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Abstract
Over time, the academics’ approaches to teaching (i.e., content- or learning-focused 
approach) were intensively studied. Traditionally, studies estimated the shared variance 
between the items that describe a behavioral pattern (i.e., the psychometric approach), 
defined as a learning- or content-focused approach to teaching. In this study, we used a 
different perspective (i.e., network analysis) to investigate academics’ approaches to teach-
ing. We aimed to bring in new insights regarding the interactions between the elements 
that define academics’ approaches to teaching. We used the Revised Approaches to Teach-
ing Inventory to collect responses from 705 academics (63.97% female) from six Roma-
nian universities. The main results indicated that academics’ conceptions about the sub-
ject matter are central to their preferences concerning the adoption of a content-focused or 
a learning-focused approach to teaching. The estimated network is stable across different 
sub-samples defined by the academic disciplines, class size, academics’ gender, and teach-
ing experience. We highlighted the implications of these findings for research and teaching 
practice in higher education. Also, several recommendations for developing pedagogical 
training programs for academics were suggested. In particular, this study brings valu-
able insights for addressing academics’ conception about the subject matter and suggests 
that this could be a new topic for pedagogical training programs dedicated to university 
teachers.
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Introduction

One of the main challenges of higher education institutions is to ensure that academics’ 
approaches to teaching influence effective students’ approaches to learning (e.g., a deep 
approach to learning). A deep learning approach involves meaningful engagement in the 
learning process and understanding of the subject matter (Asikainen & Gijbels, 2017). On 
the contrary, the surface learning approach is undesirable because it involves unreflective 
studying practices (i.e., memorization and focus on reproducing the learning material) 
(Asikainen & Gijbels, 2017).

Empirical evidence showed that academics’ approaches to teaching can influence the 
way students approach their learning (Entwistle, 2009; Kember & Gow, 1994; Trigwell 
et  al., 1999; Uiboleht et  al., 2018). When academics use a learning-focused approach to 
teaching, students are more likely to adopt deeper learning approaches, as compared with 
the cases when academics use content-focused approaches (e.g., Ho et al., 2001; Trigwell 
et al., 1999; Uiboleht et al., 2018). In other words, teachers’ behavior is important because 
it facilitates students’ learning through a student-centered approach. Therefore, academ-
ics should have advanced knowledge regarding the initiation and the guidance of students’ 
learning processes. However, research has shown that the academics’ choice of a particular 
approach to teaching could be explained based on their conceptions of teaching or based 
on their understanding of the subject matter (e.g., Kember, 1997; Prosser et al., 2008). For 
this reason, it becomes imperative for academics to be aware of how they understand the 
subject matter taught, about their teaching approach, and how these variables influence stu-
dents’ learning process. Thus, research on these subjects could provide relevant informa-
tion for stimulating academics towards adopting a student-centered approach, which rep-
resents one of the most important aims of the pedagogical training programs dedicated to 
academics (Hicks et al., 2010).

Research evidence emphasized the importance of pedagogical training programs in 
helping academics increase their pedagogical awareness (e.g., Postareff et al., 2008a). Stud-
ies have shown that these programs have a positive impact on the academics’ conception 
of teaching (e.g., Ginns et al., 2008; Ho et al., 2001; Kember, 1997), can help academics 
to make the transition from a content-centered approach towards a more learning-centered 
approach to teaching (Gibbs & Coffey, 2004; Postareff et al., 2007; Stes et al., 2010a; Stew-
art, 2014; Trautwein, 2018; Vilppu et  al., 2019), and can improve academics’ reflection 
skills and habits (Karm, 2010; Nevgi & Löfström, 2015) as well as academics’ self-efficacy 
(Noben et al., 2021). However, a recent meta-analysis on pedagogical programs for aca-
demics showed that the current practices have only a small effect on academics’ outcomes 
(d = 0.315, Ilie et  al., 2020). Thus, even if approaches to teaching have been extensively 
investigated, more research is needed on this topic to highlight relevant training subjects 
and ensure a more effective practice for academic development.

Traditionally, the investigation of human behavior is dominated by the latent factor per-
spective (Sava, 2004). Based on this perspective, researchers assumed that teachers’ behav-
iors could be explained by latent variables that capture their shared variance. For exam-
ple, the academic approaches to teaching have been investigated in relation to the factorial 
structure of different versions of Approaches to Teaching Inventory (Trigwell & Prosser, 
1996a; Trigwell & Prosser, 2004; Trigwell et al., 2005a). Using this perspective, research-
ers can identify the teaching approach adopted by their respondents (i.e., content- or learn-
ing-focused). The network analysis perspective is a new alternative approach that can be 
used to explain the shared variance between teaching behaviors. Unlike the traditional 
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assumption of the latent factor perspective, network analysis assumes that observed corre-
lations between the behaviors that describe the phenomenon (i.e., approaches to teaching) 
are due to mutual influences between each other (Fonseca-Pedrero, 2017). By changing our 
perspective on the teaching behaviors (i.e., focus on the relationships between the various 
intentions and strategies interdependently and not interchangeably like in the latent vari-
ables approach), we could bring new insights for the understanding of academics’ teaching 
approaches. Thus, we can identify strategies or intentions that are most weighty (i.e., are 
central in the network) in shaping (or adopting) a specific approach to teaching in higher 
education. The information offered by the network perspective could advance relevant top-
ics for pedagogical training programs dedicated to academics.

This study aimed to identify the central elements of the network that may activate or 
deactivate the complex network of academics’ intentions and conceptions that constitute 
their approaches to teaching. To achieve this aim, we used the network analysis perspec-
tive on responses to the Revised Approaches to Teaching Inventory (R-ATI, Trigwell et al., 
2005b). We began by presenting current information about teaching approaches in higher 
education and the network psychometric approach. Then, we presented the design, the pro-
cedures, and the results of our study. Further, we discussed our findings and advanced sev-
eral recommendations for academic development practice and future research in the field. 
Additionally, we presented details on the translation and adaptation of the R-ATI (Trigwell 
et al., 2005a) in the Romanian context.

Teaching approaches in higher education

The teaching approach is defined as “a combination between one’s intention of teaching 
and teaching strategy” (Trigwell & Prosser, 1996a, p. 78). Because teaching approaches 
and conceptions of teaching have been found to correlate (Eley, 2006; Kember & Kwan-
Por, 2000), conceptions of teaching are considered to represent the basis for teaching prac-
tices (Gow & Kember, 1993). In this vein, academics with a particular conception of teach-
ing are inclined to have specific intentions, which lead to corresponding teaching strategies 
(Trigwell & Prosser, 1996a; Kember & Kwan-Por, 2000). The investigation of academ-
ics’ teaching intentions and strategies is of particular importance for increasing the qual-
ity of higher education. Research has shown that those correlate with the student learning 
approach (Prosser & Trigwell, 2014; Postareff & Lindblom-Ylänne, 2008; Uiboleht et al., 
2018).

Teaching intentions were found to range from one in which the teacher wants to transmit 
the content of the subject to the student to one in which the teacher aims to help students’ 
change their conceptions of the content (Trigwell et  al., 1994). Consequently, teaching 
approaches in higher education could be classified into two broad categories: learning-
focused or content-focused approaches to teaching (Kember & Kwan-Por, 2000). Previous 
studies have used various terminology when defining the two main teaching approaches. 
For example, some studies used “student-focused” and “teacher-focused” (Prosser & 
Trigwell, 1999; Trigwell & Prosser, 1996b) or “student-centered” and “teacher-centered” 
(Jacobs et  al., 2020) while other studies utilized the “content-focused” and “learning-
focused” terminology (Kember & Kwan-Por, 2000; Samuelowicz & Bain, 1992; Postar-
eff & Lindblom-Ylänne, 2008). The present study uses the terminology learning-focused, 
student-centered, and learning-centered, as well as content-focused, content-centered, and 
teacher-centered approaches as interchangeable throughout the paper.
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Teachers that use a content-focused approach to teaching consider teaching as a process 
of knowledge transmission. Thus, one of the main teaching strategies used by the academ-
ics in a content-focused approach is the presentation of their own knowledge of the subject 
matter (Prosser & Trigwell, 2014). Such a teaching approach is undesirable because it is 
correlated with the students’ adoption of a surface approach to learning (Trigwell et  al., 
1999; Prosser & Trigwell, 2014; Uiboleht et al., 2018). On the other hand, academics who 
adopt a learning-focused approach to teaching intend to help students change and build 
their own conception of the subject matter (Prosser & Trigwell, 2014). Therefore, academ-
ics employ teaching strategies that help students develop new ways of thinking through 
addressing their individual needs, through engagement in the learning process, and inter-
action (Postareff & Lindblom-Ylänne, 2008; Prosser & Trigwell, 2014). The academics’ 
adoption of a learning-focused approach to teaching is desirable due to the existing cor-
relation between such an approach to teaching and students’ adoption of a deep approach to 
learning (Prosser & Trigwell, 2014; Uiboleht et al., 2018).

Academics do not always employ a single approach to teaching and use elements from 
both approaches; this may be resulting in a dissonant teaching approach (Postareff et al., 
2008b; Stes & Van Petegem, 2014; Uiboleht et  al., 2018). In this vein, previous studies 
also suggested that a dissonant teaching approach could be an intermediary step into the 
development process of teaching approach from a content-focused approach to a learning-
focused approach (Postareff et al., 2008b; Stes & Van Petegem, 2014). However, the rela-
tionship between an academics’ dissonant approach to teaching and students’ approaches 
to learning is not consistently supported by previous research. Initially, evidence suggested 
that when academics use a dissonant approach, students tend to adopt a surface approach 
to learning, and learning outcomes are slightly lower (Prosser et al., 2003). More recent 
evidence provided by Uiboleht et  al. (2018) showed that using a dissonant approach to 
teaching does not always result in lower quality of student approaches and their learning 
outcomes.

The academics’ decision to adopt one or another from the abovementioned 
approaches to teaching could vary depending on different variables such as class size, 
study year (Lindblom-Ylänne et al., 2006), discipline (Nevgi et al., 2004), or teachers’ 
characteristics (e.g., gender, nationality, status, and experience; Prosser et  al., 2003). 
For example, academics are more prone to adopt a content-focused approach as the 
class size and class level increase (Singer, 1996). Also, some studies (Lindblom-Ylänne 
et  al., 2006; Lueddeke, 2003) came across the conclusion that teachers’ belonging to 
a “soft discipline” (Becher, 1989) (e.g., linguistics) or an “applied soft” (e.g., educa-
tion) are more learning-centered in their teaching approach than teachers belonging to a 
“pure hard” discipline (e.g., mathematics) or to an “applied hard” discipline (e.g., medi-
cine). There is also some effect of gender on teaching approaches, with men scoring 
significantly higher on the teacher-focused approach (Nevgi et al., 2004). In a study by 
Prosser et  al. (2003), students who perceived the learning environment as of a higher 
quality reported a deep approach to learning, but there was also a significant difference 
between senior teachers and junior teachers’ approaches to teaching. These results were 
not confirmed by Stes et al. (2008), who reported insignificant differences regarding the 
learning-focused scale between classes with different sizes or between different study 
years. Moreover, these authors found no relationship between teachers’ characteristics 
(i.e., gender, teaching experience, age, academic status) and the teachers’ learning-
focused approach. Consequently, more research is needed to conclude regarding the fac-
tors that may influence the variability of the approaches to teaching across different con-
texts. In this study, by using the network analysis perspective, we can investigate if the 
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emergence of academics’ preference for an approach to teaching involves similar emerg-
ing processes regardless of the teachers’ or context-specific characteristics. Thus, given 
the results of previous studies, we investigated the stability of our network on subsam-
ples based on academic’ gender, teaching experience, class size, and taught discipline.

The network psychometric approach

All research studies presented above used the latent variable models to investigate 
the teaching approaches. Latent variable models are traditionally used in research for 
the measurement of psychological attributes (Sava, 2004). These models are used to 
estimate the shared variance of the items that describe a particular behavioral pattern. 
For example, in the case of approaches to teaching, researchers developed items that 
described content- and learning-focused approaches and investigated how these items 
group in two- or four-factor solutions that explained the shared variance of the items. 
Recent approaches in the study of the complex psychological attributes both used and 
recommended “Network analysis” as being potentially better in terms of efficiency 
(Borsboom & Cramer, 2013; De Schryver et al., 2015). In educational research, the net-
work analysis was used recently by Smarandache et  al. (2021) to investigate the stu-
dents’ approaches to learning.

Network psychometrics offers new perspectives regarding the shared variance of the 
item responses, which are viewed as interdependent variables that interact and reinforce 
each other. According to Constantini and Perugini (2017), there are three main ways 
in which the network analysis brings new perspectives on the phenomenon. We will 
describe in the case of teaching approaches. Firstly, the network perspective assumes 
that a particular teaching approach results from the interactions between the behaviors 
that describe it. Therefore, the covariance of the components (or the behaviors) of a par-
ticular teaching approach is understood as evidence of interactions between these com-
ponents. Secondly, components have different roles in the emergence (or activation) of 
the entire network of complex behaviors. Finally, the network perspective assumes that 
some elements are more important (i.e., are more central) for the emergence of teaching 
approaches, while other elements are peripheral. This means that opting for a particular 
teaching approach can be understood as a result of some particular behaviors that define 
that approach, while other behaviors are less important.

In the case of academics’ approaches to teaching, the network analysis approach will 
focus on the relationship between the various intentions and strategies (i.e., inter-depend-
ency) and will not treat them as interchangeable (i.e., like in the latent variables approach). 
By using network analysis and implicitly by comparing the intentions and strategies that 
describe the preference for a particular teaching approach, the role of variables within the 
network can be observed more precisely. More exactly, the network approach provides 
evidence on the weakest and the strongest relations between the elements that constitute 
a preference for a particular teaching approach. In our case, the network analysis could 
compare the relations between the intentions and strategies of adopting a content−/teacher-
focused approach with intentions and strategies of adopting a learning−/student-focused 
approach to teaching. Therefore, using a network perspective, we could check if there 
are any central activators (e.g., either only content-focused intentions or strategies, either 
learning-focused intentions or strategies, either from all) for the entire network.
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The present study

In the present study, we used the network psychometric approach to analyze academics’ 
approaches to teaching. Our main objective was to identify the central elements of the 
network that may activate or deactivate the complex network of intentions and concep-
tions that constitute the academics’ approaches to teaching. Also, we investigated the 
stability of this network considering four variables: the specific of the discipline, the 
class size, the influence of the teachers’ gender, and the teaching experience.

Over time, several quantitative instruments were developed for the assessment of 
teachers’ conceptions and approaches to teaching. These scales include the 22-item 
Approaches to Teaching Inventory (ATI; Trigwell & Prosser, 1996a); the 16-item 
ATI (Trigwell & Prosser, 2004); the 22-item Revised-ATI (Trigwell et al., 2005a); the 
Instruction Preference Questionnaire (IPQ, Hativa & Birenbaum, 2000); and the Teacher 
Beliefs Survey (TBS, Woolley et  al., 2004). Of all these tools, the ATI (Trigwell & 
Prosser, 1996a) is the most cited tool and had been extensively used, being adapted and 
validated on many different populations (Harshman & Stains, 2017). Anyway, like any 
other instruments, ATI has been criticized by some authors for its conceptual underpin-
nings and development (Eley, 2006; Harshman & Stains, 2017). Over time, to improve 
it, ATI’s authors developed several versions of the inventory (e.g., Trigwell & Prosser, 
1996a, 2004; Trigwell et  al., 2005b). These versions of ATI were effectively used in 
many studies (e.g., Postareff et al., 2007, 2008a; Stes et al., 2010a), and almost all the 
validation studies have shown good reliability results (e.g., China (Zhang, 2001); Dutch 
(Stes et al., 2010b)).

Considering the most recent finding, there is greater evidence for better psychometric 
properties (i.e., internally consistent and fit statistics) for the R-ATI with 22 items than 
the 16-item ATI (Harshman & Stains, 2017). For this reason, in the present study, we 
use the R-ATI version with 22 items (Trigwell et al., 2005a).

Method

Participants

The Center of Academic Development (CAD) of the West University of Timişoara 
(WUT) offers yearly pedagogical training programs for academics from within the 
WUT and other Romanian university partners. The impact of each CAD activity is 
assessed, and this involves the participation of CAD beneficiaries (i.e., academics) and 
their students. Participation in the activities as well as in the impact assessment process 
is voluntary. Therefore, between September 2017 and March 2020, at the beginning of 
each training activity, all the academics that attended the CAD programs were asked to 
complete the paper-and-pencil form of the Romanian version of R-ATI (Trigwell et al., 
2005b). Before completing the questionnaire, one research team member read to the 
participants one standard procedure to fill out the questionnaire (i.e., informed consent, 
data anonymity, etc.). It was mentioned that the academics must refer to their teaching 
approaches adopted at one specific discipline (i.e., one of the disciplines they teach at 
the moment). Following the World Medical Association Helsinki declaration and the 
minimal risk nature of the study, no ethical board approval was required.
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Our sample, as presented in Table 1, was a convenience sample and consisted of a 
total of 705 in-service academics (63.97% female, mean age = 40.4) from six Romanian 
universities. Regarding teachers’ specializations, we used Becher’s classification and we 
grouped them as follows: “pure hard” (i.e., Chemistry, Biology, Geography, Mathemat-
ics, and Informatics); “applied hard” (i.e., Medicine); “pure soft” (i.e., Linguistics, His-
tory, and Theology); and “applied soft” (i.e., Law, Administrative Sciences, Economy 
and Business Administration, Physical Education and Sports, Social Sciences, Philoso-
phy, and Communication Sciences) (Becher, 1989).

Measure

We used R-ATI (Trigwell et al., 2005b) to investigate the teaching approach. The R-ATI 
contains two main scales (i.e., “conceptual change/student-focused” (CCSF) and 

Table 1  Sample characteristics

Hard disciplines Soft disciplines Total

Pure hard (N = 93) Applied 
hard 
(N = 318)

Pure soft (N = 35) Applied 
soft 
(N = 259)

Gender
Female 53 183 30 185 451
Male 29 115 3 54 201
Not specified 11 20 2 20 53
Age
Mean 40,26 39,03 40,16 42,14 40,40
Range 25–55 25–62 32–49 25–62 25–62
Not specified 47 52 19 107 225
Class size
≤30 students 45 191 12 104 352
>30 students 39 117 17 124 297
Not specified 9 10 6 31 56
Program of studies in which 

the discipline is taught
Bachelor 72 270 20 174 536
Master 6 8 2 24 40
PhD 3 16 0 4 23
Not specified 12 24 13 57 106
Teaching experience
≤5 years 24 145 2 42 213
> 5 years 54 133 29 192 408
Not specified 15 40 4 25 84
Academic status
Assistant lecturer with PhD 55 228 25 134 442
(Senior) lecturer or professor 19 40 4 80 143
Not specified 19 50 6 45 120
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“information transmission/teacher-focused” (ITTF)) and two subscales (i.e., intentions and 
strategies) into each of it. The CCSF scale describes teaching intentions and strategies that 
focus on the student intended to enhance their understanding of the subject matter. The 
ITTF scale describes a teacher−/knowledge-focused approach in which teachers are con-
centrated on what they do in teaching and on the content to be taught. The R-ATI has 22 
items and respondents must assess each item using a 5-point Likert scale (from never/only 
rarely true of me to always/almost always true of me). Details regarding the adaptation of 
R-ATI are presented in the First Supplemental Material.

Data analysis

The main data analysis involved the use of several R packages to analyze our dataset. We 
followed the recommendations provided by Constantini and Perugini (2017) for conduct-
ing network analysis. Therefore, we had four steps: network estimation (i.e., estimation of 
the Graphical Gaussian Model), node centrality (i.e., estimation of the importance of each 
R-ATI item), network stability (i.e., we bootstrapped 95% confidence intervals for all edges 
and all centrality indices), and network replication (i.e., we compared the networks of sub-
sets of participants). This procedure is similar to the approaches followed by Fried et al. 
(2018) and Smarandache et al. (2021).

Because R-ATI responses are on an ordinal scale, we estimated the network using the 
Graphical Gaussian Model available in the qgraph package (Epskamp et al., 2012). Graphi-
cal representations of the estimated networks display partial correlations between any pair 
of R-ATI items, while controlling for the variance of all other items. In the graphical rep-
resentations, thicker lines represent stronger partial correlations, while the direction of 
the relationship was represented by colors (i.e., red lines for negative relations). Because 
most partial correlations have very small values, we simplified the interpretation of our 
network using the Least Absolute Shrinkage and Selection Operator (LASSO) (Friedman 
et  al., 2008), with the extended Bayesian Information Criterion model (EBIC) selection 
(Foygel & Drton, 2010). This approach replaces the small correlation values with the value 
zero, while allowing for an optimal ratio between false-positive decisions (i.e., correlations 
that should be removed) and true-positive decisions (i.e., correlations that should not be 
removed). Next, we used the qgraph (Epskamp et  al., 2012) to compute and to plot the 
centrality indices for all nodes. In the third stage, we estimated the stability of our network 
using the bootstrapping procedures implemented by bootnet R package (Epskamp et  al., 
2018a). Finally, we compared the networks of subsets of participants using the Network-
ComparisonTest R package (van Borkulo et al., 2017).

Results

Network estimation

The descriptive statistic of the variables of the R-ATI is presented in Table 2. The net-
work based on the partial correlations between all R-ATI items is presented in Fig. 1. 
We found that the teacher-focused approach involved strong relationships between 
two teacher-focused strategies which have a formal assessment as the main goal (i.e., 
items ITTF9 and ITTF11) and strong associations between teacher strategies regard-
ing the efficient transmission of information (i.e., items ITTF1, ITTF16, and ITTF19). 
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Regarding the student-focused approach, the strongest relationships were found in the 
case of teacher intentions regarding helping students to build their understanding of 
the discipline (i.e., items CCSF17, CCSF20, and CCSF21), and in the case of teachers’ 
intentions regarding development of students’ ideas (i.e., items CCSF5 and CCSF15).

Node centrality indices

Because the items are grouped based on their content (i.e., teacher-focused and student-
focused), the items that bridge these two hemispheres are most important. In this case, 
the analysis focused on the investigation of the centrality indices of each item. We cal-
culated three centrality measures (i.e., strength, closeness, and betweenness) for each 
item (or network node), and their standardized values are presented in Fig. 2. The most 
central node is a teacher-focused item (i.e., item ITTF16—In this subject, my teaching 
focuses on the good presentation of information to students), which had the highest val-
ues on two of the centrality indices (i.e., strength and betweenness). The second node in 
terms of centrality importance is an item that describes an intention of student-focused 
teaching (i.e., item CCSF20—Teaching in this subject should help students question 
their own understanding of the subject matter). Another student-focused teaching cen-
tral to this network is item CCSF17 (I see teaching as helping students develop new 
ways of thinking in this subject). The third node in terms of centrality importance is a 
strategy focused on content (i.e., item ITTF11—In this subject, I provide the students 
with the information they will need to pass the formal assessments). Altogether, cen-
trality indices of the present study underline the importance of the focus on presenting 
good information, facilitation of student self-reflection and providing students with the 
information they need to pass the formal assessments as key elements in understanding 
the teaching approaches network.

Table 2  Descriptive statistics of 
the variables

Mean, standard deviation in the brackets

Variables R-ATI main scales

CCSF ITTF

Gender
Female 4.25 (0.88) 3.92 (0.73)
Male 4.17 (0.82) 3.98 (0.74)
Teaching experience
≤ 5 years 4.20 (0.84) 3.93 (0.73)
> 5 years 4.24 (0.88) 3.92 (0.74)
Class size
≤ 30 students 4.26 (0.84) 3.96 (0.71)
> 30 students 4.18 (0.87) 3.94 (0.78)
Discipline specific
Pure hard 4.14 (0.82) 3.96 (0.73)
Applied hard 4.23 (0.82) 4.07 (0.72)
Pure soft 4.28 (0.97) 3.59 (0.88)
Applied soft 4.25 (0.92) 3.77 (0.74)
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Network stability

We used bootstrapping procedures to estimate the stability of our previous findings (Hevey, 
2018). Using the R bootnet package (Epskamp et al., 2018b), we estimated the accuracy of 
all partial correlations (i.e., for each partial correlation, we computed the 95% confidence 
interval). The partial correlation estimates and the associated 95% confidence interval plot-
ted in Fig. 3 indicated that all partial correlation values are close to the estimated bootstrap 
mean.

Next, we examined the stability of the centrality indices using the bootnet package 
(Epskamp & Fried, 2018). In this case, we used a case-dropping bootstrap that estimates 
the centrality indices on subsamples of the original dataset and correlated these new values 
with the original (or full-sample) value. Our analyses re-estimated these indices on 100 
subsamples with diminished sizes of up to 75% (i.e., subsamples that included only 25% 
of the original responses). Results indicated that our centrality indices are stable: all three 
centrality indices of the subsamples (i.e., betweenness, closeness, and strength) will still 
correlate at r = .70 with the initial values, even if we drop 51.6% of our sample. This value 

Fig. 1  Network of approaches to teaching. Note: Network representation using the EBICgLasso algorithm
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Strength Closeness Betweenness
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Fig. 2  Standardized centrality indices for the EBIC graphical LASSO network, for all items of the R-ATI
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Bootstrap mean Sample

Fig. 3  Bootstrapped confidence intervals of estimated edge weights. Note: The black line indicates the 
bootstrapped mean values of the confidence interval, the red line indicates the sample values, and the gray 
area the 95% confidence intervals
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is within the range suggested by Epskamp and Fried et al. (2018), who concluded that drop 
percentages above 50% indicate good stability of the centrality indices. The most precisely 
estimated centrality index is Strength which even if we drop 67.2% of our sample, will still 
correlate at r = .70 (Fig. 4).

Network replicability

Because previous research suggested that teaching approaches are related to various demo-
graphics (e.g., teachers’ gender, teaching experience) or context-related variables (e.g., 
class size, academic discipline), we investigated whether our network is replicable in dif-
ferent contexts. Using the NetworkComparisonTest package (van Borkulo et al., 2017), we 
estimated different networks for each subsample (e.g., male and female academics). The 
NetworkComparisonTest package (van Borkulo et al., 2017) provides three indices of net-
work replicability: the correlation between the edges of the two networks, the number of 
statistically different edges from one network to another, and the correlation between the 
stability indices of each item (i.e., estimated in each network).

Firstly, we investigated whether the network estimated on a male subsample (N = 201) 
is similar to the network estimated on a female subsample (N = 451). We found that the 
values of the edges in these two networks are correlated (ρ = .44), with no edges being sig-
nificantly different from one network to another. The centrality indices of the two networks 
are also correlated (ρ = .45). Thus, we can conclude that the network is similar in both 
gender-based subsamples.

Secondly, we grouped our respondents into two groups based on their teaching experi-
ence (i.e., more and less than five years). The edges of the two networks were correlated 
(ρ = .55), with no edges being significantly different from one network to another. The cen-
trality indices of the two networks are also correlated (ρ = .68). As in the case of gender 
sub-samples, in the case of teaching experience sub-samples, we can conclude that the net-
work is similar.

Thirdly, we investigated whether the network is replicable across the class size (< 30 
students and > 30 students). We also found similar network solutions in both groups (i.e., 
the values of the edges in these two networks are correlated at ρ = .50, the centrality indices 
are also correlated at ρ = .51, and none of the edges were significantly different from one 
network to another).

Finally, we grouped our respondents into four groups based on the taught discipline 
(i.e., pure hard, applied hard, pure soft, and applied soft specializations) (Becher, 1989). 
We estimated different networks for each category, and we conducted pairwise compari-
sons. Our results suggested that the four networks are similar in terms of centrality indi-
ces (i.e., the correlation values of their centrality indices are ρ > .65) and in terms of edge 
strengths (i.e., 95% of the edges were not statistically different).

Discussion

Recent theoretical and methodological developments in psychology put forward a new 
paradigm that assumes that the covariances between human behaviors can be interpreted 
using a network perspective (Epskamp et al., 2018a; Constantini & Perugini, 2017). Thus, 
we used network analysis and examined the relationships between academics’ teach-
ing intentions and strategies by estimating a graphical LASSO network of R-ATI items 
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(Trigwell et al., 2005a). We investigated how the teacher-focused or student-focused teach-
ing approaches are connected and identified two central nodes (i.e., ITTF16 and CCSF20) 
that are negatively associated, one for each teaching approach. A commonality of the two 
items seems to be the subject matter. On the one hand, the academics emphasize the need 
for “good presentation of information” regarding the subject matter. On the other hand, 
endorsements of this statement are associated with the rejection of the idea that students 
should “question their own understanding of the subject matter.” This central place of the 
subject matter is not surprising. Previous studies (Prosser et al., 2008; Trigwell & Prosser, 
2020) showed a moderately strong relationship between teachers’ understanding of the sub-
ject matter and their teaching approaches. For example, teachers who are more focused on 
overall conceptual understanding and development (i.e., have a holistic understanding of 
the subject matter) are more likely to adopt a learning-centered approach to teaching than 
teachers focused on individual isolated problems (i.e., on the parts of the subject matter) 
(Prosser et al., 2008).

We found that focusing on the good transmission of information is negatively associ-
ated with the idea that students should question their understanding of the subject matter. 
The negative correlation between these two teaching strategies indicated that most of our 
sample academics prefer only one of these strategies. According to the network perspec-
tive, teachers’ preferences for only one of these two strategies will activate the network 
of behaviors specific to that teaching approach and will deactivate the network of behav-
iors specific to the other teaching approach. Consequently, the entire network will be acti-
vated, and we will observe a preference for a content-centered approach to teaching (in 
the case of Transmitting knowledge teaching conceptions) or a preference for a learning-
centered approach (in the case of Changing students’ understanding). Therefore, it is pos-
sible that academics that display a dissonant teaching approach do not see these two strat-
egies as mutually exclusive: one can be effective in transmitting information to students 
and simultaneously encourage them to question their understanding of the subject matter. 
In previous studies, there is a broad agreement regarding dissonant teaching approaches 
as intermediary teaching profiles between content-focused approach and learning-focused 
approach (Postareff et  al., 2008a; Stes & Van Petegem, 2014). Thus, our finding is par-
ticularly important because it indicates which could be the first instructional suggestion 
(i.e., encourage students to address questions) to stimulate a dissonate teaching approach 
as an intermediary step towards the desirable learning-centered approach to teaching. Trig-
well and Prosser (1996a) advanced a similar idea highlighting that academics with a more 
learning-centered conception of teaching saw questions as an important part of their teach-
ing approach. On the opposite side, academics who adopt more content-centered concep-
tions of teaching saw questions as an irrelevant instructional strategy.

From a network perspective (Constantini & Perugini, 2017), the academics’ concep-
tions towards the subject matter activate the central nodes, and will activate other nodes 
directly, which will activate other nodes. Regarding the nodes that have the strongest rela-
tions with the central nodes, there are two different shades. In the context of the content-
centered approach, the items continue to reflect the academics’ conceptions about the sub-
ject matter (i.e., ITTF1—student should focus their study on what the teacher provides 
them—and ITTF19—the teachers’ teaching focuses on delivering what he/she knows to 
the students). On the other hand, the nodes for the learning-centered approach show teach-
ers’ intentions to help students to learn (i.e., CCSF21—teaching should include helping 
students find their own learning resources—and CCSF17—teaching should be seen as a 
way of helping the student develop new ways of thinking), suggesting teaching strategies 
based on teacher–student interaction. This could indicate that content- or learning-centered 
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approaches to teaching might result from a content-to-interaction ratio: if the subject mat-
ter is viewed as something that must be memorized and/or retained, then teachers are more 
likely to adopt a content-centered approach to teaching, while if they understand the subject 
matter as a means to contribute to students’ intellectual development/conceptual change, 
then they are more likely to interact with students and, consequently, adopt a learning-
centered approach to teaching. To some extent, these results are consistent with the previ-
ous findings (e.g., Kember, 1997; Stes & Van Petegem, 2014; Trigwell & Prosser, 1996b), 
which highlighted the role of interaction in adopting specific teaching approach. For exam-
ple, Stes and Van Petegem (2014) concluded that even if content- and learning-centered 
approaches are distinct types of approaches to teaching, “they can also be seen as poles 
of a continuum as well” (Stes & Van Petegem, 2014, p. 655). In this continuum, the inter-
mediary phases are presented as dissonant approaches to teaching. Moreover, along this 
continuum, the progress from a content-centered approach to a learning-centered approach 
is sustained by more interaction between teacher and students, and students to students. 
Our results can neither confirm nor infirm the existence of a continuum of the teaching 
approaches but showed a possible role of the academics’ disposition to interact with their 
students for adopting a learning-centered approach to teaching. Moreover, our study com-
pleted previous research results by showing that the academics’ disposition to interact with 
their students is based on their own conception about the subject matter.

In our comparative analyses, we grouped our respondents using demographic character-
istics or context-related characteristics and we obtained similar networks. Our results sug-
gested that the emergence of academics’ preference for an approach to teaching involves 
similar emerging processes, regardless of the academic disciplines, class size, academ-
ics’ gender, and teaching experience. Therefore, any potential differences between these 
academic categories cannot be attributed to different emerging processes but to differ-
ent situational clues that may activate or deactivate the network. Previous studies (Nevgi 
et al., 2004; Lueddeke, 2003; Prosser et al., 2003; Singer, 1996) mentioned that teaching 
approaches vary depending on context variables such as class size, academics’ gender, 
teaching experience, and specific of the discipline. On the other hand, other research stud-
ies reported opposite findings (e.g., Stes et al., 2008). Our study could complete this picture 
highlighting that regardless of their or contextual characteristics (e.g., class size, academ-
ics’ gender, teaching experience), academics decide to adopt a specific teaching approach 
(content or learning-centered) using a decision-making process based on a content-to-inter-
action ratio.

Implications for academic development practice

The main objective of university teachers’ pedagogical development programs is to stimu-
late academics towards adopting a consonant student-centered approach to teaching (Hicks 
et  al., 2010). To achieve this aim, several previous studies highlighted that the focus of 
these professional development programs should be on changing university teachers’ con-
ception of teaching (e.g., Postareff et al., 2008a; Trigwell & Prosser, 1996b), since changes 
in their instructional strategies are more likely after such conceptual changes (Ho et  al., 
2001; Trigwell & Prosser, 1996b). Our results suggested that changing academics’ con-
ception of the subject matter could be the first step to change academics’ conception of 
teaching. Thus, changing academics’ conception of the subject matter should be an impor-
tant objective of pedagogical trainings dedicated to academics. Although Trigwell et  al. 
(2005b) advanced a similar call more than 15 years ago, a recent meta-analysis on studies 
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investigating the effectiveness of pedagogical training for academics identified several 
initiatives that aimed to change academics’ conception of teaching, but none addressed 
changes in academics’ conception of subject matter (Ilie et al., 2020).

Previous research showed that academics’ conceptions of teaching change slowly, even 
if this process varies depending on academics’ teaching experience (e.g., Postareff et al., 
2007; Postareff & Nevgi, 2015; Vilppu et  al., 2019). Consequently, if aimed to change 
conceptions, pedagogical programs must be specifically designed for this cause. Thus, we 
advanced some suggestions to design programs aimed to change academics’ conceptions of 
subject matter. First, before developing such programs, one must clarify what it means to 
change academics’ conceptions of subject matter. In this vein, different theoretical frame-
works (e.g., Prosser et al., 2005, 2008; Trigwell et al., 2005b; Visser-Wijnveen et al., 2009) 
could be chosen as referential. For example, Prosser et al. (2005, 2008) proposed a five-
point continuum for the experience of understanding the subject matter, ranging between 
focusing on the parts of the subject matter and focusing on the subject matter as a whole. 
The authors also reported moderately strong relations between academics’ understanding 
of subject matter and their teaching approach (Prosser et al., 2008).

Second, one could use lessons from previous pedagogical training to change academ-
ics’ conception of teaching (e.g., Ginns et  al., 2008; Ho et  al., 2001; Kember, 1997) to 
develop instructional models for changing academics’ conception about the subject matter. 
For example, Ho et al. (2001) used four theories of conceptual change and developed an 
instructional model for conceptual change programs with four main elements (i.e., self-
awareness, confrontation, alternative conception, and commitment building). After imple-
menting one program based on this instructional model, Ho et al. (2001) reported positive 
results on changing academics’ teaching concepts.

Third, reflection seems to be a key instructional approach to change teachers’ concep-
tions (e.g., Ho et al., 2001). However, using reflection as an instructional approach in an 
effective way is not always as easy as it could seem (Chan & Lee, 2021; McAlpine et al., 
2006). For such an approach, one should carefully organize the instruction task, respecting 
several conditions for the reflection process (Karm, 2010) to stimulate the process beyond 
an intuitive approach towards an in-depth reflection process.

Finally, previous studies (e.g., Prosser et al., 2005, 2008; Trigwell et al., 2005a; Visser-
Wijnveen et al., 2009) highlighted a statistically significant correlation between teachers’ 
understanding of the subject matter, teaching, and research. In this vein, one could use 
action research, evidence-based teaching, or research–teaching nexus (e.g., Kaasila et al., 
2021) as frameworks for their instructional approaches to stimulate changes in academics’ 
conception about the subject matter.

Limitations and implications for future research

There are some limitations that should be considered. Firstly, our analyses are based on 
a limited pool of items (i.e., R-ATI; Trigwell et  al., 2005b). Future studies should also 
include items from other similar scales such as the Instruction Preference Questionnaire 
(Hativa & Birenbaum, 2000) or any other relevant inventory specially constructed to assess 
the teaching conceptions like the Questionnaire of Conceptions about Teaching (QCAT; 
Perez-Villalobos et  al., 2019) or the Conceptions on Learning and Teaching of Teachers 
Questionnaire (COLT; Jacobs et  al., 2020). A similar analysis on a larger pool of items 
could provide additional insights regarding academics’ conceptions or their preferences for 
teaching approaches.
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Secondly, we used cross-sectional data. Therefore, our results should not be interpreted 
in a causal key. Future longitudinal research studies could evaluate the temporal order of 
these nodes, using statistical apparatus that is available (Epskamp et al., 2018b). Moreover, 
controlled trials could investigate whether the preference for a learning-centered approach 
to teaching can be enhanced by programs aimed at changing academics’ conceptions about 
the subject matter. If such interventions will report positive results, they will provide causal 
evidence regarding teachers’ conceptions of the subject matter in determining the prefer-
ence for a learning-centered approach of teaching.

Thirdly, future studies should investigate the network replicability considering variables 
such as the quality of the teaching and learning environment, main teaching method of the 
course, academics’ self-efficacy beliefs, academics’ conceptions, or self-regulation skills.

Fourthly, our results allow us to advance a call for more in-deep studies investigating 
the academics’ conceptions about the subject matter. For example, using the phenomeno-
graphic approach to explore this subject could advance our knowledge about the latent 
variables that define the academics’ conceptions about the subject matter. For such studies, 
Prosser’s works could be a useful starting point (Prosser et al., 2005, 2008). In addition, 
the result of the phenomenographic investigation could represent the basis for the devel-
opment of specific quantitative scales that measure the academics’ conceptions about the 
subject matter. Such instruments would be helpful for stimulating the discussion among 
groups of academics to raise awareness of the variation in qualitatively different ways of 
understanding and approaching the subject matter and the implications of these aspects on 
students’ learning. Also, instruments that will investigate the academics’ conceptions about 
the subject matter quantitatively could be used for monitoring the impact of pedagogical 
training for academics as those proposed above in the Implications for academic develop-
ment practice section.

Finally, there is an interesting debate about how academics’ approaches and conceptions 
of teaching are related in the literature. While most of the studies concluded that changes in 
academic’ instructional strategies are more likely after a change in academics’ conceptions 
(Ho et  al., 2001; Trigwell & Prosser, 1996b; Gibbs & Coffey, 2004), other studies (i.e., 
Guskey, 2002; Pedrosa-de-Jesus & Silva Lopes, 2011) concluded that changes in teaching 
practices preceded changes in teaching conceptions. This latter conclusion is also partially 
supported by a recent study published by Cassidy and Ahmad (2019). Our results seem 
contrary to that advanced by Cassidy and Ahmad (2019) by concluding that academics’ 
conception (about the subject matter) could be the first variable that impacts the academ-
ics’ adoption of one particular approach to teaching. The network analysis perspective 
could be helpful to advance our knowledge on this debate. For example, Tang et al. (2020) 
applied network analyses (i.e., co-occurrence analysis and correlation-based analysis) to 
investigate the relationship and difference between curiosity and interest.

Conclusion

This study is one of the first studies in educational research that used the network analysis. 
We found that academics’ conceptions about the subject matter could be the first variable 
responsible for how academics develop their teaching approach preferences. Furthermore, 
we found that these relationships are stable across different contextual variables (i.e., the 
academic disciplines, class size, academics’ gender, and teaching experience). Addition-
ally, we provided further evidence for the adaptation of the R-ATI (Trigwell et al., 2005b) 
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on the Romanian context. Consequently, we called for more studies that investigate the aca-
demics’ conceptions about the subject matter and their implication on teaching in higher 
education and, complementary, for pedagogical training programs that address these topics.

According to our results, academic developers should help teachers raise their aware-
ness about their teaching by properly addressing their conceptions of the subject matter. It 
is our hope that a better understanding of the academics’ conceptions of the subject matter 
taught will bring valuable insights not only for the academics’ mastery of learning-focused 
approaches to teaching but also for meaningful student learning approaches. Also, follow-
ing the example of Smarandache et al. (2021), the present study invites researchers to use 
the network psychometrics perspective in educational research (e.g., to investigate teach-
ers’ conceptions, approaches to teaching, and students’ approaches to learning in higher 
education). We argue that the network psychometrics analysis could be useful to bring 
valuable insights on ongoing debates presented in the literature at this moment (e.g., the 
co-occurrence of approaches and conceptions of teaching), and could enhance our under-
standing of these phenomena.
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