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ABSTRACT

149 tertiary students and 152 secondary students completed the 
Strategic Flexibility 
Questionnaire (Cantwell, 1991, 1994). Factor analysis of the responses 
of the tertiary students 
revealed three identifiable predispositions towards the executive 
management of strategic 
decisions: adaptive executive control marked by a reported willingness 
to mindfully plan and 
orchestrate strategy choices in processing; inflexible executive 
control, marked by a reported 
predisposition towards the mindless application of known strategic 
algorithms and routines; 
and ambivalent executive control, marked by a loss of control over 
strategic planning and 
implementation. For these students, adaptiveness was associated with 
better performance in 
academic learning, while both inflexibility and ambivalence were 
associated with markedly less 
successful learning outcomes. Factor analysis of the responses of the 
secondary students 
revealed a less clear cut executive management profile. The most 
theoretically and empirically 
consistent interpretation of the factor structure was one where 
adaptiveness remained as an 
identifiable predisposition, but where ambivalence and inflexibility 
coalesced into a single 
factor labelled maladaptive executive control. Performance data for the 
secondary students 
revealed a significant association between maladaptive executive 



control and poorer 
performance in academic learning in English, mathematics and science. 
Adaptive executive 
control was neutrally related to performance. The lack of 
differentiation between the 
inflexible and ambivalent elements of maladaptive executive control 
amongst secondary 
students is discussed in terms of possible developmental differences in 
the quality of 
metacognitive reflections between the middle high school and university 
years. 

INTRODUCTION
The idea of self-regulation as a basic attribute of effective learning 
has achieved much 
currency in recent years (e.g. Pintrich & Schrauben, 1992, Snow, 1989). 
In broad terms, the 
self-regulation literature points to effective learners as being those 
demonstrating higher 
levels of metacognitive awareness in the way issues of planning and 
monitoring of processing 
behaviours are both conceptualised and enacted. For such students, 
resolving cognitive failure, 
in the sense meant by Garner (1987), is associated with a high degree 
of adaptive flexibility in 
the way in which cognitive resources are marshalled and allocated. Much 

of the empirical 
literature describing such self-regulatory behaviour has focused on 
either the observed degree

of planning and monitoring evident in task performance (e.g. Saljo & 
Wyndhamn, 1990; 
Schoenfeld, 1987) or of self-reported acknowledgment of the importance 
of these attributes of 
self-regulation to effective learning, either through verbal protocol 
studies (e.g. Borko & 
Livingstone, 1989) or through the administration of self-report 
questionnaires (e.g. Lindner & 
Harris, 1992; Rohwer & Thomas, 1989; Zimmerman & Martinez-Pons, 1988). 
In each 
instance, however, the conception of self-regulation investigated has 
been uni-dimensional -
the possession or non-possession of the positive attributes of 
effective self-regulation. 

In recent work, Cantwell (1994) has proposed that descriptions of 



self-regulation in individual 
learners may embrace qualitatively distinct conceptualisations of 
self-regulation. Particularly 
amongst less successful self-regulators, Cantwell has proposed that two 
distinct maladaptive 
modes of self regulation may be identified which are argued to emerge 
from fundamentally 
different conceptions of the nature and form of self-regulation from 
those reported by more 
successful, adaptive self-regulators. In developing the Strategic 
Flexibility Questionnaire (SFQ), 
Cantwell (1991; 1994) found that three higher-order self-regulatory 
belief systems could be 
identified: adaptive self-regulation, marked by a preparedness to 
mindfully plan and regulate 
processing behaviours, inflexible self-regulation, marked by an 
unwillingness to depart from 
routine processing behaviours or to adjust processing behaviours in 
response to dissonant 
information, and ambivalent self-regulation, marked by an inability to 
coherently generate or 
orchestrate processing options in the face of uncertainty. These 
reported belief systems were 
unambiguously evident in factor analysis of the SFQ responses of two 
pre-service education 
and two pre-service nursing populations. Performance data for these 
populations indicated a 
positive association between adaptive conceptions of self-regulation 
and academic 
performance, and a negative association between both inflexible 
conceptions of self-regulation 
and ambivalent conceptions of self-regulation and academic performance. 

 In the present study, beliefs about self-regulation are investigated 
in relation to the responses 
of middle secondary school students to a modified version of the SFQ. 
While there is a 
significant literature pointing to the crucial role of metacognitive 
awareness in explaining the 
performance of adolescent learners (e.g. Delclos & Harrington, 1991; 

Flavell, 1985; Pintrich 
& De Groot, 1990; Rohwer & Thomas, 1989), the issue of whether the use 
of effective self-
regulatory strategies by younger learners can be described at a 
dispositional rather than purely 
situationally-specific level is less clear in the literature. Biggs 
(1985), for example, suggests 



that some middle adolescent learners may not be able to coherently 
distinguish, at the higher-
order belief system level, between the various component elements of 
contrasting approaches 
to learning, particularly in the representations of the less adaptive 
elements of the surface 
approach. Biggs' initial validation data (Biggs, 1987) does indicate a 
much lower level of 
internal consistency for the surface approach than either the deep or 
achieving approaches 
amongst 14 year olds. Chan (in press) also reports a developmental 
trend in the crystallisation 
of attributional patterns amongst younger adolescents. Chan's data 
would suggest that this 
aspect of higher-order understanding may crystallise by late primary or 
early secondary 
school, particularly in the separation of attributions relating to 
ability, on the one hand, and 
effort and strategy use on the other. In terms of self-regulatory 
beliefs, it would seem 
theoretically feasible that understandings about self-regulation may 
not crystallise until after 
individuals separate controllable from less controllable elements of 
learning (e.g. ability from 
effort), and begin to perceive effortful as opposed to minimal activity 
as being related to 
enhanced understanding (e.g. in separating a surface approach from a 
deep achieving 
approach). Where these elements are crystallised, the self-regulatory 
demands in turn are 
increased. It may well be that only under these conditions that 
individuals begin to 
conceptualise more adaptive from less adaptive modes of 
self-regulation. Moreover, following 
Meyer's concept of "disintegrated study orchestrations" (Meyer, Dunne & 
Sass, 1992) where 
"at risk" entering university students were identified as not 
possessing coherent higher-order

understandings of learning, it may well be that the capacity of the 
individual to conceptualise 
elements of failed self-regulation as opposed to the elements of 
successful self-regulation, is 
an even later development.

In sum, the present study aims to investigate beliefs about 
self-regulation among middle 
adolescents: whether reported higher-level beliefs about 
self-regulation manifest the same 



qualitatively distinct forms of understanding evident in previous 
studies of tertiary students, 
and whether the predictive power of these belief systems in explaining 
academic performance 
presents a similar pattern to that of tertiary students. For 

comparative purposes, data relating 
to a third-year preservice education group previously reported by 
Cantwell (1991; 1994) is 
incorporated into this study.

METHOD
Subjects: 
149 Third-year pre-service Education students and 149 Year 9 and Year 
10 secondary 
students provided the initial data pool for this study. Mean age of the 
tertiary students was 
21.5 years (sd 5.34) and of the secondary students was 15.34 years (sd 
.90). There were 95 
females and 54 males in the tertiary sample, and 82 males and 70 
females in the secondary 
sample. For the analyses involving performance data, the sample size 
for both groups was 
reduced due to unavailability of complete data - to 102 for the 
tertiary students and 136 for 
the secondary students.

Materials:
The Strategic Flexibility Questionnaire (SFQ, Cantwell, 1994) was 
administered to the tertiary 
sample. The SFQ consists of 21 Likert-like items requiring respondents 
to express their 
strength of agreement about statements relating to their 
self-regulatory behaviours. Strength of orientation towards three 
dispositional modes of self-regulation may be identified from the 
SFQ responses: adaptive self-regulation, inflexible self-regulation, 
and ambivalent self-
regulation. Each orientation comprises 7 items. Sample items are 
included in the Appendix. 
Cantwell (1994) reports alpha coefficients of around .80 for each scale 
within the SFQ. A 
modified form of the SFQ was written for the secondary population 
(SFQ-H). These 
modifications required slight re-wording of some items to match the 
context of high school 
learning. Examples of re-written items are also included in the 
Appendix.

Performance measures for the tertiary students consisted of final 



grades achieved in three 
common graded subjects completed as part of the third-year education 
programme. As all 
students were from a variety of secondary specialisations, it was not 
possible to include grades 
from their specific specialisations. Grades were thus only obtained for 
core subjects of 
Sociology and Curriculum Studies, Professional Studies and Teaching 
Practice. Grades 
awarded were converted to a numerical scale, where a "1" represented 
failure, "2" represented 
a pass, "3" represented a credit, "4" a distinction and "5" a high 
distinction. Performance 
measures for the secondary students consisted of mid-year assessments 
awarded in English, 
Mathematics and Science. These assessments were standardised for each 
year group within 
each school. 

Procedures:
After obtaining informed consent, all SFQ data was collected in normal 
lecture or class time. 
Performance measures were obtained from university and school records.

RESULTS
As the purposes of the current study were to contrast the factor 
structure of the SFQ between 
tertiary and secondary students and to contrast the predictive power of 
the respective SFQ

scales in explaining student performance, the reporting of data 
analysis will be in two sections. 
The first section will report factor analyses of student responses to 
the SFQ, while the second 
section will report correlational analyses relating SFQ responses to 
the various performance 
measures.

1. Factor Analyses:
All responses to the SFQ and SFQ-H were factor analysed by Principal 
Components Analysis 
using Varimax Rotation (CSS/Statistica, 1992). The analyses were 
conducted separately for 
the tertiary and secondary populations.

Tertiary Students: Based on the initial research underlying the 
 development of the 
SFQ (see Cantwell, 1991; 1994), data from the tertiary students was 



subjected to a 
confirmatory factor analysis where a three factor solution was imposed. 
Analysis of both the 
scree diagram (see Figure 1) and the factor loadings confirmed the 
underlying dimensionality 
of the three scales within the SFQ. Only one item (Inflexible Item 1) 
failed to load on its 
predicted scale. Alpha coefficients for each scale were acceptably high 
for this solution 
(adaptive: .78; inflexible: .78; ambivalent: .80).

Secondary Students: As the SFQ-H represented a modification of both 
 form and 
sample from the initial instrument, no a priori factor structure was 
assumed. Principal 
Components Analysis with Varimax rotation was used to extract the 
factor solution. Analysis 
of the scree diagram  (see Figure 2) suggested the possibility of 
either a three or two factor 
solution. Analysis of the item loadings for both the three factor and 
two factor solutions 
favoured the adoption of a two factor solution for this  population 
(see Table 1). While the 
adaptive scale was clearly evident in the three factor solution, the 
significant number of cross-
loadings between the inflexible and ambivalent scales suggested that 
these dimensions of self-

regulatory understanding may not be fully crystallised in this younger 

age group. By contrast, 
with the exception of Inflexible Item 1, the two factor solution was 
clearly indicative of a 
single undifferentiated maladaptive dimension towards self-regulatory 
behaviours, 
incorporating both inflexibility and ambivalence, as well as of the 
continued presence of the 
adaptive dimension. Reliability estimates for both the adaptive (alpha 
= .79) and maladaptive 
(alpha = .81) scales were acceptably high for group comparisons.

Table 1: Sorted Item Loadings for Three and Two Factor Solution: 
Secondary Students1



While the data are suggestive of developmental differences in the 
degree of crystallisation of 
higher-order self-regulatory beliefs, the contrast between the 
secondary and tertiary students 
is to some degree clouded by the selective nature of the tertiary 
population. To provide a 
balance against this bias, the secondary population was split into 
"high" and "low" achieving 
groups on the basis on a median split on aggregate performance scores, 
which allowed for two 
further exploratory factor analyses to be conducted. As indicated in 
Table 2, solutions for 
both groups included included a number of cross loadings involving both 
inflexibility and 
ambivalence in self-regulation. For the higher achievers, however, the 
pattern of loadings 

Table 2: Sorted Item Loadings for Factor Solutions for High Achieving 
and Low Achieving Secondary Students1
 
indicated a slightly clearer outcome: Factor I for this group could 
reasonably be labelled 
ambivalent self-regulation, while Factor III could reasonably be 
labelled inflexible self-
regulation. For the lower achieving group, ambivalence was reasonably 
crystallised in Factor 
III, but Factor I remained a composite maladaptive factor. In both 
cases, the adaptive 
orientation was reasonably unambiguous. 

For purposes of subsequent analyses, the two factor-solution involving 
adaptive and 
maladaptive orientations towards self-regulation was accepted as the 
most meaningful and 
robust descriptor of self-regulatory orientations amongst the secondary 
students.

2. Correlational Analyses:
Correlational analyses were conducted to estimate the strength of 
relationship between 
reported orientations towards modes of self-regulation and performance 
in academic learning. 
Individual relationships between SFQ scales and performance measures 
were indicated by 
zero-order correlations. The relative contribution of individual scales 
in relation to all scales 

in explaining performance was estimated by multiple regression. The 
results for the tertiary 



and secondary populations will be presented separately. Summaries of 
the regression analyses 
for tertiary students and for the secondary students are presented in 
Tables 3 and 4 
respectively.

Tertiary students:
1. Sociology & Curriculum:  All three SFQ scales had significant 
zero-order correlations with 
Sociology and Curriculum: adaptive self-regulation (r = .20),inflexible 
self-regulation (r = -
.35) and ambivalent self-regulation (r =-.35). Regression analysis 
indicated that 22% of the 
variance in performance in the Education module was accounted for by 
the SFQ scales (F3,97 
= 8.27, p <.01). Subjects reporting higher levels of inflexible and 
ambivalent self-regulation

were significantly less likely to perform well in this module. Adaptive 
self-regulation did not 
contribute significantly to the regression model. 

2. Professional Studies: Two significant zero-order correlations were 
obtained with 
Professional Studies: adaptive self-regulation (r = .28) and ambivalent 
self-regulation (r = -
.19). Both orientations entered significantly into the regression 
equation, accounting for a 
moderate 12% of variance in performance (F2,98 = 6.90, p <.001). 

3. Teaching Practice: Zero-order correlations between SFQ scales and 
Teaching Practice 
revealed only one significant relation: ambivalent self-regulation (r = 
-.19). While the 
regression model explained only 9% of variance (F3,97 = 3.09, p <.05), 
all three orientations 
contributed to the equation. Subjects reporting ambivalence in 
self-regulation performed 
significantly more poorly in the teaching practicum, while those 
reporting higher

Table 3: Summary of analysis for the regression of SFQ Scales on 
performance measures forthe tertiary students1

Table 4: Summary of analysis for the regression of SFQ-H Scales on 
performance measuresfor the secondary students



predispositions towards adaptive (significantly) and inflexible 
self-regulation (near-
significantly) performed more successfully.

2. Secondary students:
1. Mathematics: Neither adaptive nor maladaptive self-regulatory 
beliefs produced significant 
individual relationships with performance in mathematics, nor entered 
into a significant 
regression equation with mathematics.

2. English: A significant negative zero-order correlation was evident 
between maladaptive 
self-regulation and performance in English (r =-.32), with adaptive 
self-regulation again 
indicating a neutral relationship with performance. The 10.5% variance 
explained by the 
regression analysis was  also attributable to the influence of 
maladaptive self-regulatory beliefs 
(F2,134 = 15.75, p <.001).

3. Science: As with the previous performance measure, performance in 
science was 
significantly related only to maladaptive self-regulatory beliefs (r = 
-.24), with these beliefs accounting for the 5.5% variance explained by 
the regression equation (F2,134 = 7.85, 
 p <.01).

DISCUSSION
The purposes of this study were two fold: to investigate the factor 
structure of the SFQ 
amongst middle adolescent secondary students, and to estimate the 
predictive power of self-
regulatory beliefs among secondary students in explaining academic 
performance. For 
comparison, data from a previously reported tertiary population was 
also included. 

Dimensions of self-regulation:
The analysis of the reponses of the secondary students to the modified 
SFQ was suggestive of 
two rather than three underlying dimensions to self-regulatory beliefs. 
Like the tertiary 
students, the secondary students appeared able to identify those 
attributes of adaptive self-
regulation associated in the literature with better learning outcomes. 
Unlike the tertiary 
students, however, the secondary students appeared less able to 



differentiate between the 
maladaptive forms of self-regulation. For these students, the 
dimensions of ambivalence and 
inflexibiility in self-regulation remained coalesced in a single factor 
labelled maladaptive self-
regulatory beliefs. 

Under the initial assumptions of the SFQ construct (Cantwell, 1994), it 
was argued that the 
self-regulatory behaviours associated with both inflexibility in 
executive decision-making and 
ambivalence in executive decision-making were clearly identifiable 
attributes of less successful 
learners in both secondary and tertiary settings. That is, observations 
of in situ learning 
suggested both dimensions as meaningful descriptions of situationally 
specific self-regulatory 
activity. The data from the present study suggests, however, that 
identification of these 
behaviours as a form of explainable or reportable metacognitive 
knowledge may be dependent

upon a level of cognitive maturity beyond that typically attained by 15 

year old adolescents.

There are two qualifications to this. On the one hand, the factor 
analysis of both high and low 
performing secondary students clearly identified an adaptive factor. To 
the extent that 
students of this age are able to understand success, then it is likely 
that understandings about 
adaptive self-regulation would also occur. This is consistent with 
Biggs' (1985; 1987) data 
relating to the crystallisation of the deep approach to learning and 
with Chan's (in press) data 
relating to the crystallisation of success attributions, both of which 
are empirically evident in 
early to mid adolescence. It is arguable, however, that reflections 
upon failure may require a 
greater degree of cognitive maturity - both because of the greater 
affective consequences of 
failure, such as may be evident in students presenting with "learned 
helplessness" (Ames & 
Archer, 1988; Chan, in press), and because of the likelihood of a more 
complex reasoning 
process underlying explanations of failure. 



The second qualification relates to the suggestion of a relationship 
between academic 
performance and the degree of crystallisation of maladaptive 
self-regulatory beliefs. In the 
data presented, those secondary students performing at above median 
level on the 
performance measures used were more clearly, if not unambiguously, able 
to differentiate 
between inflexibility and ambivalence as distinct modes of 
self-regulation. It may be the case 
here that more proficient learners demonstrate a more mindful approach 
to reflecting upon 
failure experiences - an approach in part likely to be made possible by 
the positive affective 
experiences associated with more successful learning. Clearly, however, 
these speculations 
require much empirical investigation, particularly at the qualitative 
level.

 Academic Performance
The relationship between dimensions of self-regulation and academic 
performance also 
differed between the two populations. Amongst the tertiary students, 
adaptive self-regulatory 
beliefs were generally associated with superior performance, while both 
inflexibility and 
ambivalence were generally asssociated with inferior performance. 
Amongst the secondary 
students, however, adaptive self-regulatory beliefs were consistently 
neutral in relation to 
academic performance, while maladaptive self-regulatory beliefs were 
associated with poorer 
performance only in relation to English and Science. Neither 
orientation was associated with 
peformance in mathematics. 

The data relating to the tertiary students was consistent with findings 
amongst final year 
nursing students reported by Cantwell (1994) in previous studies. Thus 
the positive role of 
adaptiveness in explaining more successful academic performance in 
tertiary populations, 
while at the same time presenting a neutral relationship with 
performance amongst the 
secondary populations, should not be seen as an artifact of the 
tertiary measures reported 
here. The question then becones one of explaining the lack of 



relationship between 
adaptiveness and academic performance in the secondary population. Two 
interpretations 
appear to warrant consideration: those relating to the performance 
measures, and those 
relating to the transferability of higher order beliefs held by 
secondary students to 
situationally specific settings. 

In relation to the use of classroom measurement in research, Meyer, 
Parsons and Dunne 
(1990) point to the "capricious nature of educational assessment" (p83) 
as a potentially 
significant limiting factor in testing the predictive validity of 
distal measures such as the SFQ 
in explaining academic performance. As the assessment data used in the 
present study  (as 
with the tertiary students) was gathered from school records, no 
evaluation of either the

content properties nor the psychometric properties of the particular 
assessments was possible. 
Whilst this procedure does retain ecological validity, it may well be 
the case that the kinds of 
assessment tasks typically used in these classrooms are not sensitive 
to, or unduly requiring of, 
adaptive self-regulatory behaviours. The second possible interpetation 
is more theoretical in 
implication. This interpretation relates to a possible functional 
distance between beliefs about 
self-regulation held by adolescents and the actual self-regulatory 
behaviours evident in their 
processing behaviours. That is to say, there may be a developmental lag 
between the 
representation of the attributes of effective self-regulation as a 
relatively passive form of 
metacognitive knowledge (Garner, 1987) and their application to those 
instances of cognitive 
failure where such self-regulatory activity is explicitly required. 
Flavell's (1985) notion of a 
production deficit - in this case in terms of higher-order beliefs 
rather than situationally-
specific strategies - may well provide a relevant framework for 
explaining that lack of 
influence of the adaptive mode of self-regulation. 

Performance data for the secondary students also revealed a relatively 
strong relationship 
between the maladaptive self-regulatory beliefs and poorer performance 



in both English and 

Science. These findings were consistent with predictions of the 
construct and with the pattern 
of predictive studies with the tertiary students. The data  would 
suggest that even where the 
specific forms of maladaption are not recognised, as was the case with 
the secondary students, 
failure to coherently generate or represent self-regulatory options 
will be associated with 
poorer academic outcomes. It was surprising, however, that maladaptive 
beliefs were not 
associated with poorer performance in mathematics. Given that the data 
for mathematics 
performance did not distinguish between advanced, internmediate and 
general levels of 
mathematical study, it may be that the aggregation of data masked any 
potential effects. At 
the same time, it may also be the case that maladaptive beliefs are 
more likely to predict 
poorer performance in those learning contexts where ill-structured 
rather than well-structured problems are presented. At one level, the 
data support this. English, being the more ill-
structured in terms of the kinds of open-ended tasks conventionally 
given, had the strongest 
negative association with maladaptive beliefs. Science, typically 
containing elements of both 
ill-structuredness and well-structuredness, had a significant but 
weaker association with 
maladaptive beliefs, while Mathematics, having, potentially, the most 
well-structured learning 
environment had a neutral relation with maladaptive beliefs. If this 
association holds, it may 
be the case that, unlike the tertiary students for whom ambivalence and 
inflexibility were 
consistently associated with poorer performance, there is a more 
specific institutional and 
contextual influence on the effect of maladaptive understandings about 
self-regulation on 
learning outcome. Such speculation does, however, require further 
empirical investigation.

The data presented in this paper represent preliminary investigations 
into the nature of self-
regulatory beliefs held by middle adolescent secondary students, and 
the predictive power of 
these beliefs in explaining academic performance. Two broad conclusions 
emerge from this 
study. On the one hand, the data suggest that students at this age may 



not have fully 
developed higher-level understandings of the nature of self-regulation, 
particularly in relation 
to the two maladaptive modes of inflexibility and ambivalence. On the 
other hand, the 
performance data suggests that even where adaptive attributes of 
self-regulation are identified 
as a distinct dimension, such beliefs are either passively rather than 
actively held, or are not 
explicitly encouraged to be used in normal classroom learning. In 
either case, the implications 
for classroom practice appear significant. 

Given the tentative nature of the conclusions drawn from this study, 
there is clearly need for 

much more research into the nature of self-regulatory beliefs amongst 
secondary-aged 
students. The present authors are currently analysing data from a much 
larger sample of 
secondary students in order to confirm the factor structure identified 
in the present study.

There is also a clear need for further research into the relationship 
between these beliefs and 
academic learning. Crucially, the relationship between adaptive beliefs 
and secondary school 
learning needs to be clarified, both at the individual subject level, 
and at the task specific-
level. Critical in this line of research is the need to investigate the 
possibility of a production 
deficit in terms of the active use, rather than passive holding, of 
higher-order beliefs as a 
feature of cognitive development in adolescence. Equally, it is also 
important to investigate 
the developmental  processes by which individuals come to distinguish 
between the elements 
of maladaption to a point of separating inflexibility in 
self-regulation from ambivalence in 
self-regulation.
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