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ABSTRACT A common thread in contemporary research on principal leadership refers to the ways in which
principals go about solving complex problems. Research evidence implies that for effective problem-solving to
take place, principals should also be aware of their own epistemological beliefs or knowledge assumptions. This
concept leads to a model in which the respective link with a principal’s ability to solve a complex problem is
determined by his or her epistemological beliefs. Research done so far on principals’ capabilities with regard to
complex problem-solving has very seldom linked this construct with the construct of knowledge assumptions. The
purpose of this current study, based on a qualitative exploratory study among a group of school principals in the
Gauteng province of South Africa, was to examine the relationship between the two constructs of epistemological
beliefs and the quality of thinking during problem-solving activities when participants first thought about a
complex and uncertain (ill-structured) problem. An epistemological questionnaire, using a five-point Likert scale,
was used as research instrument. Although the results showed that there was not a notable and systematic connection
between epistemological beliefs and complex problem-solving among participants, the study provided substantial
justification for looking at epistemological beliefs in the study of problem-solving capabilities among school

principals world-wide.

INTRODUCTION

The majority of problems often confronting
school principals in the workplace can mostly
be defined as complex and uncertain, that is prob-
lems in which there is real uncertainty about how
they can most effectively be solved. These prob-
lems are being referred to in the research litera-
ture as “ill-structured’ (Voss and Post 1988; Jo-
nassen 1997; Bendixen and Schraw 2001). An ill-
structured problem is a problem situation in
which the existing state and the desired state of
the problem are unclear and, hence, methods of
reaching the desired state cannot be found. Ac-
cording to these authors, ill-structured problems
are unique interpersonal activities and require
people to express, inter alia, personal beliefs of
knowledge. For this reason, cognitive process-
es alone are insufficient requirements for solv-
ing them, mainly because knowledge assump-
tions or epistemological beliefs affect the ways
that people naturally tend to approach these
problems (Mandler 1989; Jonassen 1997; Rogoff
1990, 2003; Oh and Jonassen 2007; Angeli and
Valanides 2012).

Empirical research findings have indeed
shown that a person’s assumptions of knowl-
edge do affect cognitive reasoning during prob-
lem-solving, specifically with regard toill-struc-
tured problems (Schommer and Dunnell 1997;

Schraw 2001; Bendixen and Schraw 2001, Sinatra
et al. 2003; Angeli and Valanides 2012). These
research findings have, however, not consid-
ered the role of principals’ epistemological be-
liefs on problem-solving capabilities in the school
context.

Problem Statement and Purpose with the Study

The main purpose of this study was to exam-
ine epistemological beliefs during problem-solv-
ing activities among a number of secondary
school principals in order to better understand
how principals with different types of epistemo-
logical beliefs think about an ill-structured and
controversial problem. With this in mind, the main
problem statement for the study can now be
phrased as follows: How do epistemological
beliefs influence the way that school principals
think about a problem? Before dealing with the
research problem, the constructs of epistemo-
logical beliefs (EBs) and ill-structured problem-
solving will first be conceptualised.

Conceptualising the Construct of
‘Knowledge Assumptions’

To clarify the aim of this study, a brief dis-
cussion and summary of the construct of ‘as-
sumption of knowledge’ follows. According to
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Richardson (1994), the study of the assumption
of knowledge is known as ‘the epistemology’,
which means ‘the theory or science of knowl-
edge’, and it is mainly concerned with the na-
ture, scope and limitations of knowledge. This
science considers topics such as the nature of
knowledge and how it is acquired. In simpler
terms, the science of knowledge explains “how
we know what we know.” Much of the debate in
this field has focused on analysing the nature of
knowledge and how it relates to connected no-
tions such as truth, belief and justification
(Brownleeet al. 2001).

According to the epistemology or theory or
science of knowledge, people’s assumptions of
knowledge can be conceptualised in relation to
Schommer’s 1990s taxonomy. At that time
Schommer (1990, 1994, 1998) challenged Perry’s
(1970) theoretical stance, submitting that beliefs
are too complex to be captured in a single di-
mension, and proposed a multidimensional con-
struct which she called ‘epistemological beliefs’
(EBs). Schommer (1990) sees EBs as a system of
more or less independent beliefs. By ‘system’
Schommer (1993) means that there is more than
one belief to consider, and by more or less inde-
pendent she means that a person may hold some
sophisticated beliefs about knowledge but may
also have some less sophisticated views. With
this in mind, Schommer (1993) identified the fol-
lowing four EBs as the most important indepen-
dent beliefs about human knowledge:

+ Abeliefin simple knowledge. Some peo-
ple believe that knowledge is best charac-
terised as isolated facts, which they per-
ceive as separate and unrelated.

+  Abelief in absolute knowledge. Some peo-
ple believe that knowledge is absolute,
which means that they perceive knowl-
edge as a certainty and argue that there is
noerror in scientific discoveries.

+ Anbelief in innate knowledge. Some peo-
ple hold that learning ability is fixed and
that human ability is not the product of
achievement and not subject to improve-
ment.

¢ Abeliefin quick learning. This view holds
that learning is not a gradual process but
that when it happens, it happens quickly
and instantly.

In the late 1980s, Schommer (1990) and oth-
ers argued for an alternative approach to con-
ceptualising people’s EBs. She argued that epis-
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temologies can be separated into a number of
independent beliefs and consequently proposed
three further beliefs, namely a beliefin how ‘com-
plex’ knowledge is (ranging from complex to sim-
ple), a belief in how “certain’ knowledge is (rang-
ing from highly certain to highly uncertain) and
a beliefin the *source’ of knowledge (for exam-
ple, knowledge coming from authority). Accord-
ing to Schommer (1990), these beliefs are more
or less independent from one another. For in-
stance, a school principal may believe in com-
plex but certain knowledge, complex but uncer-
tain knowledge, simple and certain knowledge
or simple but uncertain knowledge.

Schommer (1990) went on to propose an in-
fluential way to measure EBs. In contrast to de-
velopmental work, which had relied principally
on interviews and, to a lesser extent, on written,
open-ended questions, she developed a ques-
tionnaire, widely referred to as the Epistemolog-
ical Questionnaire (EQ), which is still regularly
used today in studies on EBs. Other researchers
in this field have since developed analogous
scales tapping overlapping but not identical sets
of EBs. Hofer (2000) has, for example, developed
a questionnaire with items that also considered
four similar beliefs. Hofer’s (2000) questionnaire
was designed so that the questions also referred
to a specific field. In other words, in contrast to
the questions developed by Schommer, his
questions did not refer to knowledge in general
but to knowledge in a specific field such as sci-
ence or mathematics. The first two epistemolog-
ical beliefs in Hofer’s questionnaire, namely “cer-
tainty” and ‘simplicity’, were about the nature of
knowledge, while the third and fourth beliefs
dealt with the issue of how a person comes to
‘know’ or ‘learn’ something, namely the “source
of and justification for knowledge’.

Beyond identifying these four dimensions
in personal epistemology, Schommer also dem-
onstrated “how these beliefs may influence com-
prehension and cognition of academic tasks and
her work has been the most concerned with
classroom learning” (Hofer and Pintrich 1997:
90). Several studies have examined the influence
of EBs on academic performance, and results
indicate that the former predict the latter. The
less students believed in quick learning, fixed
ability, simple knowledge and certain knowledge,
the higher their academic performance (Schom-
mer 1993, 1998; Schommer et al. 1997; Hofer 2001,
Cano 2005).
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In conclusion, while much has been theo-
rised, researched and reported about epistemo-
logical beliefs over the past few decades, the
author has selected and summarised a few addi-
tional and relevant conclusions about EBs that
have been drawn by different researchers:

+ Thereisa ‘common sense theory of knowl-
edge present in the average person’ that
develops as the person grows from child-
hood to adulthood (Kitchener 2002).

+ Some EBs developed earlier than others.
For example, EBs about institutional (so-
cially or humanly constructed) facts devel-
oped earlier than those about brute (phys-
ical, or scientifically tested and proven)
facts (Hallett et al. 2002).

+ EBs s context-specific (Kitchener 2002).

+ Itappears that tertiary education has a major
influence on the development of more so-
phisticated EBs (Kitchener 2002).

+ Core beliefs about knowing influence other
beliefs, knowledge and behaviour (Brown-
leeet al. 2001).

Since Schommer’s 1990 questionnaire is, as
already mentioned, still widely used today in
various empirical research studies on EBs, it was
decided to use an adapted version of this ques-
tionnaire to assess the participants’ EBs. Hav-
ing conceptualised the assumptions about
knowledge in terms of the work of different schol-
arsin the field, the concept of ill-structured prob-
lem-solving will now be dealt with.

Conceptualising the Construct of
‘Il-structured Problem-solving’

Jonassen (1997) distinguished well-struc-
tured from ill-structured problems, and articulat-
ed differences in cognitive processing engaged
by each. More complex or ill-structured prob-
lem-solving often requires solvers to consider
multiple perspectives and apply several criteria
while evaluating problems or solutions. The abil-
ity to do so depends partially on problem-solv-
ers’ underlying beliefs about knowledge and
how it develops. Since ill-structured problems
have commonly divergent or alternative solu-
tions, solvers must develop justification or an
argument for supporting the rationale of their
selection of a particular solution (Voss and Post
1988; Angeli and Valanides 2012).

For ill-structured problems, the process of
justification requires identifying as many as pos-

sible of the various perspectives, supporting
arguments and evidence on opposing perspec-
tives, evaluating information, and developing
and arguing for the best possible solution (Voss
and Means 1991). According to Churchman
(1971), reconciling different interpretations of
phenomena based on goals or perceptions about
the nature of the problem is a critical process in
developing justification. Thus, the problem-solv-
er’s epistemic cognition is an important compo-
nent in order to develop justification for ill-struc-
tured problems (Kitchener 2013). For develop-
ing justification, individuals need epistemic cog-
nition in order to understand that ill-structured
problems do not always have a correct solution,
and how to choose between alternative solu-
tions (Jonassen 1997).

However, the process of developing justifi-
cation for well-structured problems is quite dif-
ferent and focuses mostly on the development
of a logical argument in support of the correct
solution. Overall, research findings have con-
sistently shown that performance in the solving
of well-structured problems is independent of
performance on ill-structured tasks, with ill-
structured problems engaging a different set of
epistemological beliefs, and thus a different pro-
cess for developing justification about the prob-
lem at hand (Schraw et al. 1995; Bendixen and
Schraw 2001; Hong and Jonassen et al. 2003;
Jonassen and Kwon 2001; Angeli and Valanides
2012; Kitchener 2013).

The Possible Link between Epistemological
Beliefsand lll-structured Problems

Research findings have indeed established
a positive relationship between epistemological
beliefs and reasoning in ill-structured problem-
solving among participants in a variety of stud-
ies (Bendixen and Dunkle et al. 1994; Schommer
and Dunnell 1997; Bendixen et al. 1998; Bendix-
en and Schraw 2001; Sinatra et al. 2003). For ex-
ample, research by Bendixen et al. (1994) showed
that people who view ability as innate and thus
fixed may be less inclined to develop and use
advanced reasoning skills when thinking about
ill-structured issues. Also research by the same
authors (1995) found that well-structured and
ill-structured problems engaged different epis-
temological beliefs. Schommer and Dunnell
(1997) found that the more students believe that
the ability to learn is fixed at birth, that learning
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is quick or not-at-all, and that knowledge is un-
changing, the more likely they are to write par-
ticularly simplistic solutions to problems.

Having conceptualized the two main con-
structs of the study as well as the possible link
between them, the methodology of the study
will now be discussed.

METHODOLOGY

Ten school principals (P1 to P10) from the
Gauteng province of South Africa were random-
ly selected to participate in this small-scale ex-
ploratory study, based on an earlier and similar
study by Angeli and Valanides (2012). Of the ten
principals selected for the study, six were males
and four were females; their average age was
41.5 years. Since Schommer’s 1990 Epistemolog-
ical Questionnaire (EQ), as already mentioned,
is still widely used today in various empirical
research studies on EBs, it was decided to use
an adapted version of this questionnaire for data
collection to assess the participants’ EBs as all
of the items in the original questionnaire were
not applicable in the school context.

The adapted EQ consisted of five items mea-
suring participants’ perceived importance of an
ill-structured issue (item 1) and their EBs with
regard to this problem (items 2-5). The five items
(interview questions) on the EQ were adapted
from King and Kitchener’s (1994) model. The
five items on the quantitative research instru-
ment were accompanied by a five-point Likert
scale that varies between a rating of 5 (extremely
important) and a rating of 1 (not important at all).

After ethical clearance was obtained, data
were collected during a workshop presented for
school principals in Pretoria during August 2012.
The session lasted one hour. During the first 20
minutes, participants completed the EQ. After
completion they were allocated 20 minutes to
read an article with a controversial (socially sen-
sitive) nature that culminates in a complex and
uncertain (ill-structured) problem. Subsequent-
ly, for the next 20 minutes, participants had to
work individually in order to write on their per-
sonal view with regard to this problem. Partici-
pants’ views and position on the problem were
saved for analysis purposes. Written instruc-
tions asked the participants to analyze the issue
broadly from different perspectives, while sup-
porting their position with reasons and evidence.

As in the study of Angeli and Valanides
(2012), item 1 on the questionnaire requests the
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participant to rate the importance of a complex
or ill-structured social problem, while items 2 to
5 were more in-depth and touched on disagree-
ments and knowledge assumptions during prob-
lem-solving. Item 2 prompted the participants to
state whether it was indeed possible to express
different points of views on the same issue and
to explain furthermore how this sort of disagree-
ment among problem-solvers was possible. Items
3 and 4 dealt with how beliefs on knowledge
could be justified. Specifically, item 3 prompted
the participants to explain how two problem-
solvers could arrive at and justify their different
views on the same issue, while item 4 asked the
participants to explain and justify their point of
view on the issue. Item 5 raised the issue of
whether it could be known for sure that an indi-
vidual’s position on a specific issue at hand was
correct. In all instances participants were asked
to explain their answers accordingly.

The data collected from the ten participants
with the EQ were analyzed with a three-stage
rubric, shown In Table 1, which constituted an
adaptation of King and Kitchener’s (1994) mod-
el into a simpler version. The rationale behind
the original seven-stage model adaptation into
a three-stage rubric was that “models of episte-
mological development postulate three broad
stages characterized first by absolutist beliefs,
followed by the advent of relativist beliefs, fol-
lowed by the advent of pluralist beliefs in which
beliefs are viewed as relative” (Schraw 2001: 456).
In addition, there isalso agreement in the litera-
ture that, regardless of the number of EBs, there
are fundamentally two different types corre-
sponding to “view of knowledge’ and ‘justifica-
tion of beliefs’ (Hofer and Pintrich 1997; Angeli
and Valanides 2012).

In recording the responses of the partici-
pants on the EQ, the researcher independently
recorded the answers to items 2 to 5 of the EQ.
Each of the three-stage rubric consisted of two
sub-sections, namely the two different types of
EBs referred to above (“view of knowledge’ and
‘justification of beliefs’). Responses to each one
of the items were rated by referring to one of the
sub-sections of each stage. For example, the re-
sponses to items 2 and 5 were rated based on
their fit with the section on “view of knowledge’
of each stage, whereas the responses to items 3
and 4 were rated based on their fit with the sec-
tion on ‘justification of beliefs’ at each of the
stages.
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Table 1: Epistemological beliefs rubric

Stage View of knowledge

Knowledge is:

Concept of justification

A: Absolutist Thinking

is assumed to be either right/wrong;is
not absolutely certain;is temporarily

Beliefs need no justification;Beliefs are
justified through an authority figure;Most

uncertain; andwill soon be determined. questions are assumed to have a right

B: Relativist Thinking

and contextual.
C: Reflective Thinking

informed understanding.

is uncertain (there is no right or
wrong);is idiosyncratic to the
individual; is seen as subjective

is constructed by comparing evidence
and opinion on different sides of an
issue;is the outcome of the process of
reasonable inquiry leading to a well-

answer; There is little or no conflict in
making decisions about disputed issues.
Beliefs are justified by giving reasons and
evidence;Beliefs are filtered through a
person’s experiences and criteria for
judgment.

Beliefs are justified by comparing evidence
and opinion from different perspectives.
Conclusions are defended as representing
the most complete, plausible understanding
of an issue on the basis of the available
evidence.

Each item on the EQ was analyzed and
scored using a scale from A to C. These symbols
corresponded to the three stages of the simpli-
fied three-stage rubric of EBs shown in Table 1.
Ascore of A, B and C indicated performance at
the level of absolutist thinking (A), the level of
relativist thinking (B) and the level of reflective
thinking (C), respectively. Scores were then sum-
marized into a four-symbol code indicating the
respective scores from each of the four items 2
to 5. For example, AABA indicated performance
at the level of absolutist thinking for items 2, 3
and 5, and at the relativist thinking level for item
4

DATA ANALYZIS AND DISCUSSION
OF RESULTS

After the session the responses were ana-
lyzed. Responses were coded and 15 elements
were identified and used to simplify the record-
ing of data. The elements included criteria im-
portant to good quality thinking such as emo-
tion, value judgments, the extent to which there
was a point of view that was clearly supported,
explanations and opposing arguments, as well
as a discussion of an alternative point of view
and reasons for supporting it. An inductive ap-
proach was used to create different categoriza-
tions of the quality of thinking and to classify
each response in one of these categories. Ob-
served disagreements among the participants
were also noted and resolved. The 15 elements
were furthermore categorized into three groups,
namely cognitive, cultural and emotional. Cog-
nitive elements are directly related to reasoning,

cultural elements are related to cultural identity
and emotional elements are related to partici-
pants’ feelings.

According to the EQ scores, four partici-
pants (P1, P2, P4, P8) were found to be reflective
thinkers (on stage C of epistemological devel-
opment) and the remaining six (P3, P5, P6, P7, P9,
P10) relativist thinkers (on stage B of epistemo-
logical development). None of the participants
was found to be at stage A of epistemological
development. Those who scored at stage C (P1,
P2, P4, P8) were classified as “High EBs” or
“High/Low EBs” and those who scored at stage
B (P3, P5, P6, P7, P9, P10) were classified as “Low
EBs”. Table 2 describes the respective record-
ing codes, epistemological stages and type of
thinking levels of the 10 participants.

Participants’ transcripts were consequently
analyzed using a scheme to visualize the flow of
participants’ reasoning as it appeared in the tran-
scripts. Four types of problem-solvers, namely
types I, 11, Il and IV, emerged from this analysis.

Type | problem-solvers show low-level think-
ing depicting failure to think about the problem
systematically. Instead, several points of view
are expressed in a disconnected way without
any consistent flow of logic. Of the participants,
two (P9, P10) fell into this category. Type Il prob-
lem-solvers show thinking that is reasoned with-
in a stated point of view supported by a number
of reasons. The flow of logic in their thinking is
well-organized and systematic. There is reason
in thinking but the arguments presented are not
elaborated adequately. Their thinking appears
to be what Paul (1995: 15) refers to as mono-
logical, meaning “thinking that hardly ever con-
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Table 2: Epistemological stages, scoring codes and types of thinking

Participant’s ID Epistemological stage

Scoring codes Thinking type

P1 Stage C (High)
P2 Stage C (High)
P3 Stage B (Low)
P4 Stage C (High)
P5 Stage B (High/Low)
P6 Stage B (Low)
P7 Stage B (High/Low)
P8 Stage C (High)
P9 Stage B (Very Low)
P10 Stage B (Very Low)

CBCC Reflective (111)
BCCC Reflective (111)
ABBB Relativist (II)
CccB Reflective (II)
BABB Relativist (II)
BBBC Relativist (II)
AABB Relativist (II)
CcccC Reflective (1V)
ABBA Relativist (1)

BBBB Relativist (1)

siders major alternative points of view, or hardly
ever responds to objections framed by oppos-
ing views”. Forty percent of the participants (P3,
P5, P6, P7) fell into this category. Of these partic-
ipants, two (P3, P6) scored low on the EQ and
the remaining two (P5, P7) scored high/low. Type
Il problem-solvers show thinking associated
with depth. However, as with type Il problem-
solvers, their thinking appears to be mono-logi-
cal as different points of view or opposing argu-
ments are not examined. Three participants (P1,
P2, P4) exhibited thinking in this category, while
all three scored high on the EQ. Type IV prob-
lem-solvers’ reveal critical (multi-logical) think-
ing capabilities. Multi-logical thinking is the
opposite of mono-logical thinking, namely think-
ing that considers opposite points of view and
examines both supporting and opposing argu-
ments for each view (Paul 1995). Only one par-
ticipant (P8) fell into this category and scored
high on the EQ.

The results showed that there were two par-
ticipants (P3, P6) who performed low on the EQ
but well on the problem-solving task, and also
one participant (P5) who performed high on the
EQ but poorly on the problem-solving task.
Based on these results, it seems that other con-
text-dependent factors affected participants’
performance on the ill-structured issue.

CONCLUSION

This study reports on the results of an ex-
ploratory study among Gauteng school princi-
pals that sought to better understand how par-
ticipants with different personal EBs reasoned
about a complex and ill-structured problem. Ac-
cording to the qualitative results of this study
there was not a systematic connection between
EBs and ill-structured problem-solving capabil-
ities between participants. For example, there
were participants who scored low on the EBs

questionnaire but achieved high individual per-
formance for the ill-structured problem, while
other participants scored high on the EBs test,
but achieved low individual problem-solving
performance. Similarly, participants with low EBs
scores achieved high group performance, and
participants with high EBs scores achieved low
group performance. Thus, according to the re-
sults of this study, it seems that ill-structured
problem-solving entails some unique character-
istics that influence one’s reasoning about the
problem. Thus, the fact that the problem wasiill-
structured and complex influenced the way par-
ticipants thought about it.

RECOMMENDATIONS

Based on the results, it seems that the rela-
tionship between personal epistemology and
problem-solving can be better understood if it is
conducted in such a way that the details of the
specific context are considered carefully. All
things considered, this is an exploratory study
with one small localized sample; obviously, there-
fore, no generalizations can be drawn at this
point. It would be valuable if future studies with
larger samples were to examine the issues dis-
cussed further, so that ultimately a theory about
social epistemology can be derived. In addition,
this study only examined one type of problem,
namely a complex and emotionally ill-structured
social problem; therefore future experimental
designs with different kinds of problems could
provide valuable insights about the extent to
which different problem types require different
sets of epistemological beliefs.
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