood to ask advice within the four networks.

4.2.2 The likelihood of being asked for advice and information (receiver effect). Regarding
the receiver covariates, we found a significant positive parameter estimate for age on being
asked for advice and information on subject-matter knowledge (0.01), and significant
negative parameter estimates for age on being asked for advice and information on
innovative teaching methods (—0.02) and ICT (-0.04). These findings suggest that the
older the teacher is, the more likely he/she will be asked for advice and information on
subject-matter knowledge and the less likely he/she is asked for advice and information
on innovative teaching methods and ICT. Our findings give only partial support to H2b and
give full support to HZc.

Looking at the control variables in the multilevel p2 model, a variety of significant
effects was found. Teachers who perceive themselves as a knowledge source of
classroom management are more likely to be asked for advice and information on classroom
management (0.54). Similarly, teachers who perceive themselves as a knowledge source of
ICT are more likely to be asked for advice and information on ICT.

Regarding formally designated roles within the school, several significant positive
parameter estimates were found. First, teachers with a mentor role seem to be contacted
more for advice on classroom management (0.91). Also, the head of a subject team and
teachers who combine their teaching position with an additional formal role seem to serve as
an important source of advice regarding classroom management (0.39 and 0.81,
respectively), innovative teaching methods (0.51 and 0.73, respectively) and ICT (1.14 and
1.95, respectively). The effect of additional formal role within the school is even stronger
than the effect of being head of a subject team.

In line with the findings of sender effects, participating in learning activities did not
affect the likelihood to receive advice within the networks. However, working fulltime within
the school increases the likelihood to be asked for advice and information on ICT (0.85).

4.3 Generational homophily in content-related advice networks (H3)

Regarding the effects of the relationship covariates, two significant homophily effects were
found. First, a significant homophily effect occurs for the youngest cohort within the
network of asking advice and information on subject-matter knowledge (—0.17). This
finding indicates that school team members of the youngest cohort are more likely to ask
advice and information to colleagues of the same generational cohort than to colleagues of
the middle or the oldest generational cohort. Second, a significant homophily effect was
found for the oldest cohort in terms of asking advice and information on classroom
management (—0.21). This implies that H3 can only be confirmed for the youngest
generation in advice and information networks on subject-matter knowledge, and for the
oldest cohort when it comes to advice and information on classroom management.

advice

265
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5. Conclusions and discussion

In this study we have investigated teachers’ information and advice-seeking
interactions in Flemish secondary education teacher teams and approached it from an
intergenerational perspective.

The main contribution of this study can be found in the addition of content to asking advice
and information interactions. Four essential content-related advice and information networks in
terms of teacher knowledge investigated in this study were: subject-matter knowledge, classroom
management, innovative teaching methods and ICT. These four contentrelated advice and
information networks appeared to give a different picture of interactions (H1). Teachers tend to
approach different individuals for advice depending on the content matter on which they require
advice. This underlines the significant role of content and, therefore, the importance of specifying
what the advice and information was about (Cross et al, 2001). Further research on the topic of
teachers’ advice networks might include other knowledge domains that might be relevant for
teacher learning. For instance, a categorization of teacher knowledge by Shulman (1987)
distinguishes content knowledge, pedagogical content knowledge, general pedagogical
knowledge, curriculum knowledge, knowledge of learners, knowledge of educational contexts
and knowledge of educational ends. The knowledge domains used in this study can be placed
within content knowledge, pedagogical content knowledge and general pedagogical knowledge.
According to Spillane and Hopkins (2013), also subject-matter differences can occur in teachers’
information-seeking networks. Further research can add a more detailed description of content
within the advice relationship for instance by providing examples that indicate the difference
between content knowledge and pedagogical content knowledge. In this study, we provided
additional information on ICT. Also, the facilitating role of other networks, for instance, physical
proximity or friendship raises interesting questions for further studies (e.g. Spillane et al, 2017).

The interactions within the networks of this study deliberately focused on “asking advice
and information,” since it establishes a necessary bridge between knowledge demands and
supply of knowledge. This bridge, formed by interaction, distinguishes two directions: asking
advice (demand) and being asked for advice (supply). Our results indicated that generation
matters within the formation of these content-related advice interactions.

Regarding “asking advice,” this study finds evidence that older teachers are less likely to ask
advice and information to their colleagues when it comes to subject-matter knowledge, classroom
management knowledge and innovative teaching methods (H2a). Teachers’ age did not matter in
terms of asking advice and information on ICT, meaning that teachers of all ages seem to show
similar advice and information-seeking behavior when it comes to ICT. These findings connect to
previous research indicating that beginning teachers are more oriented toward learning about
classroom management and the subject matter (e.g. Kyndt ef al, 2016; Veenman, 1984; Wolff
et al, 2015). However, our findings contrast the finding that experienced teachers are more
oriented toward learning new teaching methods (Kyndt et al, 2016). Further research can dive
more deeply into the reasons for this, for instance, older teachers might perceive asking advice on
ICT as more “acceptable” for their generation as compared to other knowledge domains.

Regarding “being asked for advice,” older teachers are more likely to be asked for advice and
information on subject-matter knowledge, and less likely to be asked for advice and information
on novative teaching methods and ICT (H2b, H2c). This extends the findings of previous
research indicating that young teachers are perceived as a knowledge source for innovative
teaching methods and ICT, and older teachers for subject-matter knowledge, with the finding
that these generations of teachers are actually found by their colleagues for advice and
information on the corresponding topics (Geeraerts et al, 2016, 2017). In terms of advice and
information on classroom management, we expected to see that older teachers serve as a
knowledge source; however, no significant age effect was found. Interestingly, teachers who
combine the teaching with a mentor role have the highest likelihood to be asked for advice and
information on classroom management.
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Regarding “network homophily,” teachers of the youngest cohort are more likely to interact
within their own generational cohort when advice includes subject-matter knowledge (H.3).
Another homophily effect occurs for the oldest cohort of teachers in terms of advice on
classroom management (H.3). Our homophily effects provide additional insight in the homophily
effects found by Meredith ef al (2017), indicating that teachers are more likely to interact with
colleagues who have similar years of experience. Content matters when investigating age-
related homophily effects in advice and information-seeking interactions. Our significant
findings also suggest that social identity theory might be at play for these generations in these
advice networks. Reasons for these tendencies might be found in the “sensitivity” of lacking
knowledge or skills, combined with the feelings of being evaluated by colleagues on these topics.
Young teachers face feelings of deficiency in subject-matter knowledge (Boakye and Ampiah,
2017). Kelchtermans and Ballet (2002) described that young teachers fear being perceived as
incompetent or vulnerable by their more experienced colleagues. It might be that young teachers
perceive problems in terms of classroom management as more “normal” or accepted in the
beginning of their career, and therefore, interact with older teachers for this kind of advice.
In contrast to this, older teachers might perceive the opposite, meaning that asking advice on
classroom management to a younger colleague might feel as problematic or less accepted due to
their status and experience. Therefore, further research might further investigate the impact of
psychological safety and trust among teachers in this regard. Additionally, because of the
connection between social identity theory and network homophily, further research might
further investigate the formation of in- and out-groups in teacher teams. Also, insight in the
reasons why teachers are not inclined to ask advice to a certain age group might contribute to
the field of intergenerational learning. The revealed homophily effects in this study are solely
based on generational cohorts; however, other homophily effects, for instance, similarities in
teachers’ beliefs or stereotypical beliefs, can be of interest for further research.

Reflecting on the significant effects we found, we state that age definitely plays a role in
advice and information-seeking interactions. However, the strength of the age effects cannot
be compared to the effects of our control variables since those are measured in a different way,
numeric vs dummy variables. Furthermore, it should be noticed that many of our age effects
remained significant after controlling for variables related to, for instance, formal roles.

Network homophily was investigated by generational cohort. As literature on
generations lacks consistency in defining age boundaries of generational cohorts, we
built on the boundaries that have been used in previous research within the context of
teacher teams (e.g. Edge, 2014; Geeraerts et al, 2016). Future research could look deeper into
the impact of age boundaries that define generational cohorts. Given that age or generation
can be seen as a multidimensional construct, researchers state that it might also include a
component related to years of experience, self-perception of age, life stage or family status
(Kooij et al, 2008). Some of these dimensions cannot be unraveled within the teacher
profession. Within different national contexts research showed that teachers’ chronological
age correlates highly with the number of years of experience teachers have within education
and within a school which impedes the multidimensional approach (e.g. Geeraerts et al,
2017; Richter et al, 2011). Also in our data, age correlated highly with the number of years of
experience within the school and within education which might cause problems of
multicollinearity. Therefore, age and experience could not be included simultaneously in our
p2 model. Our research did not include aspects related to self-perception of age, life stage or
family status, which might offer interesting paths for further studies.

Based on this study, suggestions for practice can be formulated. The low density
throughout all networks and the above-described homophily effects underline the
importance of stimulating intergenerational teacher interactions. School principals should
aim at creating an organizational culture that aims at valuing diversity, particularly in
terms of age (Burmeister and Deller, 2016). Also, school principals or policy makers need to
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pay attention to cultivating a formal structure as a fruitful context for both formal and
informal intergenerational teacher interactions. Our data revealed that mentors serve as an
important source of knowledge in terms of classroom management. This raises important
questions on how to extend or further develop the mentor role in a way that also other
themes of advice can be reached. Another role can be found in enhancing teachers’ “network
literacy,” which refers to stimulating awareness of teachers’ knowledge and the current (un)
tapped knowledge sources within the school team. Expertise transparency is needed to
strengthen teachers’ professional development (Baker-Doyle and Yoon, 2010). It is a
challenge for schools to create awareness on the “silent experts” within the school team
(Baker-Doyle and Yoon, 2011). From a knowledge management perspective, it is important
to unravel which teachers are “isolates” within their team since these imply that knowledge
cannot be shared or leveraged (Cross and Borgatti, 2004). Thus, social network analysis can
be used as an effective evaluation instrument or as a tool to support teacher interactions.

Limitations of this study can be found in the fact that we solely draw on quantitative
research methods. There is an urgent call for more mixed method research in social networks,
for instance, by combining network data with observations, interview data or the use of
socio-metric badges (e.g. Bellotti, 2014). In this study, information on the length or frequency of
interaction is not included. Also, we do not have insight in the quality of the interaction. Thus,
little is known on the impact of the advice-seeking interactions on teachers’ daily practice and
student learning. Mixed method network studies offer possibilities for deeper investigations of
intergenerational teacher interactions. Further research might focus on the impact on teachers’
functioning and student outcomes. Also, our network data are cross-sectional. Networks can
change over time, for instance, interactions in the beginning of the school year can be different
from interactions later in the school year. Insight in the extent to which teachers go to the same
person or generation again for similar kinds of advice can be useful. Longitudinal network data
can provide more insight in the extent to which networks are evolving.

To conclude, we state that investigating teachers’ intergenerational advice and
information seeking is relevant when the content of advice is included in the networks.
Generation seemed to play a role in the formation of content-related advice and information-
seeking interactions. Social networks can be used as a valuable tool for understanding and
supporting teachers’ intergenerational learning.
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