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Source selection and source use 
as a basis for evidence-informed 
teaching
Do pre-service teachers' beliefs regarding the utility 
of (non-)scientific information sources matter?
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Abstract: Pre-service teachers rarely deal with problematic classroom situations in an evidence-informed way. One reason is that they often hold 
unfavourable beliefs about the utility of educational theories and evidence for competently dealing with classroom problems. Unfavourable be-
liefs about the utility of educational theories and evidence may weaken not only their actual use, but also already the selection of scientific infor-
mation sources. Furthermore, beliefs about the utility of non-scientific theories and evidence might play a role in this process. We assessed  N = 
202 pre-service teachers' beliefs about the utility of educational research, subjective theories and anecdotal evidence in dealing with problem-
atic classroom situations. They were presented with a case vignette of a fictitious teacher's unsuccessful attempts to deal with a problematic 
classroom situation and asked to provide feedback. Before giving feedback, participants could select up to four different information sources, 
namely (a) an educational theory, (b) the results of an empirical study, (c) a subjective theory, or (d) anecdotal evidence. Results showed that 
 participants had significantly more positive beliefs about the utility of anecdotal evidence compared to educational research and subjective 
theories. Moreover, they selected educational theory significantly less often than any other source, and anecdotal evidence more frequently than 
educational theory and evidence. However, in students' feedback, educational theory was used as often as anecdotal evidence and significantly 
more often than educational evidence and subjective theories. Students' beliefs about the utility of educational theories and evidence were 
predictive for both selection and use of scientific sources, albeit with rather small effect sizes. The selection and use of non-scientific sources 
was not predicted by students' beliefs. Pre-service teacher education should not only target future teachers' skill and knowledge acquisition 
 regarding evidence-informed teaching, but also help them develop more favourable beliefs about the utility of scientific theories and evidence.

Keywords: Evidence-informed teaching, pre-service teachers, beliefs about the utility of (non-)scientific theories and evidence, source use, 
source selection

Quellenauswahl und Quellennutzung als Grundlage für evidenzorientiertes Lehren - Welche Rollen spielen Überzeugungen von Lehramts-
studierenden hinsichtlich der Nützlichkeit (nicht-)wissenschaftlicher Informationsquellen?

Zusammenfassung: Lehramtsstudentinnen und -studenten referenzieren bei der Analyse von unterrichtlichen Problemsituationen nur selten 
auf bildungswissenschaftliche Theorien und Befunde. Eine mögliche Ursache können ungünstige Überzeugungen hinsichtlich der Nützlichkeit 
bildungswissenschaftlicher Theorien und Befunde zur Lösung entsprechender Problemsituationen sein. Diese Studie geht der Annahme nach, 
dass Überzeugungen hinsichtlich der Nützlichkeit bildungswissenschaftlicher Theorien und Befunde nicht nur die Nutzung, sondern auch be-
reits die Auswahl entsprechender Informationsquellen beeinflussen können. Zudem können dabei auch Überzeugungen zur Nützlichkeit nicht-
wissenschaftlicher Theorien und Evidenzen bedeutsam sein. Untersucht wurden N = 202 Lehramtsstudentinnen und -studenten hinsichtlich 
ihrer Überzeugungen zu bildungswissenschaftlichem Wissen, subjektiven Theorien und anekdotischer Evidenz. Sie wurden gebeten, einer fik-
tiven Lehrkraft Feedback zu ihren suboptimalen Versuchen zur Lösung einer unterrichtlichen Problemsituation zu geben. Vor der Formulierung 
des Feedbacks hatten die Teilnehmerinnen und Teilnehmer die Möglichkeit, bis zu vier unterschiedliche Informationsquellen auszuwählen, die 
ihnen (a) eine bildungswissenschaftliche Theorie, (b) Ergebnisse einer bildungswissenschaftlichen Studie, (c) die subjektive Theorie einer Se-
minarlehrkraft und (d) anekdotische Evidenz einer erfahrenen Lehrkraft präsentierten. Die Ergebnisse zeigten, dass die Teilnehmerinnen und 
Teilnehmer signifikant günstigere Überzeugungen zur Nützlichkeit von anekdotischer Evidenz verglichen mit bildungswissenschaftlichem 
Wissen und subjektiven Theorien aufwiesen. Auch riefen sie die bildungswissenschaftliche Theoriequelle signifikant seltener auf als jede an-
dere Quelle, während die anekdotische Evidenz häufiger ausgewählt wurde als die bildungswissenschaftliche Theorie und die Ergebnisse einer 
bildungswissenschaftlichen Studie. Überraschenderweise wurde die bildungswissenschaftliche Theoriequelle aber vergleichbar oft wie die 
anekdotische Evidenz im Feedback genutzt, während die bildungswissenschaftliche Evidenz sowie die subjektive Theorie signifikant seltener 
referenziert wurden. Die Überzeugungen der Studentinnen und Studenten waren prädiktiv für die Auswahl und Nutzung bildungswissenschaft-
licher, nicht aber nicht-wissenschaftlicher Quellen. Daher sollte im Rahmen der Lehramtsausbildung nicht nur versucht werden, Lehramts-
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studentinnen und -studenten Gelegenheiten zum Erwerb bildungswissenschaftlichen Wissens, sondern auch zur Entwicklung günstiger 
 wissenschaftsbezogener Überzeugungen bereit zu stellen.

Schlüsselwörter: Evidenzinformiertes Lehren, Lehramtsstudierende, Überzeugungen zur Nützlichkeit (nicht-)wissenschaftlicher Theorien und 
Evidenz, Quellennutzung, Quellenauswahl

Equipping future teachers with the skills and abilities ne
cessary to consult and use educational evidence when 
confronted with problematic classroom situations is an 
important task for preservice teacher education (e. g., Eu
ropean Commission, 2007; U.S. Department of Educa
tion, 2002). The relevance of this task becomes apparent 
in light of  research findings showing that teachers rarely 
ground their pedagogical decisions in educational evi
dence (e. g., Hetmanek et al., 2015). Potential reasons for 
this are manifold, including teachers' possible lack of 
knowledge of such evidence (Brown & Rogers, 2015; Neu
weg, 2011) or difficulties transferring this knowledge to the 
problem at hand (Wagner, Bergner, Krause, & Stark, 2018).

In addition to such knowledgerelated barriers, unfavour-
able beliefs about the utility of educational theories and evidence 
have also been discussed as a possible barrier to the applica
tion of scientific educational information to real world class
room problems (Joram, 2007). Such unfavourable beliefs 
about the utility of educational theories and evidence might 
not only act as barriers to the actual use of educational theo
ries and evidence. They might already come into play in the 
decision on whether or not to even consult scientific sources 
in the first place when confronted with a classroom problem. 
This might be especially true for preservice teachers, whose 
views on good teaching are often based on gut feelings and 
personal experience rather than scientific evidence (Csana
di, Kollar & Fischer, in press). However, little is also known 
about preservice teachers' beliefs about the utility of such 
nonscientific knowledge and how these impact their reason
ing processes (Bråten & Ferguson, 2015).

The present study therefore seeks to uncover pre 
service teachers' differential beliefs concerning the utility 
of scientific (i. e., educational) and nonscientific theories 
and evidence, their selection of different scientific and 
nonscientific sources of information, and their use of 
these sources when thinking about problematic classroom 
situations. Furthermore, we investigate to what extent 
 preservice teachers' selection and use of sources are pre
dicted by their beliefs about the utility of (non)scientific 
theories and evidence.

Evidence-informed Teaching

Knowledge of scientific, educational and psychological 
theories and evidence is seen as an essential component of 

teachers' professional competence (Baumert & Kunter, 
2006; Shulman, 1986). Recent results document higher 
levels of instructional quality, increased teaching self 
efficacy, and positive learning outcomes among pupils of 
teachers who possess more scientific educational / psycho
logical knowledge (e. g., König & Pflanzl, 2016; Voss, Kunt
er, & Baumert, 2011). Against this backdrop, political bod
ies (e. g., European Commission, 2007; U.S. Department 
of Education, 2002) and researchers (e. g., Bauer & Prenzel, 
2012) call for “the use of research evidence to support 
learning and decisionmaking“ (Williams & Coles, 2007, 
p. 812) by teachers, that is, evidenceinformed teaching.

In evidenceinformed teaching, however, educational 
evidence should not be regarded as a “recipe” that can 
easily be applied to a given problem like a drug can be 
administered to cure a patient of a headache. When it 
comes to teaching, educational theories and evidence 
should instead be regarded as one of several possible 
sources to guide decisions (Cain, 2015; Stark, 2017). It is 
certainly true that not every decision a teacher needs to 
make requires an indepth consideration of educational 
theories or evidence (Shavelson & Stern, 1981). Yet when 
problems come up repeatedly without being sufficiently 
addressed, teachers should be able to seek out, obtain 
and potentially apply what scientific research on teaching 
and learning has to offer to pave the way for competent 
action (Stark, 2017).

However, prior research suggests that applying scien
tific educational / psychological theories and evidence to 
interpret and explain classroom events presents a great 
challenge for teachers (e. g., Brown & Rogers, 2015; Het
manek et al., 2015; Neuweg, 2011). A study by Franke and 
Wecker (2019) showed that when faced with actual class
room problems (e. g., students who seem to be unmotivat
ed to follow the lesson), inservice teachers tend to rely on 
everyday theories and experiential knowledge, which Neu
weg (2011) demonstrated to be often illreflected. Furing
hetti and Pehkonen (2002) demonstrated that even when 
teachers possess relevant scientific knowledge, they often 
have difficulties applying it. Similar results have been re
ported for preservice teachers as well (Wagner, Klein, 
Klopp, & Stark, 2014). Qualitative studies indicate that 
preservice teachers tend to use educational theories that 
do not fit the problem – or if they do fit, apply them only 
superficially (e. g., Cain, 2015; Furinghetti & Pehkonen, 
2002). Instead of applying scientific educational / psycho
logical knowledge, preservice teachers often fall back on 
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everyday understandings, subjective theories and person
al experience (De Bruyckere, Kirschner & Hulshof, 2015; 
Kagan, 1992; Pajares, 1992). They also tend to engage in 
tautological explanations, mold empirical evidence to fit 
their prior beliefs and assumptions or use pseudoevi
dence to back up their claims (Kuhn, 1989; Kuhn & Reiser, 
2005; Wenglein, Bauer, Heininger, & Prenzel, 2015).

Taken together, pre and inservice teachers' efforts to 
engage in evidenceinformed teaching are quite often su
perficial at best. It is therefore a core task for preservice 
teacher education to equip future teachers with the skills 
and abilities necessary to engage in competent, evidence
informed teaching.

Developing a process model of the effects 
of pre-service teachers' beliefs about the 
utility of (non-)scientific theories and 
evidence on evidence-informed teaching

So far, little is known about the mechanisms explaining 
how (un)favourable beliefs of preservice teachers about 
the utility of (non)scientific theories and evidence affect 
their reasoning about teaching. We therefore propose a 
process model that provides a heuristic framework to 
analyse these mechanisms (see Figure 1). It differenti
ates between (a) preservice teachers' beliefs about the 
utility of different kinds of (non)scientific sources, (b) 
the selection of different kinds of (non)scientific sourc
es, and (c) their use during reasoning about problematic 
classroom situations. Moreover, it builds on a distinction 
between different kinds of information preservice 
teachers may draw upon during evidenceinformed rea
soning about problematic classroom situations proposed 

by Franke and Wecker (2019): scientific theories, scien
tific (i. e., empirical) evidence, subjective theories and 
anecdotal evidence. The components of the model and 
their interrelations are described in more detail below. 
Note, however, that the framework in Figure 1 only acts 
as a heuristic tool to help the reader arrive at a better un
derstanding of the rationale of our study. Especially 
among experienced inservice teachers, the boundaries 
between different components of the model might be 
less clearcut than the model implies. For example, re
search on teacher expertise showed that it is often hard 
to disentangle the kinds of knowledge that experienced 
teachers, in particular, use to tackle a given classroom 
problem, because scientific knowledge is often integrat
ed with experiential knowledge (Schmidt & Boshuizen, 
1992).

Beliefs about the utility of scientific vs.  
non-scientific sources

The first distinction we propose is between beliefs about 
the utility of scientific theories and evidence and beliefs 
about the utility of nonscientific theories and evidence. 
Clark (1988) referred to teachers' beliefs as preconcep
tions and implicit theories. He stated that their use does 
not necessarily have to be and often is not consistent with 
educational theory and evidence, for they “tend to be ec
lectic aggregations of causeeffect propositions from many 
sources, rules of thumb, generalizations drawn from per
sonal experience, beliefs, values, biases, and prejudices” 
(p. 5). So far, substantial research has focused on teachers' 
beliefs regarding pupils (e. g., Suprayogi, Valcke, & God
win, 2017), teaching and learning (e. g., Schoen, LaVenia, 

Figure 1. Conceptual model of the assumed effects of pre-service teachers’ beliefs about the utility of (non)-scientific theories and evidence on the 
use of (non)-scientific theories and evidence during reasoning about problematic classroom situations.
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& Ozsoy, 2019) or epistemic beliefs (e. g., Merk, Rosman, 
Muis, Kelava, & Bohl, 2018). Much less is known about 
preservice teachers' beliefs about the utility of (non)sci
entific theory and evidence.

Existing research on this topic has strongly focused on 
preservice teachers' typically rather unfavourable beliefs 
about the utility of scientific educational knowledge. For 
example, Bråten and Ferguson (2015) found preservice 
teachers to more strongly believe in sources of knowledge 
about instruction derived from practice rather than theory. 
In a longitudinal study, Allen (2009) observed that pre
service teachers valued the theories they learned in their 
teacher education programme and the practice they ob
served during internships to a similar extent. However, 
once they entered service, they privileged the latter. In an
other study, Merk et al. (2017) provided preservice teach
ers with three texts that were invariant in content, but pre
sented as written either by (a) a practitioner, (b) an expert, 
or (c) a researcher. They asked participants to rate the per
ceived value they attributed to these texts for their profes
sional practice. Surprisingly, findings that were labelled as 
coming from a scientific study were perceived as more rel
evant for practice than statements by a practitioner or ex
pert. Thus, in sum, the evidence regarding preservice 
teachers' beliefs about the utility of different information 
sources appears to be mixed.

The studies just reported have in common that they all 
compared participants' beliefs about the utility of scien
tific vs. nonscientific information. Yet, they ignore the 
fact that both scientific and nonscientific information 
may come in different forms. Franke and Wecker (2019) 
argue that a distinction should be made as to whether in
formation is “theoretical” or “empirical”: Theoretical in
formation refers to explanations for the occurrence or 
possible antecedents and effects of phenomena, which 
may either be scientific (e. g., a description of selfdeter
mination theory, Ryan & Deci, 2000, or cognitive load 
theory, Sweller, van Merriënboer, & Paas, 2019) or non
scientific (e. g., the urban myth that “learning styles” ex
ist, see De Bruyckere, et al., 2015). Empirical information, 
in contrast, is based on observations, which can again ei
ther be scientific (e. g., the observation that structured col
laborative learning works better with respect to knowl
edge acquisition than unstructured collaborative learning; 
see Vogel, Wecker, Kollar & Fischer, 2017), or nonscien
tific (e. g., a teacher's personal, perhaps repeated experi
ence that “group work does not work”). Thus, in line with 
Franke and Wecker (2019), we propose to distinguish be
tween beliefs about the utility of four different kinds of 
information: (a) scientific (i. e., educational) theories, (b) 
scientific (i. e., educational) evidence, (c) subjective theo
ries, and (d) anecdotal experience, and investigate how 
these different beliefs relate to the selection and use of 

sources during preservice teachers' reasoning about 
problematic classroom situations.

Source selection

The second component of our heuristic framework (see 
Figure 1) refers to source selection. During classroom prac
tice, teachers are forced to make many decisions “on the 
fly”, that is, without having the time to access specific re
sources beyond their currently available knowledge. Yet, 
especially when the same problems arise several times or a 
problem is new and the teacher does not yet have a routine 
for dealing with it, they may engage in a more indepth 
reasoning process. This process may involve a conscious 
search for and selection of information sources (Shavelson 
& Stern, 1981).

In line with the distinction proposed above, these infor
mation sources may be of different kinds: First, teachers 
may decide to seek out information sources presenting 
theoretical accounts which might be relevant for their cur
rent problem. For example, upon repeatedly noticing that 
many students display social loafing behaviour during 
group work, teachers may decide to look up a short descrip
tion of Slavin's (1995) theory of cooperative learning and 
implement a group reward system along with increased in
dividual responsibility during their next group work phase.

Second, teachers may also deliberately search for scien
tific (i. e., empirical) evidence informing their pedagogical 
decisions. For instance, when planning a new lesson, 
teachers may base their decisions regarding how to design 
an inquirybased learning session on Lazonder and Harm
sen's (2016) metaanalysis of the effects of different scaf
folding techniques that can be implemented in inquiry 
learning.

Third, teachers may also select information sources rep
resenting subjective theories. These subjective theories 
might be either their own or a colleague's personal subjec
tive theory. For example, one personal subjective theory of 
a biology teacher might be “Photosynthesis is a hard topic 
that students can only grasp via direct instruction”, while 
another subjective theory might be “Adding pictures to a 
text about photosynthesis will increase student moti
vation”. Such subjective theories can be very stable and 
resistant to change among practitioners (Cain, 2017).

Fourth, teachers may also refer to information sources 
representing anecdotal evidence. Again, this might refer 
either to their own experiential knowledge (e. g., the re
peated subjective experience that using computers in the 
classroom distracts rather than supports students in learn
ing subject matter content) or that of a colleague.
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Prior research on teachers' selection of different infor
mation sources is scarce, especially when it comes to pre
service teachers. In one study with inservice teachers, Het
manek et al. (2015) interviewed 25 teachers and asked them 
what sources they regard as useful for their daily work in the 
classroom. Out of 110 utterances, 43 referred to scientific 
evidence from educational research. However, the authors 
point out that this category was very inclusive and was even 
coded in the case of rather superficial statements such as 
“Well, during my internship, I have read authors such as 
Derbolav and Klafki …” (translation by the authors) or refer
ences to neuroscience and brain research, which have been 
criticised for their limited applicability in realworld edu
cational settings (e. g., Stern, Grabner & Schumacher, 
2007). Thus, there are good reasons to expect that pre and 
inservice teachers' actual selection of scientific sources 
might be considerably less frequent, especially when alter
native, nonscientific information sources are readily avail
able (Merk et al., 2017; Porsch & Bromme, 2011).

Source use

The third component of our heuristic framework (Figure 
1) refers to source use: Once teachers have selected one 
or several information sources to consult, they need to 
decide which source(s) or which parts of these sources to 
actually take up while reasoning about the classroom 
s ituation at hand. Here again, in line with Franke and 
Wecker (2019), we propose to differentiate between use 
of sources presenting (a) scientific theories, (b) scientific 
(i. e., empirical) evidence, (c) subjective theories, and (d) 
anecdotal evidence.

In their study, Franke and Wecker (2019) videorecord
ed lessons by N  = 32 inservice teachers. They then pre
sented each teacher five selected situations from their per
sonal video and asked them to describe what led them to 
their decisions to engage in particular actions. The results 
showed that teachers referred markedly less frequently to 
scientific knowledge (N = 24 references to scientific theo
ries; N = 2 references to scientific evidence) than to subjec
tive theories (N  = 87 references) and experiential knowl
edge (N = 83 references).

Research questions and hypotheses

To date, little is known about the relationship between pre
service teachers' beliefs about the utility of (non)scientific 
theories and evidence and their actual use of these theories 
and evidence when faced with problematic classroom situ

ations. Research on inservice teachers suggests that 
teachers tend to relate research findings to their own prior 
beliefs (Cain, 2015; Hetmanek et al., 2015) and that non
congruence with personal values may hamper inservice 
teachers' acceptance of research findings (Cain, 2016).

In contrast, the question of what role beliefs about the 
utility of (non)scientific theories and evidence play for 
source selection has rarely been investigated, especially 
among preservice teachers. We therefore developed an 
experimental paradigm in which preservice teachers re
ceived a case vignette of a teaching situation and were 
asked to explain his / her actions and to provide feedback. 
Participants were first given the opportunity to access in
formation sources of each of the four kinds. Later, they 
rated their beliefs about the general utility of educational 
theories, educational evidence, subjective theories, and 
anecdotal evidence. We assumed that beliefs about the 
utility of each of the four types of (non)scientific theories 
and evidence would predict selection of the correspond
ing information source, which would in turn positively 
predict the use of this source when analysing the class
room situation.

Specifically, we asked the following four research ques
tions:
1. To what extent do preservice teachers exhibit different 

levels of belief about the utility of educational theories, 
educational evidence, subjective theories, and anecdo
tal evidence for professional practice?
In line with evidence from previous research (e. g., 

Bråten & Ferguson, 2015; Joram, 2007), we hypothesized 
that preservice teachers would display significantly more 
negative beliefs about the utility of educational theories 
and evidence than about the utility of nonscientific theo
ries and evidence (H1).
2. To what extent do preservice teachers differentially 

 select sources including descriptions of educational the
ories, educational evidence, subjective theories and an
ecdotal evidence?
Again, in line with empirical evidence from previous 

studies (e. g., Hetmanek et al., 2015), we hypothesized that 
preservice teachers would select educational sources sig
nificantly less often than nonscientific sources (H2).
3. To what extent do preservice teachers differently use 

educational theories, educational evidence, subjective 
theories, and anecdotal evidence?
In line with our conceptual model and with H1 and H2, 

we expected preservice teachers to use sources contain
ing educational theories and evidence significantly less of
ten than sources that present nonscientific theories and 
evidence (H3).
4. To what extent do preservice teachers' general beliefs 

about the utility of (non)scientific theories and evi
dence predict source selection and source use?
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We expected that more positive beliefs about the utility 
of educational theories and evidence would go along with 
a higher likelihood of selecting and using the correspond
ing educational sources (H4a), whereas more positive be
liefs about the utility of nonscientific theories and evi
dence would correlate positively with the selection and 
use of nonscientific sources (H4b).

Method

Sample

The original sample consisted of N  = 209 preservice 
teachers from a German university. Seven participants 
were excluded because they either did not write case anal
yses at all or their case analyses were shorter than 30 words 
(i. e., more than 1.5 standard deviations below the mean 
length; (the mean length of the case analysis texts was M = 
240.11, SD  = 149.65). Thus, the final sample consisted of 
N = 202 preservice teachers. On average, participants en
gaged with the learning environment for M = 2441.11 sec
onds (SD  = 898.13), or about forty minutes. Participants 
were M = 22.54 years old (SD = 3.66) and in the fourth se

mester of their teacher education programme (M  = 4.22, 
SD = 2.11) on average. 72.3 % of the sample were female; 
39.1 % were studying to become primary school teachers, 
while 60.9 % were studying to become secondary school 
teachers. Almost all students (98.0 %) had already com
pleted at least one schoolbased internship.

Design and procedure

Participants worked in a computerbased learning environ
ment. They began by answering demographic questions, 
before being directed to a page with a written case descrip
tion of a classroom situation (429 words). Participants were 
asked to imagine that they were stationed at a school for 
their induction phase and that the teacher in the case vi
gnette was a colleague. The case vignette described a 
young teacher who faced challenges regarding his instruc
tional practices and their effects on his pupils. At the end of 
the case description, participants were asked to imagine 
that the young teacher had come to them for advice and 
that they were expected to provide him with feedback. Be
fore moving on to the case analysis task, participants saw a 
selection page with hyperlinks to four information sources. 
These sources were introduced as being potentially helpful 

Figure 2. Model of the computer-based learning environment with particular focus on the different information sources available and their depen-
dencies regarding presentation.
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for formulating feedback. One link was titled “Textbook 
excerpt” and included a description of an educational the
ory relevant for the case, while the second (labelled “Sum
mary of a recent study”) presented scientific (i. e., empiri
cal) evidence. The third link was labelled “Opinion of a 
mentor teacher”. The linked text presented a subjective 
theory by that mentor teacher. Finally, the link labelled 
“Field report from a colleague” linked to a text in which an 
experienced teacher reported her anecdotal experiences 
with the problems described in the case description. The 
sequence by which these links were presented was random. 
While both scientific information sources provided reliable 
information, the two nonscientific resources contained 
widely held misconceptions in education (e. g., use of pic
tures to motivate pupils; De Bruyckere, et al., 2015). How
ever, the students were not informed that the nonscientific 
information sources contained misconceptions. Two ver
sions of each information source (scientific vs. nonscien
tific) were developed, which were randomly distributed 
across the sample. In cases where both scientific or both 
nonscientific information sources were selected by the 
participant, the system ensured that they would receive 
both versions (e. g., selfdetermination theory and attribu
tion theory) so as to not receive the same information 
twice. Participants were allowed to consult any number of 
the four information sources, and could go back to infor
mation sources they had visited previously. Once they felt 
they had enough information, they navigated to the page 
where they could enter their feedback (Figure 2). Lastly, 
participants answered a questionnaire about their beliefs 
concerning the utility of (non)scientific sources for profes
sional practice in general.

Instruments

Beliefs about the utility of different 
information sources

To assess participants' beliefs about the utility of different 
information sources, we developed an instrument based 
on the taxonomy by Franke and Wecker (2019). Initially, 
we constructed 30 items with parallel wording per sub
scale: beliefs about the utility of (a) educational theories, 
(b) educational evidence, (c) subjective theories, and (d) 
anecdotal evidence. Following an expert rating and an ini
tial pilot study (N = 10 preservice teachers), 21 items per 
scale were removed due to improper wording, low item 
difficulties and other nonoptimal psychometric qualities. 
The remaining 36 items were further tested on N = 61 pre
service teachers. The scales showed good internal consist
encies, with Cronbach's α ranging between .83 and .89. 

However, in an exploratory factor analysis with varimax 
rotation, the two subscales “beliefs about the utility of edu-
cational theory” and “beliefs about the utility of educational 
evidence” collapsed into one. Furthermore, we eliminated 
three further sets of parallel items from each subscale due 
to inconsistent loadings. This left us with a questionnaire 
of 28 items, representing three subscales: beliefs about the 
utility of educational research for professional decisions 
(14 items, sample item: “A good teacher knows about re-
search findings from educational science”, α  = .92); beliefs 
about the utility of subjective theories for professional de
cisions (7 items, sample item: “A good teacher uses his or her 
own explanations to make sense of a classroom situation”, α = 
.82), and beliefs about the utility of anecdotal evidence 
(7 items, sample items: “Teaching quality mostly depends on 
a teacher's repeated personal experiences”, α = .86). Answers 
were given on a 6point Likert scale ranging from 1 = “defi-
nitely not” to 6 = “definitely yes”.

Source selection

The computer system logged which information sources 
preservice teachers opted to look at. This log data was 
then transformed into absolute frequencies by coding it as 
either 0 = “did not select this page” or 1 = “selected this page”.

Source use

Two independent coders rated the case analyses for use 
of each information source on a 4point Likert scale (0 = 
“proposition not present at all”, 3 = “proposition clearly pre-
sent”). To code the presence or absence of information 
presented in the four information sources, the sources 
were first analysed for propositions (information units) 
relevant to the case. Afterwards, each sentence of a par
ticipant's written case analysis was coded for the pres
ence of each proposition from each of the information 
sources (regardless of whether the participant had seen 
that information source; ICC = .73 – .93). To aggregate the 
data, we calculated sum scores for each information 
source and standardised them based on the number of 
propo sitions contained within that source. Lastly, scores 
for all information sources that were not seen by the par
ticipant were deleted.

Data analysis

To address the first research question, we ran a repeated 
measures analysis of variance (rmANOVA), looking at the 
overall effect as well as the within and betweensubject ef
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fects. The same approach was taken to analyse partici
pants' source selection (RQ2) and source use (RQ3). To an
swer RQ4, we ran multiple regression analyses using (a) 
source selection and (b) source use as criterion variables. 
For all analyses, we assumed interval level of measurement 
(beliefs about the utility of different information sources 
and source use) or absolute level of measurement (relative 
frequency: source selection). The alpha level was set to 5 %.

Results

RQ1: Beliefs in the utility of scientific 
and non-scientific information sources

Table 1 provides an overview of the descriptive statistics 
and statistical analysis for participants' beliefs about the 
utility of educational research, subjective theories, and 
anecdotal evidence. In line with our assumptions, partici
pants held more positive beliefs about the utility of anec
dotal evidence than about both subjective theories and 
educational research (p < .01). However, no significant dif
ferences were found between subjective theories and edu
cational research. GreenhouseGeiser corrected within
subject analyses demonstrated that beliefs about the 
utility of the different information sources significantly 
differed within persons (F(1.79;361.08) = 103.13, p  < .01, 
ηp² = .34). Moreover, participants significantly differed be
tween each other regarding their beliefs about the utility 
of different information sources (F(1;201) = 14735.28, p < 
.01, ηp² = .99). Thus, the data provide at least partial sup
port for Hypothesis 1.

RQ 2: Source selection

In line with their reported beliefs about the utility of diffe
rent information sources, when asked to select specific in
formation sources for addressing a specific classroom situa
tion, participants more often selected nonscientific rather 
than scientific information sources (Table 2). More specifi
cally, pairwise comparisons showed that educational theory 

was selected significantly less often than any of the other 
information sources (educational evidence: SE  = .03, p  < 
.01; subjective theory: SE = .04, p < .01; anecdotal evidence: 
SE = .04, p < .01). Similarly, educational evidence was cho
sen by a significantly smaller percentage of participants 
compared to anecdotal evidence (SE = .04, p = .02; subjec
tive theory: SE = .03, p = .11). Analysis of the withineffect 
showed significant differences in participants' selection of 
information sources (F(2.73; 548.59) = 14.99, p < .01, ηp² = 
.07). Most of the differences in source selection were attri
butable to the betweenlevel: F(1;201) = 1411.68, p  < .01, 
ηp² = .88). Our results thus largely support Hypothesis 2.

RQ 3: Source use

Surprisingly and contradicting H3, when analysing the 
feedback participants provided to their fictitious colle
ague, educational theory was used more frequently than 
any of the other information sources (F(3;199) = 6.08, p < 
.01, ηp² = .08, see Table 3). The differences compared to 
educational evidence (SE = .07, p < .01) and subjective the
ory (SE = .08, p = .01) were significant, but the difference to 
anecdotal evidence was not (SE  = .09, p  = .27). At the 
withinlevel, we found small but significant differences in 
participants' source use (F(2.24;451.00) = 6.31, p  < .01, 
ηp² = .03). Preservice teachers differed much more subs
tantially between each other in their use of different infor
mation sources (F(1;201) = 138.50, p < .01, ηp² = .41).

Table 1. Descriptive statistics for pre-service teachers' utility beliefs 
about the utility of different information sources

Beliefs about the 
utility of …

M SD F df p ηp²

… educational research 3.82 0.71

… subjective theories 3.83 0.73

… anecdotal evidence 4.66 0.75

Multivariate effect 131.28 2;200 < .01 0.57

Table 2. Descriptive statistics for pre-service teachers' selection of 
different sources

Source selection M SD F df p ηp²

Educational theory .63 0.48

Educational evidence .74 0.44

Subjective theory .82 0.38

Anecdotal evidence .85 0.36

Multivariate effect 11.36 3;199 <.01 0.15

Note: Mean scores can be read as percentage of pre-service teachers who 
selected the particular source.

Table 3. Descriptive statistics for pre-service teachers’ use of different 
information sources

Source selection M SD F df p ηp²

Educational theory .56 1.05

Educational evidence .29 0.71

Subjective theory .29 0.50

Anecdotal evidence .38 0.69

Multivariate effect 26.09 3;199 <.01 0.08

Note: Mean scores can be read as percentage of pre-service teachers who 
used the particular source.
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As a consequence of this unexpected finding, we further 
explored the relationship between the selection and use of 
sources. We found that the selection and use of each infor
mation source correlated significantly. However, the cor
relations were only small to medium in size (educational 
theory: r = .40**, educational evidence: r = .24**, subjec
tive theory: r = .27**, anecdotal evidence: r = .24**). Fur
thermore, we ran regression analyses for the selection and 
use of sources, which demonstrated that selection of the 
respective source was predictive for its use in the subse
quent case analysis (Table 4). This suggests that partici
pants not only clicked on the respective link, but typically 
also used the source material in their feedback. Further
more, it shows that the results we found for source use, 
particularly with regard to educational theories, are not 
driven exclusively by participants' prior knowledge, but 
also their actual engagement with the sources.

RQ 4: Relationship between beliefs 
and (1) source selection and (2) source use

Linear regressions showed that beliefs about the utility of 
the different sources (all three types of beliefs used as pre
dictor in a multiple regression model) significantly predic
ted the selection of educational theory (F(3;198) = 5.78, p < 

.01, R² = .08) and educational evidence (F(3;198) = 3.23, p = 

.02, R² = .05). Herein, beliefs about the utility of educatio
nal research positively predicted the selection of educatio
nal theory and educational evidence. Further, beliefs about 
the utility of anecdotal evidence negatively predicted the 
selection of educational theory (see Table 5). Beliefs about 
the utility of different information sources did not predict 
the selection of nonscientific sources, however (subjective 
theory: F(3;198) = 1.23, p  = .30, R² = .02; anecdotal evi
dence: F(3;198) = .87, p = .46, R² = .01). Additional binary 
logistic regressions confirmed this pattern of effects.

Similar results were obtained when source use was 
treated as a criterion variable: Here, the regression models 
(all three types of beliefs used as predictor in four separate 
multiple regression models with either use of educational 
theory, use of educational evidence, use of subjective the
ory, or use of anecdotal evidence as criterion variable) 
showed that beliefs about the utility of different informa
tion sources significantly predicted the use of educational 
theory (F(3;198) = 6.54, p < .01, R² = .09) and educational 
evidence (F(3;198) = 6.44, p  < .01, R² = .09) in the case 
analyses. Both, for the use of educational theory and the 
use of educational evidence, beliefs about the utility of 
educational research served as a positive predictor, while 
beliefs about the utility of subjective theory served as a 
negative one (see Table 6). As with source selection, be

Table 4. Summary of linear regression analyses modelling the relationship between source selection and source use for each information source

B SE(B) β t p

Source use: educational theory

Source selection: educational theory .73 .17 0.34 4.34 < .01

Source selection: educational evidence .17 .19 0.07 0.91 .37

Source selection: subjective theory .15 .19 0.05 0.76 .45

Source selection: anecdotal evidence .21 .20 0.07 1.05 .30

Source use: educational evidence

Source selection: educational theory .18 .12 0.12 1.45 .15

Source selection: educational evidence .27 .14 0.17 1.98 .05

Source selection: subjective theory .10 .14 0.05 0.71 .48

Source selection: anecdotal evidence –.11 .14 –0.06 –0.78 .44

Source use: subjective theory

Source selection: educational theory .01 .09 0.01 0.11 .91

Source selection: educational evidence –.14 .10 –0.12 –1.42 .16

Source selection: subjective theory .40 .10 0.31 4.15 < .01

Source selection: anecdotal evidence .01 .10 < 0.01 0.08 .93

Source use: anecdotal evidence

Source selection: educational theory .10 .12 0.07 0.87 .39

Source selection: educational evidence –.10 .13 –0.07 –0.78 .45

Source selection: subjective theory –.06 –.14 –0.03 –0.45 .65

Source selection: anecdotal evidence .45 .14 0.24 3.23 < .01
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liefs about any of the information sources did not predict 
the use of subjective theory (F(3;198) = .49, p  = .69, R² = 
.01) or anecdotal evidence (F(3;200) = .14, p  = .94, R² < 
.01). Taken together, these results thus provide support for 
Hypothesis 4a, but not for Hypothesis 4b.

Discussion

We started out from the observation that preservice 
teachers often analyse problematic classroom situations 
based on gut feelings or experiential knowledge rather 
than educational theories and evidence (e. g., Brown & 
 Rogers, 2015; Hetmanek et al., 2015; Neuweg, 2011). The
se deficits in preservice teachers' evidenceinformed 
teaching abilities are worrying, given that psychological 
and educational research has accumulated a rich body of 
theories and evidence to draw upon in problematic class
room situations (e. g., Sawyer, 2006). As previously des
cribed, one possible reason for these deficits may be pre
service teachers' often rather unfavourable beliefs about 
the utility of educational theories and evidence for the de
velopment of effective solutions to such problems (e. g., 
Allen, 2009; Buehl & Fives, 2009; Joram, 2007; Knight, 
2015). Moreover, prior research has so far largely neglec
ted the role of source selection as a process that might be 
affected by preservice teachers' beliefs about the utility of 

(non)scientific theories and evidence when analysing pro
blematic classroom situations. Thus, our empirical study 
looked at preservice teachers' beliefs about the utility of 
both scientific and nonscientific theories and evidence 
(RQ 1), their preferences concerning the selection of sour
ces containing information on scientific and nonscientific 
theories and evidence (RQ 2), and their actual use of these 
sources when analysing problematic classroom situations 
(RQ 3). Furthermore, we were interested in the extent to 
which preservice teachers' beliefs would predict their se
lection and use of sources (RQ 4).

Regarding our first research question, our analyses 
showed that in line with H1, participants exhibited more 
positive beliefs about the utility of anecdotal evidence 
than regarding the utility of educational research. Yet, in 
partial contrast to H1, no differences were found between 
their beliefs about the utility of educational research and 
their beliefs about the utility of subjective theories. On the 
one hand, our results corroborate findings according to 
which preservice teachers ascribe nonscientific knowl
edge more power for solving classroom problems than ed
ucational knowledge (e. g., Bråten & Ferguson, 2015). On 
the other hand, our findings indicate that this seems to be 
the case only for nonscientific evidence, not for nonscien
tific theories. This might indicate that preservice teachers 
have at least some idea of the importance of empirical 
“data” for informing their pedagogical decisions, even 
though this “data” often does not meet scientific stand
ards. Interestingly, though, we could not empirically dif

Table 5. Summary of linear regression models with selected source as criterion and pre-service teachers' beliefs about the utility of different 
information sources for professional practice as predictor

B SE(B) β t p

Source selection: educational theory

Beliefs about educational research .11 .05 0.16 2.32 .02

Beliefs about subjective theory –.08 .05 –0.12 –1.55 .12

Beliefs about anecdotal evidence –.11 .05 –0.16 –2.05 .04

Source selection: educational evidence

Beliefs about educational research .08 .04 0.13 1.91 .05

Beliefs about subjective theory –.04 .05 –0.07 –0.86 .39

Beliefs about anecdotal evidence –.08 .05 –0.12 –1.65 .10

Source selection: subjective theory

Beliefs about educational research .03 .04 0.05 0.77 .45

Beliefs about subjective theory –.01 .04 –0.03 –0.32 .75

Beliefs about anecdotal evidence –.06 .04 –0.11 –1.40 .17

Source selection: anecdotal evidence

Beliefs about educational research < –.01 .04 <–0.01 –0.05 .96

Beliefs about subjective theory .06 .04 0.12 1.54 .12

Beliefs about anecdotal evidence –.04 .04 –0.09 –1.11 .27
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ferentiate between participants' beliefs about the utility of 
educational theories and the utility of educational empiri
cal evidence. Even among scientists, there is considerable 
debate about what scientific educational theories actually 
are (e. g., whether they should or should not include nor
mative statements; see for example Biesta, 2010) and 
whether it is advisable to demand that teachers ground 
their actions (exclusively) in educational evidence (see 
also Stark, 2017).

Nevertheless, the finding that preservice teachers have 
difficulty differentiating between “explanations” (i. e., the
ory) and “observations” (i. e., evidence) at the scientific 
level, but not at the nonscientific level, clearly indicates a 
need to help preservice teachers make this distinction. 
Preservice teacher education should thus (a) put effort 
into helping preservice teachers differentiate conceptual
ly between educational theory and educational evidence, 
and (b) understand the value of educational evidence as 
compared to anecdotal evidence as a reliable source for ac
tions in the classroom. Regarding (a), it seems advisable to 
use historical examples from psychological or educational 
research that clearly show how the empirical testing of the
oretical claims can have tremendous effects on theory de
velopment. Regarding (b), the use of teacher case studies 
might be promising (see Kolodner, 2007). For example, 
preservice teachers might be provided with cases of expe
rienced teachers who strongly endorsed an “urban myth” 
regarding education (De Bruyckere et al., 2015) and based 
incorrect decisions on that myth, with possibly severe con
sequences. For example, a teacher in such a case might 

decide to use unstructured small group collaboration in 
class to “activate students” and “not interfere with the 
natural social learning processes” that occur within 
groups. Yet, it turns out that several students engage in so
cial loafing, and thus do not acquire the necessary knowl
edge and fail their next test. Preservice teachers could 
then be asked to explain – based on scientific, empirical 
evidence – why small group collaboration did not work in 
this case.

With respect to Research Question 2, our results are 
even more in line with what would be expected from prior 
research: As hypothesized, we found that our participants 
selected nonscientific sources more often than scientific 
sources. More specifically, we found that participants 
chose the source containing information about an educa
tional theory significantly less often than any other source. 
Moreover, the source presenting educational evidence was 
selected significantly less often than the source containing 
anecdotal evidence. From our perspective, this result is re
markable: It shows that even when preservice teachers 
can access educational theories with the same costs as 
other (in particular: nonscientific) sources, they deliber
ately choose significantly less often to even look at sources 
that would provide them with scientific knowledge. Thus, 
Hetmanek et al.'s (2015) finding that inservice teachers 
rarely engage with educational resources to inform their 
pedagogical decisions does not seem to exclusively de
pend on the lower accessibility of educational research 
that teachers often complain about (Williams & Coles, 
2007). In addition, at least in terms of source selection, 

Table 6. Summary of linear regression models with source use as criterion and pre-service teachers' beliefs about the utility of different informa-
tion sources for professional practice as predictor.

B SE(B) β t p

Source use: educational theory

Beliefs about educational research .30 .10 0.20 2.93 < .01

Beliefs about subjective theory –.28 .11 –0.20 –2.59 .01

Beliefs about anecdotal evidence –.07 .11 –0.05 –0.67 .50

Source use: educational evidence

Beliefs about educational research .18 .07 0.18 2.63 .01

Beliefs about subjective theory –.23 .07 –0.23 –3.08 <.01

Beliefs about anecdotal evidence –.01 .07 –0.01 –0.13 .90

Source use: subjective theory

Beliefs about educational research .05 .05 0.07 1.04 .30

Beliefs about subjective theory –.03 .05 –0.05 –0.61 .54

Beliefs about anecdotal evidence .02 .05 0.03 0.33 .74

Source use: anecdotal evidence

Beliefs about educational research –.02 .07 –0.02 –0.34 .73

Beliefs about subjective theory –.02 .08 –0.02 –0.27 .79

Beliefs about anecdotal evidence .05 .07 0.05 0.64 .53
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preservice teachers seem to be sceptical of the notion that 
educational theories and evidence might be helpful for 
guiding their decisions. This might be related to the fact 
that preservice teachers have spent thousands of hours in 
school themselves as pupils and thus are likely to have de
veloped very stable subjective theories and collected a 
great deal of subjective, experiential knowledge on what 
makes good teaching.

Referring to Research Question 3, we surprisingly 
found much less scepticism regarding educational sourc
es: Even though participants accessed the source present
ing an educational theory less often than the other (in
cluding nonscientific) sources, we found that they 
actually used that educational theory significantly more 
often than subjective theories and educational evidence. 
Note that actual use of appropriate theories would have 
been even higher if we had let references to the theories 
presented in the scientific theory text count in cases in 
which students had not selected this information source 
in the first place. This result stands in contrast to prior re
search showing that pre and inservice teachers seem to 
more often rely on nonscientific rather than scientific 
concepts and explanations when dealing with problem
atic classroom situations (e. g., Franke & Wecker, 2019). 
However, what we could not rule out of course is the use 
of prior knowledge. As the applicable educational theo
ries (SelfDetermination Theory and Attribution Theory) 
were quite prominent topics in the teacher education pro
gramme of the participants, some of their use might have 
sprung from prior knowledge. However, our subsequent 
analyses rule out that it might have only been prior knowl
edge that was used.

A rather pessimistic interpretation of our finding is that 
the study setting might have led participants to believe 
they were expected to use the educational sources they 
were presented with, even though it was clear that they 
would not have to fear poor grades if they did not. This ex
pectation might have been stronger because participants 
were already rather advanced students instead of begin
ning preservice teachers. A more optimistic interpretation 
is that preservice teachers might indeed see some value in 
educational theories as tools to competently deal with au
thentic classroom problems (Knight, 2015). At the very 
least, an important goal for teacher education can be to 
help preservice teachers develop this view. On the whole, 
however, more research is necessary to explain this finding.

Finally, with respect to Research Question 4, our results 
showed that, as hypothesized, participants' beliefs about 
the utility of educational research predicted the selection 
and use of educational theories and evidence positively, 
while in turn, beliefs about the utility of anecdotal evidence 
predicted the selection of educational theories negatively 
and beliefs in the utility of subjective theories predicted the 

use of educational theory and educational evidence nega
tively. Thus, beliefs about the utility of educational re
search not only seem to play a role in the use of such sourc
es (as shown for example by Porsch & Bromme, 2011), but 
also already for their selection, even though these effects 
were rather small. Again, a possible implication of this find
ing is that preservice teacher education should not only 
focus on supporting the acquisition of knowledge about 
educational theories and evidence from educational sci
ence and psychology, but also on helping preservice teach
ers develop more positive beliefs concerning the utility of 
educational knowledge for dealing with problematic class
room situations in a more professional way. First attempts 
in this direction are already under way (Kerwer & Rosman, 
2018; Menz, Spinath, & Seifried, 2018).

Interestingly though, we found no evidence in our data 
that preservice teachers' beliefs about the utility of non
scientific theories and evidence predict the selection and 
use of such nonscientific sources. Thus, it appears that 
other factors play a role in the decision to select and use 
nonscientific sources when analysing problematic class
room situations. One hypothesis might be that a lack of 
scientific prior knowledge about educational theories and 
evidence positively predicts at least the use of nonscien
tific sources, but further research is needed to identify pos
sible predictors at this point. A possible strategy might be 
to have a more detailed, qualitative look at single cases to 
identify potential predictors.

Limitations and conclusions

Of course, this study is not without limitations: First, we 
did not provide participants with parallel versions of infor
mation sources that differed only with respect to stated 
origin (as for example in Merk et al., 2017). Instead, we 
presented a text with different content for each informa
tion source, because if we had provided students with four 
identical texts that differed only in the stated source of the 
information, it would not have been possible to discern 
what parts of what sources the students used in their feed
back. On the other hand, presenting texts with different 
content (and having multiple texts per category) might 
have produced variance originating from certain text fea
tures beyond the actual source information we were inter
ested in. This might have affected the use of the different 
sources during feedback formulation, but should not have 
affected source selection (as students did not know at that 
point what content would be presented in the linked docu
ments). Nevertheless, future research should try to find 
ways to rule out possible effects stemming from text fea
tures beyond source information.
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Second, we included only a limited set of tasks, cases, 
topics and information sources in our study. Thus, we can
not rule out that our results are specific to the materials we 
used in our study. Future research should therefore develop 
more diverse materials and check whether our results can 
be replicated in other contexts and with other materials.

A third limitation of our study is that we did not assess 
participants' general feedbackgiving skills. It is certainly 
plausible that some students had more difficulty than oth
ers in applying what they read in the sources when giving 
feedback, and these difficulties might even vary within 
persons, that is, across information sources. Thus, future 
research should work to develop an instrument that is able 
to capture preservice teachers' general skills in applying 
information to produce feedback as well as check for their 
understanding of different information sources.

Fourth, the way we labelled the links to the four infor
mation sources (“textbook excerpt”, “summary of a recent 
study”, “opinion of a mentor teacher”, “field report from a 
colleague”) may be criticised, as these labels might have 
left room for interpretation regarding what to expect from 
each text. For example, the label “textbook excerpt” might 
lead students to expect to not only receive theoretical in
formation, but perhaps also information on scientific evi
dence to back up the theory. Thus, future studies might 
want to either develop clearer labels that leave less room 
for interpretation or at least try to measure what kinds of 
sources participants associate with these labels.

Fifth, students' general utility belief ratings might have 
been biased because the respective items were presented 
after the participants had already read the case vignette 
and the different information sources. However, asking 
participants about their beliefs earlier might have also re
sulted in biased feedback provision, because students 
might have felt obliged to stick to their beliefs ratings. 
Never theless, future research should try to develop ways 
to make such biases less likely.

Finally, the fact that we presented nonscientific theo
ries and evidence from other teachers (rather than giving 
participants the opportunity to express their own subjec
tive theories and anecdotal evidence) might have led to an 
underestimation of the power of nonscientific sources. 
Thus, it would be very interesting for future research to 
compare the effects of subjective theories and anecdotal 
evidence that are actually held by preservice teachers 
themselves to those of educational theories and evidence.

Despite these limitations, our study shows that pre 
service teachers' often negative beliefs about the utility of 
educational theories and evidence not only have negative 
effects on the extent to which they use such information to 
reflect on and derive possible solutions to problematic 
classroom situations, but also and already on their deci
sions regarding what kinds of sources to look at when en

countering such situations. This result has strong implica
tions for augmenting preservice teacher education with 
learning opportunities that not only focus on the acquisi
tion of knowledge regarding scientific (i. e., psychological 
and educational) theories and evidence, but also incor
porate scaffolds to help students develop more positive be
liefs about the utility of educational theories and evidence 
for dealing with problematic classroom situations in a 
competent and professional way.
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