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The aim of the present study was to investigate how and to what extent mathematics- and Finnish
language-related causal attributions and self-concept of abilities related among adolescents in upper
comprehensive school.  The present study also examined whether it  is  self-concepts that predict
subsequent attributions or vice versa. A total of 237 students participated in the study. The data was
gathered via questionnaires (attributions and self-concepts) and tests (performance in math and in
Finnish language) when the students were in 7th grade and again when they were in 9th grade. The
results  showed that  in  both  school  subjects  high self-concept  was associated  with internalizing
success and externalizing failure. The only exception was that in 9 th grade mathematics adolescents
with high self-concept were more likely to attribute failure to effort than to lack of guidance, thus
indicating some sense of control over failure outcomes. Overall, the results suggest that adolescents
with high self-concept show signs of an adaptive attributional style and adolescents with low self-
concept show signs of a  maladaptive attributional style.  The results  showed further that  it  was
previous self-concept that predicted subsequent attributions rather than vice versa: self-concepts
were positively related to attributing subsequent success to abilities, and attributing failure to lack
of guidance, and negatively related to attributing subsequent success to task and attributing failure
to  ability  in  both  school  subjects.  Only one  attribution  was  related  to  subsequent  self-concept
among boys: the more boys attributed their failure in mathematics to lack of guidance, the better
their subsequent self-concepts in 9th grade were.  Also, particularly girls with higher self-concept of
math were less likely to attribute their subsequent success to easiness of the task. On the basis of the
results it can be concluded that good academic self-concept supports the development of adaptive
attributional  style  whereas  low  self-concept  might  put  adolescents  at  risk  of  maladaptive
attributional style. Furthermore, the results cautiously suggest that the effect of causal attributions
on subsequent self-concept of ability and the effect of self-concept on subsequent attributions might
be different for boys and girls, and that these differences might also depend on the school subject in
question. Overall, the results reinforce the importance of supporting adolescents' self-concepts.
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1. INTRODUCTION

Adolescents are faced with new social roles, cognitive skills and  biological changes (Demo 1992),

their interest in academic work is often underrated by their friends (Preckel, Niepel, Schneider &

Brunner  2013) and their  motivation  and attitudes  towards  school  become increasingly negative

(Anderman & Maehr 1994). These changes may trigger a negative cycle of events that may have

long-lasting effects on adolescents' lives. On the other hand, adolescence is an important time for

shaping possible selves, the part of self-concept that defines what a person would like to become

and would not like to become (Anderman & Maehr 1994), and a time for reshaping their  self-

theories (Demo 1992) while at the same time one of the main educational objectives is to enhance

academic self-concept (Preckel et al., 2013).  In this developmental phase the kinds of academic

self-concepts and the causes adolescents assign to their failures and successes play a significant

role.

     Previous research has noted that adolescents' academic self-concepts (perceived competence in a

given  domain)   and  causal  attributions  (interpretations  of  the  perceived  causes  of  failure  and

success)  have an important role in social adjustment and motivation. For example,  academic self-

concept is related to adolescents' interest in school subjects (Marsh, Trautwein, Lűdtke, Köller &

Baumert  2005), persistence  behavior  (Núňez,  González-Pienda,  González-Pumariega,  Roces,

Alvarez, González, Cabanach, Valle & Rodríguez 2005), success in school (Chiu & Klassen 2009;

Chiu & Klassen 2010; Ma & Kishor 1997; Marsh & Craven 2006;  Marsh et al.,  2005; Möller,

Retelsdorf, Köller, & Marsh 2011; Valentine, Dubois & Cooper 2004; Wouters, Germeijs, Colpin &

Verschueren 2011),  subsequent  course selection  (Durik,  Vida & Eccles  2006;  Nagy,  Trautwein,

Baumert, Köller, Garrett 2006),  academic adjustment (Wouters et al., 2011), intrinsic satisfaction in

school  (Briones  & Tabernero  2012),  intentions  to  study in  the future  (Ireson & Hallam 2009),

educational attainment level (Guay, Larose & Boivin 2004),  and  career aspirations  (Durik et al.,

2006).   

     Similarly, adolescents' causal attributions are related to achievement (Graham 2004; Newman &

Stevenson 1990; Shell, Colvin & Bruning 1995; Vispoel & Austin 1995; Watkins & Gutierrez 1989)

expectancy of future success  (Graham 2004;  Platt  1988),  task persistence (Martinek & Griffith

1994),  affective states (Boman, Smith & Curtis 2003; Ciarrochi, Heaven & Davies 2007), self-

efficacy beliefs (Wolters, Fan & Daugherty 2013), intentions to study in future (Bornholt & Möller

2003;  Graham 2004), depression (Joiner & Wagner 1995), destructive school behavior (Boman et

al., 2003), achievement goals and overall engagement in academic tasks (Wolters et al., 2013), and
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life satisfaction (Rigby & Huebner 2005). It has also been shown that academic self-concepts and

causal attributions are related with each other higher self-concept being related to more adaptive,

self-enhanced attributions and lower self-concepts related to less adaptive attributions (e.g. Marsh

1984).  It  has  been  suggested  that  by  supporting  adaptive  causal  attributions  it  is  possible  to

positively impact on self-concept or self-esteem development (Chodkiewicz & Boyle 2014; Platt

1988; Watkins & Gutierrez 1989). However,  previous research on the relationship of academic self-

concept and causal attributions has mostly concentrated on children and less is known about these

relations among adolescents. Moreover, previous research has grouped attributions into the same

class and therefore has been unable to differentiate the effects  of different attributions on self-

concept, and only a few studies have examined gender differences in the relationship of attributions

and self-concept. Also, even though attributions and academic self-concepts have been shown to be

domain  specific  (e.g.  Marsh,  Cairns,  Relich,  Barnes  &  Debus  1984;  Marsh  &  Seaton  2013;

Newman & Stevenson 1990),  research haven't  yet focused on domain specific self-concept and

attributions simultaneously.  Finally,  because previous research has typically used cross-sectional

data,  little  is  known  about  the  developmental  dynamic  between  self-concepts  and  causal

attributions.

     Given the importance of academic self-concept and causal attributions on adolescents' overall

and  academic  functioning,  and  taking  into  account  the  limitations  of  the  previous  studies,  the

present  study investigates  the  understudied  developmental  dynamic  between adolescents'  causal

attributions and academic self-concept.  More specifically, the aim of the present study is to find out

how and to what  extent  domain-specific  causal  attributions  and domain-specific  academic self-

concept are related in mathematics and Finnish language, and what kind of developmental dynamics

these variables (self-concept/attributions) show during upper comprehensive school education, and

are there any gender differences in the relationships.

1.1 Causal attributions 

The term “causal attribution”  refers to the interpretations of the causes that people make for their

failures and successes.  According to Weiner (1985; See also Heider 1958) the reason for a search of

such  interpretations  is  to  gain  a  better  understanding  of  a  person's  surroundings  and therefore

manage themselves effectively.  Attribution theorists highlight that these interpretations affect on

one’s aspirations to achieve more than the outcome itself (Eccles & Wigfield 2002). 
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     According to Banks and Woolfson (2008) there are two significant theories of attributions in the

educational  setting:  Weiner's  theory  of  motivation  and  the  theory  of  learned  helplessness  by

Abramson,  Seligman  and  Teasdale.  According  to  Weiner’s  theory,   the  causes  used  to  explain

failures  and successes  differ  from each  other  according  to  the  following  dimensions:  locus  of

causality  (internal-external),  stability  (fixed-variable)  and  controllability  (controllable-

uncontrollable)  (Weiner 1979, 1985,  1986,  2000,  2010).   Abramson,  Seligman  and  Teasdale's

(1978)  theory of learned helplessness is equivalent with Weiner's theory with respect to content and

meaning, except they call locus of causality “locus of control” and instead of the controllability

dimension they argue that the third dimension is globality. Locus indicates the location of a cause

which can be internal or external to the person. Stability refers to the duration of the cause which

can  be  constant  or  change  over  time.  Controllability,  in  turn,  refers  to  the  possible  volitional

alteration of the cause which can vary from relatively controllable to uncontrollable (Weiner 1985,

1986, 2000, 2010.) In the global-specific dimension a global attribution (i.e. lack of intelligence) is

expected to apply to multiple situations, whereas a specific attribution (i.e. lack of math ability)

apply only to a narrow range of situations (Abramson et al., 1978). According to Weiner (1979),

ability, effort, task difficulty and luck are the main causes individuals give for their failures and

successes in achievement situations. Ability is considered stable, internal and uncontrollable, effort

internal,  unstable  and  controllable,  task  difficulty  external,  stable  and  uncontrollable  and  luck

external,  unstable and uncontrollable (Weiner 1985, 2010).  

      According to the previous research people have a tendency to attribute success to internal causes

and failure to external causes, and therefore internalize positive outcome and deny their part in

negative outcome (Marsh 1986b; Mezulis, Abramson, Hyde & Hankin 2004; Weiner 1985). This

tendency is called as self-serving bias or hedonic bias (Layden 1982; Mezulis et al., 2004; Weiner

1985,  1986).  Both  genders (Whitley  &  Frieze  1985;  Wigfield  1988)  and  both  children  and

adolescents  tend  to  use  self-serving  bias  (Mezulis  et  al.,  2004;  Normandeau  & Gobeill  1998;

Vispoel & Austin 1995). Furthermore, the use of self-serving strategies is related to positive mental

health (Mezulis et al., 2004) and can be seen as a means of preserving one's self-worth in the face of

failure (Covington 1984). On the other hand, according to a meta-analysis of 266 studies, positive

bias decreases in adolescence from age 12 on and children and older adults  are more prone to

making hedonic bias compared to adolescents  (Mezulis et al., 2004).

     In the literature different attributions have been grouped into attributional styles that can be

either  harmful  or  positive  to  one's  self-esteem and future.  For  example,  Higgins  and LaPointe

(2012) call  attributional style  dysfunctional when causes of negative outcomes are  attributed to
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internal,  uncontrollable  and  stable  causes  (i.e.  ability)  and functional  when  causes  of  negative

outcomes are attributed to internal,  controllable and unstable (i.e.  lack of effort).  Dysfunctional

style affects  negatively on expectancies  for  future  success,  generates  hopelessness  and reduces

striving  to  succeed,  whereas  functional  style  leads  to  higher  hope  and  expectations  for  future

success and striving to succeed in the future (Higgins & LaPointe 2012; Weiner 1985, 2010). In

turn, according to Chodkiewicz and Boyle (2014) attributing success to ability and failure to effort

can be considered as an adaptive attributional style, and attributing success to external factors and

failure to lack of ability maladaptive attributional style. Learned helplessness hypothesis states that

attributing a cause of failure to internal, stable and global cause will lower self-esteem and lead to a

chronic condition that will  apply to multiple  occasions (Abramson et  al.,  1978).  Similar  to the

theory of learned helplessness, pessimistic explanatory style, contains attributing causes of failure to

stable and global factors (Boman et al., 2003). Furthermore, there is a lot of support for the linkage

between causal attributions one makes for success and failures and one’s behavior (Chodkiewicz &

Boyle  2014;  Weiner  1974).   More  specifically,  a  maladaptive  attributional  style  can  lead  to  a

negative cycle in which maladaptive attributions lower self-esteem and motivation and this will lead

to lack of effort which will further lead to lower achievement (Chodkiewicz & Boyle 2014). 

1.2 Causal attributions in adolescence

It has been suggested that cognitive maturity affects the way children understand causal attributions

and their  meaning (Cole et  al.,  2008;  Folmer et  al.,  2008; Little & Lopez 1997; Weiner 1974;

Weitlauf & Cole 2012; See also Covington 1984). Weiner’s attributional theory assumes that people

are capable of synthesizing and processing information to form causal attributions. Due to young

children's insufficient cognitive and information processing skills young children may not conceive

the full repertoire of causes or see the common and differentiating factors between causes (Weiner

1974.)  Also, it appears that attributional profiles (i.e. learned helplessness) become more distinct or

“crystallized” as children reach upper comprehensive school (Martinek & Griffith 1994). 

     Young  children  are  shown to  have  difficulties  differentiating  between  causal  attributions

(Nicholls & Miller 1985; Wigfield 1988). In particular, according to research young children don’t

see the difference between ability and effort (Covington 1984; Folmer et al., 2008; Nicholls 1978;

Stipek  & Mac  Iver  1989).  Age  affects  on  conceiving  effort  and  ability  attributions'  reciprocal

nature; older children understand that people who have ability don’t need to try as much and people

who have less ability need to work harder (Folmer et al., 2008;  Nicholls & Miller 1984; Rholes,
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Blackwell,  Jordan & Walters 1980;  See also Covington 1984).  This developmental shift  occurs

approximately from age 10 on but it is only from age 12 on when children can properly distinguish

ability from effort (Nicholls 1978; Nicholls & Miller 1984). Children under 6th grade also associate

luck with effort and ability; they think that in a luck-related task the hypothetical person’s success

or failure is not due to luck but the reason for the success or failure outcome is the actor’s effort or

ability (Nicholls & Miller 1985). Furthermore, when children get older their ability to understand

that task difficulty affects on the amount of ability needed increases (Nicholls 1978). 

     Only few studies have examined adolescents'  causal attributions in comparison to younger

participants. According to Flammer and Schmid (2003) adolescents use more practice, poor didactic

presentation of the teacher, specific abilities, fast understanding and less extrinsic motivation as

causes for their successes and failures. It is noted in earlier research that in the face of failure youth

may use low interest attribution  (Vispoel & Austin 1995) or unstable and internal attributions such

as effort (Anderman & Maehr 1994; Folmer et al., 2008; Py & Jouffre 2009; See also Covington

1984) to protect their self-esteem.  That is, since they have the ability to differentiate ability and

effort they can use lack of effort as an excuse for failure whereas due to cognitive immaturity failure

for younger children is an indicator of not having the ability to succeed even though they would

have not tried enough to succeed (Folmer et al., 2008).  On the other hand, these types of strategies

can be used to avoid failures and thus, not trying enough may lead to more failures (Covington

1984).

     

1. 3 Academic self-concept 

Shavelson,  Hubner  and Stanton (1976)  define  self-concept  as  a  person’s  perception  of  himself

which is developed with interaction of environment and affects on a person's acts, and acts, in turn,

have an impact on how the person sees himself (See also Rosenberg 1979). Harter (1999) takes a

more narrow perspective on self-concept and refers to it as self-evaluation of a certain domain.

Academic  self-concept,  in  turn,  refers  to  an  individual’s  perceptions  about  his  abilities  or

competencies in school  (Rosen, Glennie, Dalton, Lennon, Bozick 2010; Zhou & Urhahne 2013).

Furthermore, expectancy-value theory uses the term self-concept of ability in which ability refers to

the beliefs that a person holds about his current competence in a particular domain (Wigfield &

Eccles 2000). 

     Multiple researches have confirmed the multidimensional nature of academic self-concept in

children and adolescents and, more importantly, that math and verbal self-concept are separate from
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each other (Byrne & Worth Gavin 1996; Marsh 1990; Marsh, Byrne & Shavelson 1988; Marsh &

Craven  2006; Marsh & Seaton  2013; Rosen  et  al.,  2010;  Valentine  et  al.,  2004;  Wigfield  &

Karpanthian 1991). The differentiation of self-concepts is assumed to develop in middle childhood

(Harter 1999; Wigfield & Karpanthian 1991; See also Stipek & Mac Iver 1989). Thus, even young

children are shown to be able  to  differentiate  domain-specific  self-perceptions  (Marsh,  Barnes,

Cairns & Tidman 1984; Marsh, Craven & Debus 1991; Marsh, Craven & Debus 1998; Wigfield &

Eccles 2000). More recently the so called “nested Marsh/Shavelson model” has been developed to

describe  the  structure  of  the  self-concept.  It  combines  features  from the  previous  self-concept

models and states that academic self-concepts are clearly distinct from each other and thus, domain

specific, and also hierarchically structured with the general self-concept highest in the structure

(Brunner et al., 2010; Brunner, Keller, Hornung, Reichert & Martin 2009). 

     

1.4 Academic self-concept in adolescence 

Children and adolescents are known to construct their self-concepts by using different information

sources such as other persons' perceptions of their ability, school grades, external comparisons with

their peers and internal comparisons with their ability areas (Gniewosz, Eccles & Noack 2012; See

also Bong & Skaalvik 2003). However, the importance of the sources might vary depending on the

developmental status and changes in the environment such as school transitions (Gniewosz et al.,

2012).

     According to previous research children's self-concepts are highly positive and they seem to

decline in middle childhood or in early adolescence (Anderman & Maehr 1994; Jacobs, Lanza,

Osgood, Eccles & Wigfield 2002; Spinath & Spinath 2005; Stipek & Mac Iver 1989) but  also

become more realistic and accurate with increasing age (Kurtz-Costes & Schneider 1994; Nicholls

1978;  Wigfield, Eccles, Yoon, Harold, Arbreton, Freedman-Doan & Blumenfeld 1997; Wigfield &

Karpanthian 1991). It is also noted that the decline might be domain specific (Cole et al.,  2001;

Jacobs et al., 2002; Wigfield et al., 1997) and there are individual differences in the extent and

timing of the decline of self-concepts (Archambault, Eccles & Vida 2010).  The change in children's

self-concepts might be related to getting more feedback of their abilities from significant others

(Wigfield & Karpanthian 1991) and having more developed skills to compare their achievement to

their peers' achievement (Sylva 1994). 

      Some researchers associate the decline of academic self-concepts particularly to the transition

phase of entrance to junior high school (Anderman & Maehr 1994; Cole et al., 2001; Eccles et al.,
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1993; Wigfield, Eccles, Mac Iver, Reuman & Midgley 1991) while others argue that the decline of

self-concepts  continues  through  middle  adolescence  (Fraine,  Damme & Onghena  2007;  Marsh

1989; Nagy, Watt, Eccles, Trautwein, Lüdtke & Baumert 2010; Watt 2004),   and others state that

after the decline in the school transition phase self-concepts have a tendency to increase (Cole, et

al., 2001; Marsh 1989). The decline of self-concepts in the transition phase has been associated with

the changes in the school environment (Anderman & Maehr 1994; Eccles et al., 1993; Wigfield et

al.,  1991). It has also been suggested that the decline is due to the fact that during this period

adolescents  have  better  competence  than  previously  to  evaluate  their  skills  to  to  their  actual

performance and abilities  (Chiu & Klassen 2009, 2010). Furthermore,  self-concepts in  various

domains become more stable with increasing age (Cole et al., 2001; Guay, Marsh & Boivin 2003;

Skaalvik & Valås 1999; Wigfield et al., 1997).

1.5 The developmental dynamics between causal attributions and academic self-concept

According to self-enhancement theory people are prone to perceive events in a way that enhances

their self-esteem while self-consistency theory states that people are prone to perceive events in a

way that is consistent with their self-esteem (Swann, Griffin, Predmore & Gaines 1987; See also

Fitch 1970). Children with higher self-esteem have a tendency to make more internal, stable and

more  personally controllable  attributions  in  successful  outcomes  (Weiss,  McAuley,   Ebbeck &

Wiese 1990) and thus, don’t seem to have a tendency for learned helplessness. Also, children with

lower self-concept have a tendency to externalize success and/or internalize failure (Cooley & Ayres

1988;  Möller & Köller 2000; Núňez et al., 2005; Tabassam & Grainger 2002) and thus, show a sign

of  not  using  self-serving bias.  Overall,  individuals  with  low self-esteem seem to  ascribe  more

personal responsibility over failures than individual with high self-esteem (Bar-Tal 1982; Layden

1982) while individuals with high self-esteem believe that they have more control over outcomes

(Weiss et al., 1990).   

     Previous correlational research on the relationship between attributions and academic self-

concept in children and adolescents has found out that attributing success to internal causes such as

ability (Kurtz-Costes & Schneider 1994; Marsh 1984; Marsh et al., 1984; Marsh, Relich & Smith

1983; Marsh, Smith & Barnes 1983; Nicholls 1979;  Platt 1988;  Zhou & Urhahne 2013) and effort

(Marsh 1984; Marsh et al., 1984; Marsh, Relich & Smith 1983; Marsh, Smith & Barnes 1983; Platt

1988; Zhou & Urhahne 2013) is positively correlated with academic self-concepts.  However, there

are also studies suggesting that among 12-year-olds attributing success to effort is negatively related
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to self-concept (Kurtz-Costes & Schneider 1994; Nicholls 1979). Furthermore, attributing failure to

internal causes such as ability (Kurtz-Costes & Schneider 1994; Marsh 1984; Marsh et al., 1984;

Marsh, Relich & Smith 1983; Marsh, Smith & Barnes 1983; Nicholls 1979; Zhou & Urhahne 2013)

has been found to be negatively correlated with academic self-concepts. 

     In turn, the role of effort attribution especially in failure situations has yielded somewhat mixed

results. In some studies attributing failure to lack of effort has been shown to be associated with

lower self-concept (Marsh 1984; Marsh et al., 1984; Zhou & Urhahne 2013), whereas in some other

studies (Marsh, Relich & Smith 1983; Marsh, Smith & Barnes 1983) correlations between effort

and self-concept in failure situations have been found to be close to zero. Furthermore, in Kurtz-

Costes and Schneider's study (1994) effort in failure situations was slightly positively correlated

with  self-concept  among  10-year-olds.   In  the  study of  Bandalos,  Yates  and  Thorndike-Christ

(1995) college students who attributed failure to effort compared to students who attributed failure

to  external  factors  and  students  who  attributed  success  to  ability  compared  to  students  who

attributed success to effort did not differ in terms of math self-concept. 

     Some  researchers  have  offered  an  explanation  that  might  serve  to  sort  out  some  of  the

inconclusive research results  derived from previous studies concerning self-concept’s relation to

effort attribution.   Namely, lack of ability attribution in failure situations might be more detrimental

to the sense of self-worth compared to effort attribution which might serve to maintain the self-

worth (Covington 1984). It has also been suggested that people with high self-concept might blame

lack of effort for negative outcomes because working hard might result in a better outcome and that

would also be more consistent with their self-concept (Marsh, Relich & Smith 1983; Marsh, Smith

& Barnes 1983). Furthermore, the relationship between effort attribution and self-concept in success

situations is thought not to be as strong as between ability attribution and self-concept (Marsh et al.,

1984) and attributing failure to effort has been suggested to be more positively or less negatively

related to self-concept than ability attribution in failure situation (Marsh, Smith & Barnes 1983).

     Most of the studies concerning external attributions have classified these attributions into the

same group and therefore are unable to distinguish the effects of different external attributions on

self-concept. The role of external attributions in relation to self-concept has also been in question.

According to previous studies in success and failure situations external attributions have not been

significantly related to self-concept  (Kurtz-Costes & Schneider 1994; Watkins & Gutierrez 1989)

or have been positively related to self-concept (Marsh et al., 1984) or negatively related to self-

concept (Marsh 1984). Results of the studies separating different external attributions have shown

that  in  successful  outcomes  task  ease  is  negatively  related  to  self-concept  (Platt  1988)  and

8



attribution  to  task  characteristics  is  positively  related  to  self-concept  (Zhou  & Urhahne  2013)

whereas luck as attribution is negatively related to self-concept (Briones & Tabanero 2012; Nicholls

1979; Platt 1988; Zhou & Urhahne 2013). In failure situations task characteristics are found to be

negatively related to self-concept (Zhou & Urhahne 2013) and luck is positively related to self-

concept  (Nicholls  1979).  Also,  studies  have  not  previously  investigated  the  role  of  guidance

attribution  in  the  relationship  of  attributions  and  academic  self-concept.  Although,  Zhou  and

Urhahne (2013) used a similar attribution, i.e. “other persons”,  which was found to be negatively

related to self-concept in both success and failure situations (Zhou & Urhahne 2013).  Furthermore,

studies that have separately examined correlations between self-concept of math and language of

arts and causal attributions (Marsh 1984; Marsh et al., 1984; Marsh, Relich & Smith 1983; Marsh,

Smith  &  Barnes  1983) haven’t  reported  significant  differences  in  the  correlations  between

attributions and self-concepts.

     It  has  been hypothesized  that  one  of  the  antecedents  of  self-esteem is  causal  attribution.

Specifically,  the types of attributions people make are believed to affect on the descriptive and

affective sides of self-esteem (Bong & Skaalvik 2003). For example, Platt's (1988) study of 17-19

year-olds indicated that ability and effort attributions in success situations contributed positively to

academic self-concept and attributing success to task ease contributed negatively to academic self-

concept.  The effects of the causal attributions can also be seen in a way that causal attributions

affect self-esteem via the feelings causal attributions elicits but not the cause itself (Weiner 1985,

1986).  For example, attributing success to internal features such as ability creates more pride than

external causes and thus affects positively on self-esteem (Weiner 2010) whereas attributing failure

to ability will lower self-esteem or self-worth (Weiner 1985). Weiner’s theory suggests that people

who make dysfunctional attributions will have lowered self-esteem due to these attributions and that

causal attributions are causally dominant over self-concept (Watkins & Gutierrez 1989; See also

Weiner  1985,  2010).  Also,  learned helplessness  theory assumes  that  internal,  stable  and global

attributions lead to a decrease in self-esteem (Abramson et al., 1978) and according to expectancy-

value  theory  attributions  affect  on  subsequent  self-concept  (Eccles  & Wigfield  2002;  Wigfield

1994).  

     Furthermore, there is a significant amount of research that has proven that teaching children and

adolescents more adaptive attributional styles can lead to emotional and behavioral improvements

such as increased achievement,  motivation and better  self-esteem (Chodkiewicz & Boyle 2014)

proposing that change in the attributions will lead to a change in self-esteem. However, there are

also studies suggesting that prior self-esteem predicts subsequent attributions (Hirschy & Morris
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2002; Tennen & Herzberger 1987). The sparse research on the causal ordering of the academic self-

concept and attributions have lead to inconsistent results.  Some studies indicate that self-concept

affects on causal attributions (Kurtz-Costes & Schneider 1994; Marsh 1984) while other studies

propose the opposite (Platt  1988;  Watkins & Astilla 1986;  Watkins & Gutierrez 1989;  Zhou &

Urhahne 2013). Marsh (1984) found out in his study of fifth grade students that self-concept has a

direct positive effect on attributing success to ability and effort and negative effect on attributing

failure to ability and effort. Kurtz-Costes and Schneider’s longitudinal study (1994) of 8-10 year-

olds also indicated that self-concept at age eight has a direct positive affect on ability attributions in

success situations at age 10.  On the other hand, Zhou and Urhahne's (2013) study of fourth graders

indicated  that  attributing  positive  outcome  to  ability  predicted  positive  general  academic  self-

concept and attributing failure to mood, task characteristics, effort or ability predicted negative self-

concept. Watkins and Gutierrez’s study (1989) of 11-12 year-olds found a direct positive effect in

attributing  math  success  to  ability  or  effort  to  self-concept  whereas  only  ability  attribution  in

successful reading outcomes had a direct positive effect on self-concept of reading. 

     The few researches on adolescents have shown that attributions affect subsequent self-concept

(Platt  1988;  Watkins  &  Astilla  1986)  and  that  there  is  some  evidence  of  reciprocal  effects

(Gonzalez-Pienda, Nunez, Gonzalez-Pumariega, Alvarez, Roces  & Garcia 2002).  Gonzalez-Pienda

et al., (2002) found in their study of 12-18 years-old that self-concept and causal attributions were

reciprocally  related  but  only  when  finding  causes  for  failures.  That  is,  the  more  adolescent

attributed   failure  to internal factors,  the lower the self-concept  later on and vice versa,  and the

better the self-concept the less they attributed failure to internal factors and vice versa.

     Most of the research on the relationship of academic self-concept and attributions is conducted

with less than 13 year-old children even though the research on the development of understanding

causal attributions has shown that many of the changes in understanding causal attributions occurs

after age 12 (e.g. Folmer et al., 2008; Nicholls 1978; Nicholls & Miller 1984; See also Covington

1984) and attributions might also carry different meanings for different age groups (Earn & Sobol

1991).  Studies  that  have  researched  attributions'  relation  to  academic  self-concept  on  upper

comprehensive school age adolescents are almost absent. It has been noted in earlier research that

self-concepts tend to decline (e.g. Wigfield & Eccles 2000) in the age group of the present study but

not  many  studies  have  researched  how  the  decline  is  linked  to  causal  attributions  in  this

developmental phase. However, all this leads to the assumption that adolescents’ cognitive ability to

comprehend causal attributions is closer to adults’ abilities to understand different attributions and

can therefore lead to more reliable research results.
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     Adolescent girls are found less likely to attribute their success to their ability or more likely to

their effort or more likely to attribute their failure to lack of ability compared to boys (Bornholt &

Möller 2003; Georgiou, Stavrinides,  Kalavana 2007; Hui 2000; Mok, Kennedy & Moore 2011;

Ryckman & Peckham 1987; Stipek & Gralinski 1991; See also Meece,  Glienke & Burg 2006).

According to Meece et al. (2006) review gender differences in causal attributions appeared to be

domain specific and especially favoring boys in math, and thus may reflect sex role stereotypes.

This may also be a sign of older children's self-concepts being more differentiated into different

domains  (Newman & Stevenson  1990)  but  attributions  have  indeed  been  found  to  be  domain

specific (Boekarts, Otten & Voeten 2003; Newman & Stevenson 1990). Gender differences in math

and verbal  self-concepts  are  in  line  with the  research  of  gender  differences  in  attributions  and

likewise,  according  to  researchers  (Willgenbusch  & Merrell  1999  for  a  review)  reflect  gender

stereotypes: girls have been found to have higher verbal self-concept (Brunner et al. 2009; Marsh

1989; Marsh & Yeung 1998;  Wigfield et al., 1991; Wilgenbusch & Merrell 1999) and boys higher

self-concept in math (Brunner et al.,  2009;  Marsh 1989; Marsh & Yeung 1998;  Nagy et al., 2006;

Nagy et al., 2010;  Skaalvik & Skaalvik 2004; Watt 2004; Wigfield et al., 1991; Wilgenbusch &

Merrell 1999). 

     Only a few studies have investigated gender differences in the relationship of self-concept and

attributions. According to Bandalos et al., (1995)  study college women but not men who attribute

success to external factors have significantly lower self-concept compared to women who attribute

success to effort. Also, in Hirchy and Morris' (2002) study of adults, high self-esteem predicted

adaptive attributional style but only for women. Furthermore, Marsh, Smith & Barnes' (1983) study

of fifth and sixth graders and Watkins and Gutierrez (1989) study of 11-12 year-olds did not find

differences between boys and girls. 

     The aim of the present study is to investigate the relationship between causal attributions and

self-concept in mathematics and Finnish language from developmental point of view. In addition to

the above limitations of the previous research on the topic, data used in the previous studies has

mostly been cross-sectional. This type of design can’t validly test causality of the causal attributions

and self-concept (Marsh 1984). A longitudinal study would give information about the possible

changes in time in the relationship and thus, would be beneficial to the generalizability of the results

(Hirchy & Morris 2002). Also, because both attributions and self-concept are domain specific (e.g.

Marsh 1990; Marsh et al., 1984; Marsh 1984), they should be examined from domain specific point

of view. However, yet not many of the previous studies have done so.  Taken together, previous

research has several shortcomings and the studies that have focused on adolescents or children
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haven’t simultaneously taken into account these limitations. The present study is an attempt to meet

the shortcomings of the previous studies by using longitudinal data of adolescents’ 7 th and 9th grade

domain  specific  attributions  and  domain  specific  self-concepts  in  mathematics  and  Finnish

language. 

The research questions were:

1. How and to what extent attributions are related to academic self-concept among adolescents

in a) mathematics, b) Finnish language? 

2. Does the relationship between these variables change from 7th grade to 9th grade?

3. Does adolescents' attributional style predict their subsequent self-concept of ability? Or is it

rather adolescents' self-concept of ability that predicts their subsequent attributional style? 

4. Are there any gender differences in the above mentioned relationships? 

2. METHODS

2. 1 Sample and procedure

The  research  is  part  of  the  Jyväskylä  Entrance  into  Primary  school  (JEPS)  study  which  was

conducted  between  1999-2009  (Nurmi  &  Aunola  1999).  The  original  sample  was  year  1999

preschool aged children (n= 214) from rural and suburban areas with a close distance to a medium-

sized city in Central Finland. Parental permission for the data gathering purposes was obtained at

the beginning of the autumn when the children were in kindergarten and again  in the fall of the 7th

grade.   The present  study  is  based on the  last  two measurement  points  of  the JEPS when the

children were in 7th and 9th grade. At the end of the seventh grade there was a total of 231 students

(115 girls, 116 boys) and at the end of the ninth grade a total of 237 (117 girls, 120 boys). The

number of students participating in the study grew across measurement points because new students

were moved to the schools that took part in the study. Two hundred and four (88,3 %) students

participated in both the 7th and 9th grade measurement points whereas 27 (11,7 %) students took part

in the study only in 7th  grade and 33 (14,3 %) students only in 9th grade.  The school district that

participants were from included demographically similar schools. Achievement level of the classes

were heterogeneous and ethnically participants were homogeneous. The questionnaires were filled

by the students during school hours (45 minutes to fill in the questionnaires)  in 2007 during the 7th

grade spring and again in 2009 during the 9th grade spring (Rimkute, Hirvonen, Tolvanen, Aunola
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&  Nurmi  2012).  At  the  same  measurement  points,  students  skills  in  Finnish  language  and

mathematics were tested in classroom group situations.

2.2 Measurement 

Finnish language skills. Students written language skills were assessed with three subtests which

were taken from the Test of Word Reading, Spelling and Reading Comprehension  (Holopainen,

Kairaluoma, Nevala, Ahonen & Aro 2004): (1) the error finding test included 100 words and the

student's task was to find the spelling errors and mark them.  Students had three and a half minutes

to find the errors and the number of errors found was the score of the test. (2) The word-chain test

(Holopainen et al., 2004) included 100 words that were chained together with no space between the

words. Each chain had four words and the student's task was to find the beginning of the new word

and the end of the other word and mark it. Students had three and a half minutes to find the errors

and the score of the test was the number of correctly found words. (3) The reading comprehension

test  (Holopainen et al.,  2004) included a four page long “Dogs of the village” story by Veikko

Huovinen (1962). The original story by Huovinen has been modified to contain 52 contradictory

words  relative  to  the  sentence,  paragraph  or  larger  text  context.  Students  had  to  find  the

contradictory words and mark them. The total score of the test was the number of the correctly

found words  (Holopainen et al., 2004; Savolainen, Ahonen, Aro, Tolvanen & Holopainen 2008.)

The Cronbach's  Alpha reliability for the sum score based on the sum of the standardized three

subtests for 7th grade was .81. and for 9th grade .80.

     Math skills. Students' mathematical performance was assessed by using the group-administered

KTLT math test (Räsänen & Leino 2005)  designed for 7th to 9th graders. The test has four versions

from A to D. In the present study version A was used for both 7 th and 9th grade in which different

mathematical skills are measured with 40 items. The KTLT test was performed independently by

the  students  during a  regular  class  (40 minutes).  A maximum score of  40 points  was possible

meaning that each item was worth one point. The Cronbach's Alpha reliability for the sum score

based on the all items was .86  for the 7th grade and .89 for the 9th grade.

     Self-concept.  Students’ math and Finnish language self-concepts were assessed by using a

modified scale of Wigfield et al., (1997). (The scale is presented in Appendix A). The questionnaire

included three items for both math and Finnish language (i.e., How good are you at math/Finnish?;

How good are you at math/Finnish compared to other students in your class?; How difficult are

math/Finnish tasks for you?). The students were asked to rate these items using 5-point Likert scale
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(1 = “not good at all / very difficult”; 5 = “very good / very easy”). Sum scores based on the mean

values  of  the  three  scores  for  each  subject-related  self-concept  scale  were  calculated.  The

Cronbach’s Alpha reliability for the self-concept in math scale was .87 in grade 7 and .89 in grade 9.

The Cronbach’s Alpha for Finnish language self-concept scale was .81 in grade 7 and  .81 in grade

9.

     Causal attributions. Attributions for school related success and failure outcomes were measured

by a questionnaire developed by Rytkönen, Aunola and Nurmi (2006). (The scale is presented in

Appendix B). Attributions of successful school outcomes were tested with two statements for each

school subject (“If I succeed well in math tasks (vs. Finnish language), the reason is...”; “When I

succeed well in math (vs. Finnish language), the reason is...”). For each item there were four answer

options (i.e. “I get good guidance”; “I try hard”; “I have the ability to succeed” and “tasks are

easy”).  Attributions of failure outcomes were tested as well with two statements per school subject

(“If I don’t succeed well in math (vs. Finnish language), the reason is...”; “When I don’t succeed

well in math tasks (vs. Finnish language tasks), the reason is...”). For each item there were four

answer options (i.e. “I don't get good enough guidance”; “I don't try enough”; “I'm not able enough”

and “tasks are too difficult”). After each failure and success statement students were asked to rank-

order the four answer options according to their  importance.  Because the ranking options were

negatively phrased (1= “high in importance”; 4= “low in importance”), they were reverse scored.

Sum scores of the student's rank-ordered answers based on the mean value of each answer option,

i.e. attribution in two questions (i.e. guidance, effort, ability, and task difficulty, for the success and

failure  situations,  and  separately  for  mathematics  and  Finnish  language)  were  calculated.  The

Cronbach's Alphas for the 7th grade math success situations ranged from .70 to .87 and for 9th grade

from .80 to .91. The Cronbach's Alphas for Finnish language success situation for 7th grade ranged

from .72 to .76 and for 9th grade from .67 to .79. Failure situations' Cronbach's Alphas in math for

7th grade  ranged  from .70  to  72.  and  for  9th  grade  from .63  to  .77.  Finnish  language  failure

situations' Cronbach's Alphas for 7th grade ranged from .63 to .75 whereas for 9th grade the values

ranged from .67 to .68.

2.3 Statistical analyses

The statistical analyses were carried out according the following steps. First, to examine how and to

what  extent  different  causal  attributions  are  related  to  mathematics  and Finnish  language  self-

concepts at different grade levels Spearman’s correlation analysis was conducted separately for 7th
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grade and 9th grade and for the boys and girls.  Second, to investigate gender differences in the

relationship between self-concepts and attributions, Fisher’s z- test was used to determine whether

the difference between boys and girls correlations were statistically significant. 

Third, to examine whether adolescents' attributions predict their subsequent self-concept or is it

rather the self-concept that predicts their subsequent attributions, two sets of hierarchical regression

analyses  were  performed.  In  the  first  set  of  regression  analyses  the  9th grade  self-concept  was

predicted by the attributions made in 7th grade. Each of the attributions was tested individually as

independent variable in their own model. The analyses included five steps. In the first step of each

of  the  analysis,  the  effects  of  the  7th grade  self-concept  of  the  particular  school  subject  was

controlled for. To examine the effects of the gender and to control for its effects gender was inserted

as independent variable to the second step of each of the analyses.  In the third step, the skill levels

of the particular school subject was inserted to control for the effects of the academic skills in

question. The fourth step included the 7th grade attribution in which each of them was included in

their own models. In order to examine whether there are gender differences in the relation of the

self-concept  and  attributions  the  fifth  step  included  interaction  term  Gender  X  Attribution  in

question. 

In the second set of regression analyses, each of the 9th grade attributions were predicted by the

self-concept in 7th grade. Separate analyses were carried out for math and Finnish language related

self-concepts as independent variable. At the first step of each analysis, the effects of the 7 th grade

attribution in question was controlled for.  The second step included gender to examine and control

for  its  effects.  At  the  third  step,  the  academic  skill  level  of  the  particular  school  subject  was

controlled for. The fourth step included the self-concept of the particular school subject and the fifth

step included the interaction term Gender X Self-concept of the school subject in question.  IBM

SPSS Statistics 20 software was used to conduct the analyses, except vassarstats.net, a statistical

computation website,  was used to conduct the Fisher's z-tests.

3. RESULTS

3. 1 The associations between causal attributions and academic self-concepts

The first research question was how and to what extent adolescents’ causal attributions are related

to their self-concepts and the second question was whether these associations are different at 7 th

grade and 9th grade. The results of the Spearman’s correlation analysis between self-concepts and
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attribution variables are shown in the Table 1 (math) and 2 (Finnish language). According to the

results the pattern of correlations was closely similar in the case of math and Finnish language.

First, during 7th and 9th grades there was a strong positive correlation between math self-concept and

attributing success to ability and between Finnish language self-concept and attributing success to

ability:  the better the self-concept of math and Finnish language, the more adolescents tended to

attribute  successful  outcomes  in  these  subjects  to  ability.  These  correlations  become  slightly

stronger with time in both school subjects. Second,  self-concepts of math and Finnish language

both correlated negatively with effort and guidance attributions in success situations in 7 th grade

indicating that the lower the self-concept, the more likely adolescents tended to attribute successful

outcomes to effort and guidance and the higher the self-concept the less likely adolescents tended to

attribute success to effort and guidance. These very same correlations became slightly stronger with

time indicating stronger relationship between self-concepts and these variables in 9 th grade with the

exception  of  effort  attribution  and  Finnish  language  self-concept.  Namely,  attributing  Finnish

language success to effort was no longer statistically significant in the 9 th grade. Finally, although

self-concept of math and Finnish language were not statistically significantly related to attributing

success to task in 7th grade, in 9th grade these two variables had a strong negative correlation: the

lower the self-concept, the more likely children tended to attribute successful outcome to task in

math and Finnish language and vice versa.

     In failure situations both 7th grade math and Finnish language self-concept correlated negatively

with ability attribution: the lower the self-concept the more likely adolescents tended to attribute

failure outcomes to ability and vice versa. Correlation between math self-concept and ability was

slightly  stronger  in  9th grade  whereas  in  Finnish  language  the  same  correlation  remained

approximately same in 9th grade. There was also a positive correlation between both of the self-

concepts in 7th grade and attributing failure to guidance: the higher the self-concept,  the more likely

adolescents tended to attribute failures to guidance and vice versa. On the other hand, correlation

between  math  self-concept  and  guidance  was  no  longer  significant  in  the  9th grade  whereas

correlation  between  Finnish  language  self-concept  and  attributing  failure  to  guidance  remained

approximately same with time.  Correlation between Finnish language self-concept and attributing

failure  to  effort  was  not  statistically  significant  in  either  of  the  measurement  times  whereas

correlation between math self-concept and attributing failure to effort became stronger in 9 th grade

indicating a significant positive correlation in 9th grade: the higher the self-concept, the more likely

adolescents tended to attribute math failures to effort and vice versa. In addition, neither one of the
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self-concepts correlated statistically significantly with task attribution in failure situations in either

one of the measurement times.

     The research was also interested in gender differences in the relationships between self-concepts

and attributions. Therefore Fisher's z-test was conducted to each of the boys' and girls' correlation

pairs to find out whether the difference between these correlations were statistically significant. The

results showed three statistically significant differences between boys and girls: among both boys

and girls attributing success to ability was positively associated with self-concept in 7th grade in

Finnish language and in mathematics (See Table 1 and 2) but among girls these associations were

statistically  significantly  stronger  than  among  boys  (z=3.14,  p=  .002  and  z=3.24,  p=  .001).

Furthermore,  among  girls  attributing  success  to  effort  in  7th grade  was  negatively related  with

Finnish language self-concept (See Table 2) but among boys no statistically significant association

was found (z= -2.13, p= .033).
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TABLE 1. The correlations of math self-concept with math-related attributions in success and failure situations, and math skills, and means (M) and

standard deviations (SD) in 7th and 9th grade 

Self-concept of math in 7th grade Self-concept of math in 9th grade 
Girls Boys Total M SD Girls Boys Total M SD

Attribution in success

Ability .64*** .30** .50*** 2.56 1.09 .69*** .62*** .67*** 2.51 1.15
Effort -.12 -.18 -.16* 3.00 0.92 -.13 -.21* -.17* 2.79 0.95
Task -.20* -.07 -.13 2.13 1.00 -.30** -.23* -.27*** 2.32 0.99
Guidance -.36*** -.13 -.26*** 2.54 0.94 -.34*** -.27** -.32*** 2.56 1.05

Attribution in failure

Ability -.23* -.16 -.20** 2.41 0.92 -.37*** -.21* -.30*** 2.23 0.97
Effort -.10 .13 .12 3.02 0.95 .18 .13 .17** 3.06 0.92
Task -.08 .00 -.05 2.71 0.96 .09 -.06 .00 2.65 0.87
Guidance .27** .02 .15* 2.11 1.00 .16 .04 .11 2.12 0.99

Math skills .60*** .62*** .61*** 21.52 6.33 .70*** .58*** .65*** 24.23 7.08

Note:  * p<.05, **p<.01, ***p<.001
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TABLE 2. The correlations of Finnish language self-concept with Finnish-related attributions in success and failure situations, and Finnish language 

skills, and means (M) and standard deviations (SD)  in 7th and 9th grade 

Self-concept of Finnish language in 7th grade on Self-concept of Finnish language in 9th grade 
Girls Boys Total M SD Girls Boys Total M SD

Attribution in success

Ability .59*** .24* .42*** 2.64 1.00 .56*** .49*** .53*** 2.57 1.04
Effort -.34*** -.06 -.21** 3.02 0.92 -.16 -.04 -.11 2.86 0.91
Task .00 -.03 -.02 2.31 0.98 -.16 -.34*** -.28*** 2.39 0.98
Guidance -.21* -.16 -.19** 2.25 0.99 -.26** -.21* -.23** 2.27 0.97

Attribution in failure

Ability -.30** -.26** -.29*** 2.34 0.85 -.22* -.28** -.27*** 2.19 0.92
Effort .05 .11 .11 3.21 0.89 .05 .12 .09 3.25 0.85
Task -.08 -.02 -.06 2.57 0.95 -.05 -.19* -.12 2.49 0.87
Guidance .28** .11 .20** 2.12 1.01 .16 .26** .21** 2.13 0.94

Finnish language skills .38*** .30** .38*** -0.01 0.86 .36*** .45*** .46*** 0.00 0.84

Note:  * p<.05, **p<.01, ***p<.001
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3.2 Attributions as predictors of subsequent self-concept in Finnish language

In order to answer to the third and fourth research questions several hierarchical regression analyses

were next performed. Results of the regression analyses of whether 7 th grade attributions in failure

and success situations predicted 9th grade Finnish language self-concept after controlling for the

effects  of  former  self-concept,  gender  and  Finnish  language  skills,  revealed  that  none  of  the

attributions predicted statistically significantly 9th grade self-concept in Finnish language.

     The results showed further that two of the interaction terms, i.e. Gender X Guidance in success

situations  (∆R² = .03, p < .01; β = .51, p < .01) and Gender X Ability in failure situations (∆R² = .

03, p < .01; β = .55, p < .01) were statistically significant suggesting that the relationship between

these attributions and 9th grade self-concept was different depending on the gender. Consequently,

statistical analyses related to these attributions were next conducted separately for boys and girls.

The results showed, however,  that none of the tested attributions yielded statistical significance

either among boys or girls. 

3. 3 Self-concept of ability as a predictor of subsequent attributions in Finnish language

The  results  of  the  regression  analyses  of  whether  7th grade  self-concept  predicted  9th grade

attributions in failure and success situations in Finnish language after controlling for the effects of

former attributions, gender and Finnish language skills are presented in Tables 3 (success situations)

and 4 (failure situations). The results showed that 7 th grade self-concept contributed statistically

significantly to the model when accounting for the ability and the task attribution of a success

situation suggesting that the better the self-concept in 7th grade, the more success situations were

attributed to ability in 9th grade and the higher the 7th grade self-concept, the less likely subsequent

success outcomes were attributed to task. 7th grade self-concept did not statistically significantly

predict 9th grade effort and guidance attributions in success situations.  Also, 7 th grade self-concept

contributed to the model statistically significantly when accounting for the ability and guidance

attributions in failure situations in 9th grade indicating that the higher the self-concept in 7th grade,

the less likely failures were attributed to ability in 9th grade and the better the self-concept, the more

likely failure was attributed to guidance in 9th grade.  7th grade self-concept did not  statistically

significantly predict 9th grade effort and task attributions in failure situations. Overall, the results
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indicated that the 7th grade self-concept had some predictive power beyond the effect of former

attributions, gender and skills in predicting some of the 9th grade attributions. 

     The results showed further that Gender X Self-concept interaction was statistically significant

when attributing failure to effort (∆R² = .06, p < .05; β = -.85, p < .05) in 9th grade indicating that the

relationship between effort attribution and 7th grade self-concept was different depending on the

gender. To examine this interaction effect further statistical analysis were next conducted separately

for  boys  and  girls.  The  results  showed,  however,  that  effort  attributions  yielded  no  statistical

significance among boys nor among girls. 
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TABLE 3. Summary of hierarchical regression analyses for predicting 9th grade Finnish language attributions with 7th grade Finnish language self-

concept in success situations

Variables  Ability   Effort   Task   Guidance  
 r β  R² r β  R² r β R² r β  R²
Step 1: .33*** .33*** .11*** .26*** .26*** .07*** .13 .12 .01 .10 .08 .01
Attribution in 7th 
grade

            

Step 2: -.10 -.10 .12*** .03 .01 .07** .10 .10 .02 .05 .04 .01
Gender             
Step 3: .35*** .32*** .21*** -.22** -.22** .11*** -.07 -.05 .03 -.20** -.18* .04
Finnish language 
skills in 7th grade

            

Step 4: .38*** .18* .23*** -.16* -.04 .11*** -.20 ** -.17* .05 -.18* -.08 .04
Finnish language 
self-concept in 7th 
grade

            

Note:  * p<.05, **p<.01, ***p<.001
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TABLE 4. Summary of hierarchical regression analyses for predicting 9th grade Finnish language attributions with 7th grade Finnish language self-
concept in failure situations

Variables  Ability   Effort   Task   Guidance  
 r β R² r β R² r β R² r β R²
Step 1: .19* .18* .03* .17* .16* .03* .30*** .29*** .09*** .15 .16* .03*
Attribution in 7th 
grade

            

Step 2: .10 .09 .04* -.03 -.02 .03 .00 -.01 .09*** -.02 -.01 .03
Gender             
Step 3: -.20** -.17* .06** .03 .04 .03 -.01 -.04 .09** .10 .08 .03
Finnish language 
skills in 7th grade

            

Step 4: -.27*** -.20* .10** .03 -.01 .03 -.07 -.04 .09** .22** .19* .06*
Finnish language 
self-concept in 7th 
grade

            

Note:  * p<.05, **p<.01, ***p<.001
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3.4 Attributions as predictors of subsequent self-concept in mathematics 

Results of the regression analyses of whether 7th grade attributions in failure and success situations

predicted 9th grade self-concept in math were similar to the case of Finnish language. Namely, like

in Finnish language, after controlling for the effects of former self-concept, gender and math skills

results showed that none of the attributions statistically significantly predicted 9th grade self-concept

in math. 

     The results showed further that two of the interaction terms were statistically significant, i.e.

Gender X Effort in success situations (∆R² = .01, p < .05; β = .41, p < .05), and  Gender X Guidance

in failure situations (∆R² = .01, p < .05; β = .29, p < .05) suggesting that the relationships between

these  attributions  and 9th grade self-concept  were different  depending on the gender.  Therefore

statistical  analyses  were next  conducted  separately for  boys  and girls.  According to  the results

guidance attribution in failure situation was statistically significantly and positively related to the

boys’ 9th grade self-concept (∆R² = .02, p < .05; β = .15, p < .05): the more boys attributed failure in

7th grade to guidance, the better the subsequent self-concept was. The same result was not found in

girls.  Furthermore,  effort  attributions  in  success  situations  did  not  yield  statistical  significance

among boys or girls.

3.5 Self-concept of ability as a predictor of subsequent attributions in mathematics

Results of the regression analyses of whether 7th grade self-concept predicted 9th grade attributions

in failure and success situations in math after controlling for the effects of former attribution, gender

and math skills are presented in tables 5 (success situations) and 6 (failure situations). The results

were similar to those found in Finnish language. Specifically, like in Finnish language, the results

showed that 7th grade self-concept contributed statistically significantly and positively to the model

when accounting for the ability attribution in success situation and statistically significantly and

negatively when accounting for the task attribution in success situation: the higher the self-concept

of math-ability, the more subsequent successes were attributed to ability and the less to task. Also,

similar  to  the  results  found  in  Finnish  language,   7 th grade  self-concept  did  not  statistically

significantly predict  9th grade  effort  and guidance  attributions  in  success  situations.   In  failure

situations the results were also similar to those found in Finnish language. Namely, self-concept

contributed  to  the  models  statistically  significantly  and negatively  when  accounting  for  ability

attribution in failure situations and self-concept contributed statistically significantly and positively
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to the model when accounting for guidance attribution: the higher the self-concept of math the less

likely subsequent failures were attributed to ability and more likely to guidance.  Overall,  these

results  indicate  that  the 7th grade self-concept  has  some predictive  power beyond the  effect  of

former attributions, gender and skills in predicting most of the 9th grade attributions. 

     The results showed further that two of the interaction terms were statistically significant, i.e.

Gender X Task in success situations (∆R²= .04, p < .01; β = -.90 p < .01) and Gender X Ability in

success situations (∆R² = .02, p < .05;  β = .64 p < .05)  indicating that the relationship between

these attributions and 7th grade self-concept were different depending on the gender. To examine the

interaction effects in the mentioned relations statistical analyses were conducted separately for boys

and girls. According to the results 7th grade self-concept was significantly and negatively related to

the girls’ 9th grade task attribution in success situations (∆R² = .08, p < .01; β = -.36, p < .01): the

higher the self-concept in 7th grade, the less likely girls attributed success to task in 9th th grade. The

same result was not found in boys. Furthermore, in success situations 7th grade self-concept was

significantly and positively related to the girls’(∆R² = .06 p < .01; β = .34, p < .01) and boys’(∆R²

= .08, p < .01; β = .37, p < .01) 9th grade ability attribution: the better the self-concept in 7th grade,

the more likely both girls and boys attributed success to ability in 9thth grade. 
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TABLE 5. Summary of hierarchical regression analyses for predicting 9th grade math attributions with 7th grade math self-concept in success situations

Variables  Ability   Effort   Task   Guidance  
 r β R² r β R² r β R² r β R²
Step 1: .47*** .46*** .21*** .27*** .29*** .08*** .21** .22** .05** .40*** .41*** .17***
Attribution in 7th grade             
Step 2: .20** .11 .23*** -.03 -.04 .08*** -.09 -.08 .06** -.03 .00 .17***
Gender             
Step 3: .33*** .21** .27*** -.14 -.10 .09*** -.09 -.07 .06* -.25** -.18** .20***
Math skills in 7th grade             
Step 4: .53*** .34*** .33*** -.18* -.10 .10** -.19* -.20* .08** -.25*** -.04 .20***
Math self-concept in 
7th grade

            

Note:  * p<.05, **p<.01, ***p<.001
 
 

TABLE 6.  Summary of hierarchical regression analyses for predicting 9th grade math attributions with 7th grade math self-concept in failure situations

Variables  Ability   Effort   Task   Guidance  
 r β R² r β R² r β R² r β R²
Step 1: .24** .24** .06** .29*** .26*** .07*** .15 .18* .03* .17* .15 .02
Attribution in 7th grade             
Step 2: -.09 -.08 .07** .17* .14* .09*** -.07 -.06 .04* .08 .06 .03
Gender             
Step 3: -.21** -.17* .10** .05 .06 .09*** .06 .06 .04 .04 .01 .03
Math skills in 7th grade             
Step 4: -.28*** -.22* .13*** .151 .13 .11*** -.09 -.17 .06* .19** .25* .06*
Math self-concept in 
7th grade

            

Note:  * p<.05, **p<.01, ***p<.001
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4. DISCUSSION 

The purpose  of  the  present  study was  to  find  out  how and to  what  extent  adolescents’ causal

attributions  in  mathematics  and  in  Finnish  language  are  related  to  their  self-concepts  in  the

corresponding school subjects  in upper comprehensive school,  and what kind of developmental

dynamics causal attributions and self-concept of abilities show, i.e. whether self-concepts in given

fields predict subsequent attributions in corresponding school subjects or is it rather attributions that

predict subsequent self-concepts. Also, the role of gender in the above mentioned relationships was

examined. Overall, the results showed that high self-concept was related to adaptive attributional

style whereas low self-concept was related to less adaptive attributional style. The associations were

also found to be very similar  across  grades  and gender,  with few exceptions.  Furthermore,  the

results showed that it was previous self-concept that predicted subsequent attributions rather than

vice versa.

4.1 Self-concept of ability and attributions in success situations

The relationships between self-concepts and attributions in 7th grade and in 9th grade were fairly

similar in both success and failure situations in mathematics and in Finnish language supporting

earlier findings (Marsh 1984; Marsh et al., 1984; Marsh, Relich & Smith 1983; Marsh, Smith &

Barnes 1983). In both school subjects adolescents with high self-concept internalized successes by

attributing it to ability. Self-serving bias effect assumes that people with high self-concept attribute

successes  to  internal  and  stable  factors  and  failures  to  external  factors  (e.g.  Marsh  1986b).

According  to  the  results  of  the  present  study the  correlations  between  both  math  and Finnish

language self-concepts and attributing success to ability were positive and thus, consistent with the

previous correlational studies (Kurtz-Costes & Schneider 1994; Marsh 1984; Marsh et al., 1984;

Marsh, Relich & Smith 1983; Marsh, Smith & Barnes 1983; Nicholls 1979;  Platt 1988;  Zhou &

Urhahne 2013) and the self-serving bias assumption,  indicating that adolescents with high self-

concept in given domains have a tendency to attribute successes to their abilities. 

     The results of the present study showed further that it was self-concept that had an impact on

some of the subsequent attributions rather than vice versa. The impact was similar in both school

subjects.  The  main  finding  of  the  current  study  showing  that  self-concept  of  abilities  affect

subsequent attributions rather than vice versa is inconsistent with Weiner's theory (1985, 2010),

expectancy-value  theory  (Eccles  &  Wigfield  2002;  Wigfield  1994),  and  theory  of  learned
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helplessness (Abramson et al., 1978) as well as with the research done on adolescents (Platt 1988;

Watkins & Astilla 1986) and children (Watkins & Gutierrez 1989; Zhou & Urhahne 2013) which all

assume that  attributions have an impact  on self-concepts  or  self-esteem.  However,  the current

results are in line with studies indicating that self-esteem affects on attributions (Hirchy & Morris

2002; Tennen & Hertzenberg 1987) and that academic self-concept has an effect on attributions

(Kurtz-Costes & Schneider 1994; Marsh 1984). The inconsistency of the results in the field may be

due to different methodology used in the studies. For instance, previous studies have mostly used

general self-concept and/or attribution measures instead of domain specific measures and mainly

also used cross-sectional rather than longitudinal data. Since it has been noted in earlier research

that self-concepts are domain specific (e.g. Marsh 1990; Valentine et al., 2004) and that attributions

might also be domain specific (e.g. Boekarts et al., 2003), it is possible that the causal relationship

between these variables is different depending on the measures used. Furthermore, cross-sectional

data can't validly test causal relations (Marsh 1984). 

     The results concerning the developmental dynamics between the self-concepts and attributions

showed that  adolescents'  self-concept  of  math  and Finnish  language were  positively related  to

attributing their subsequent success to their abilities but ability attribution did not have an impact on

subsequent self-concepts. The higher the self-concept in 7th grade, the more success outcomes in

math  and  Finnish  language  were  attributed  to  abilities  in  9th grade.   This  result  found among

adolescents supports previous studies (Kurtz-Costes & Schneider 1994; Marsh 1984) that indicated

a direct positive effect from self-concept to ability attributions in success situations among 8-10

year-olds and fifth graders. This result is also consistent with the self-consistency theory (Fitch

1970; Swann et al., 1987) and self-serving bias effect (e.g. Marsh 1986b): attributing success to

ability is consistent with good self-concept and it would not only be illogical for high self-concept

people not to give credit to themselves for their own success but also is not consistent with their

good self-concept.  What is important in this finding is that self-concept of abilities had a long-term

impact  on attributing success  to  ability in  future success  situations while  attributing success  to

ability did not have an effect on subsequent self-concept. These results suggests that promoting

good self-concept during adolescence promotes adaptive attributional style and this might in turn

protect against adverse effects attributions can have. 

     The  results  of  previous  studies  investigating  the  role  the  external  attributions  in  success

situations have been mixed (e.g. Marsh et al., 1984; Marsh 1984) and some earlier studies have

indicated that neither success nor failure outcomes are related to external attributions (Kurtz-Costes

& Schneider 1994; Watkins & Gutierrez 1989). In the current study, adolescents' low self-concept
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was associated with externalizing success by attributing it to task and guidance. This result was

found  in  both  school  subject.  Specifically,   attributing  success  to  external  factors  such  as  to

guidance and task were negatively related to both of the self-concepts but the relationship between

task attribution and both self-concepts become statistically significant in 9 th grade. These results

indicate that the lower the self-concept, the more adolescents attributed their successes to external

factors.  Supporting  the  present  findings  low  self-concept  has  also  previously  been  related  to

externalizing successes (Cooley & Ayres 1988; Núňez, et al., 2005; Möller & Köller 2000). The

current finding of guidance attribution in success situations being negatively related to self-concept

is similar to Zhou and Urhahne's (2013) results which indicated negative relations between self-

concept and attributing success to others. Also, task attribution's negative relations with self-concept

is  consistent  with  Platt's  study  (1988)  of  adolescents  which  indicated  a  negative  relationship

between task attribution and academic self-concept but contradictory to the findings of Zhou and

Urhahne's (2013) study of fourth graders in which attributing success to task characteristics was

positively related to self-concept.  One explanation for the low self-concept adolescents blaming

their success on external factors is that by doing this they attempt to preserve their self-views. This

argument is in line with the self-consistency theory (Fitch 1970; Swann et al., 1987).  Furthermore,

attributing success to external factors is a sign of a maladaptive attributional style (Chodkiewicz &

Boyle 2014), which has been related to low self-concept (Cooley & Ayres 1988;  Möller & Köller

2000; Núňez et al., 2005; Tabassam & Grainger 2002).

     The results concerning the developmental dynamics between the external attributions in success

situations and self-concepts showed further that it was self-concept that predicts success attributions

rather than vice versa in both mathematics and in Finnish language. However, this long-term impact

was found only concerning task attribution. The higher the self-concept was in 7 th grade, the less

likely subsequent successes in math and Finnish language were attributed to task easiness. These

results  suggests  that  the  correlations  between self-concepts  and guidance  attribution  in  success

situations  did  not  impact  on  each  other  with  time  but  self-concept  had  a  long-term effect  on

avoiding task attribution in success situations. It seems like a good self-concept protects against the

development  of  maladaptive attributional  style.   One possible  explanation for  why self-concept

lessened the amount of subsequent task attribution but not guidance attribution in success situations

could be that attributing success to task easiness might be less consistent with good self-concept by

implying  that  everyone  could  have  completed  the  task  successfully  because  it  was  easy,  and

therefore did not require ability whereas attributing success to getting enough guidance might imply
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that the task itself was difficult enough because it needed assistance to get completed, and thus also

requires ability. 

      In the current study attributing success to effort was negatively related with self-concept of math

in both of the measurement points and also showed statistically significantly negative relation with

self-concept of Finnish language but only in 7th grade among girls. This result suggests that the

lower self-concept was, the more likely adolescents attributed success to effort and the higher the

self-concept was, the less likely they attributed their success to effort. These results are consistent

with Kurtz-Costes and Shneider's (1994) and Nicholls' (1979) studies but inconsistent with some

other  studies (Marsh 1984; Marsh et  al.,  1984; Marsh,  Relich & Smith 1983; Marsh,  Smith &

Barnes 1983; Platt 1988; Zhou & Urhahne 2013). These results can be interpreted in the frame of

self-enhancement theory which posits  that attributing success to  internal  reasons enhances self-

esteem (Fitch 1970). That is, for low self-concept adolescents attributing success to effort might be

an attempt to enhance self-esteem. Also, high self-concept adolescents had a tendency to attribute

success to ability which is more consistent with their self-concept than effort which would imply

that  they are not  smart  enough if  they thought  they would need to  try hard to succeed.  Older

children are found to understand the compensatory nature of effort and ability; people who have the

ability don't need to try hard and people who have less ability need to try harder (e.g. Folmer et al.,

2008). In addition, most of the previous studies have examined children under 12 years-old who

might not yet see the difference between effort and ability (e.g. Covington 1984; Folmer et al.,

2008; Nicholls 1978).  Therefore, low self-concept adolescents who attribute success to effort are

most likely capable of disentangling effort and ability and their lower self-concept implies that they

perceive themselves as not good in the school subjects in question. Thus, it is natural for these

adolescents  to  attribute  their  success  increasingly to  effort;  they perceive themselves  as  not  so

capable in these school subjects and thus, they need to try hard to succeed. This type of pattern

indicates  that  despite  having  a  low  self-concept  they  seem not  to  show  a  sign  of  of  learned

helplessness which is characterized as not having control over outcomes (Abramson et al., 1978).

Therefore, it can be concluded that these adolescents have somewhat adaptive attributional style.  

     However,  7th  grade self-concepts  did not  statistically significantly predict  9 th grade effort

attributions and effort  attributions did not  have an effect on subsequent  self-concept  in success

situations in either one of the school subjects. This finding is  inconsistent with Marsh's (1984)

findings which indicated a positive effect from self-concept on attributing success to effort. The

inconsistency between the present study and Marsh's (1984) study could be due to the fact that

Marsh used cross-sectional data and the participants of his study were fifth graders, and thus might
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not completely understand that effort is different from ability. Taken together, these findings suggest

that the correlations between effort attributions and self-concepts in success situations don't actually

have any long-term effects.

    Previous  studies  have  not  found  gender  differences  in  the  relations  of  self-concept  and

attributions (Marsh, Smith & Barnes 1983; Watkins & Gutierrez 1989) or have indicated that only

women's self-esteem predicts adaptive attributional style (Hirchy & Morris 2002), and only women

who attribute success to effort have higher self-concept compared to women who attribute success

to  external  factors  (Bandalos  et  al.,  1995)  suggesting  that  attributional  processes  might  affect

differently on women. Somewhat in line with the previous findings the current study showed that

high self-concept girls were more prone to attributing their success to their abilities than boys with

high self-concepts in both school subjects in 7th grade, and also in line with the studies that have

shown that girls tend to attribute their success to effort (Mok et al., 2011; Ryckman & Peckham

1987; See also Meece et al., 2006), in the present study girls with low self-concept had a tendency

to attribute their success in Finnish language to effort in 7th grade. 

     The results of the developmental dynamics between the self-concepts and attributions showed

that  in  particular  girls'  self-concept  of  math  was  negatively  related  to  subsequent  success

attributions  to  task: the  higher  the  girls'  self-concept  of  math  was,  the  less  likely  subsequent

successes were attributed to task easiness. This result is in line with Hirchy and Morris' (2002)

study. Thus, it was more evident for girls' self-concept to have positive effects on attributions in

math; positive self-concept of math promoted adaptive attributional style but also made it less likely

to  become  maladaptive  in  the  future.  Mathematics  have  stereotypically  been  thought  of  as  a

discipline which males are better at than girls (Georgiou et al., 2007) and girls are also found to

have worse self-concept in math compared to boys (e.g.  Willgenbusch & Merrell 1999). It has also

been noted that  significant  others  affect  on the development  of  self-concept  (Bong & Skaalvik

2003;  Gniewosz  et  al.,  2012)  and  students  are  found  to  construct  their  self-concept  based  on

comparison processes (Marsh 1986a). In fact, children are known to evaluate their academic self-

concepts higher with less able peers (i.e. Big-Fish-Little-Pond effect) (Marsh & Parker 1984). Thus,

one could assume that girls with high self-concept in math don't have many peers with high self-

concept in math. It could also be assumed that girls who have high self-concept in math are likely to

compare  their self-concept to other girls and because they don't know many girls who also feel

competent in math, these girls might have higher self-concept in math than for instance, in a  math

talented class. Girls who are good at math might also be given more ability feedback than boys

because boys are thought to be more able at math so they don't need as much praise. Furthermore,
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attributing success to ability logically excludes attributing success to task. One possible explanation

for girls self-concept lessening the amount of subsequent task attribution in success situations might

be that due to the above mentioned reasons, girls with higher self-concept of math might praise

themselves with more ability feedback than boys, and therefore self-concepts have more profound

effects on the attributions in question. Overall, high self-concept of math seems to affect on girls'

tendency to avoid attributing success to task easiness. 

4.2 Self-concept of ability and attributions in failure situations

According to the results of the current study adolescents'  low self-concept in math and Finnish

language was associated with attributing failures to lack of abilities. Attributing failure to internal,

stable  and global  factors  is  considered  to  lower  self-esteem and  to  cause  learned  helplessness

(Abramson et al., 1978) and attributing failure to lack of ability is also considered as maladaptive

attributional  style  (Chodkiewicz  &  Boyle  2014).  The  results  of  the  present  study  support  the

previous studies which have shown that attributing failure to ability (Kurtz-Costes & Schneider

1994; Marsh 1984; Marsh et al., 1984; Marsh, Relich & Smith 1983; Marsh, Smith & Barnes 1983;

Nicholls 1979; Zhou & Urhahne 2013) is negatively related to academic self-concept. The results

are also in line with the research indicating that children with lower self-concept have a tendency to

internalize failures (Cooley & Ayres 1988; Möller & Köller 2000; Núňez et al., 2005; Tabassam &

Grainger 2002), and that people with low-self-esteem are prone to ascribing more responsibility for

failures than high self-esteem persons (Bar-Tal 1982). 

     The  results  concerning the  developmental  dynamic  between self-concepts  and attributions

showed that,  as  in  the  case  of  success  situations,  it  was  rather  self-concept  that  influenced on

subsequent attributions rather than vice versa. According to the results, in both school subjects self-

concept of abilities had a negative effect on attributing subsequent failure to ability; the higher the

self-concept in 7th grade, the less likely failures were attributed to ability in 9th grade.  The results

are in line with Marsh's (1984) cross-sectional study which showed that self-concept had a direct

negative effect on attributing failure to ability. The results can be interpreted again by using self-

consistency theory (Fitch 1970): for low-self-concept adolescents attributing their failure to lack of

ability  and  high  self-concept  adolescents  avoiding  the  same  attribution  can  be  considered  as

consistent with their self-concepts. The role of self-concept explaining ability attributions in failure

and success situations might be due to the fact that children learn to distinguish their  different

abilities fairly young (e.g. Wigfield & Karpanthian 1991), and thus logically assign their successes
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and failures to their abilities or lack of abilities in accordance with their self-concepts.  Furthermore,

the  measurement  of  self-concept  (i.e.  “I  am good at”)  and ability attributions  (i.e.  “I  have  the

ability”) are fairly similar, and therefore these constructs might be related to each other. However,

high self-concept seems to protect against blaming failures in the future on lack of ability, which in

turn, might protect from maladaptive attributional style and promote adaptive attributional style. 

     The results of the present study showed that in addition to internalizing successes, adolescents

with high self-concept externalized failures in both school subjects. In the present study both self-

concepts were positively related to guidance attribution in failure situations indicating that high

self-concept adolescents were prone to attributing their failures in math and Finnish language to the

external factor, i.e lack of guidance. Previous research hasn't examined the role of guidance and its

relations to self-concept. However, the present findings are not in line with Zhou and Urhahne's

study (2013) that showed a negative relation between general academic self-concept and attribution

to others in failure situations among fourth grade children. This inconsistency might be due to the

different age group and measures used in Zhou and Urhahne's study. 

     The results concerning the developmental dynamic between failure attributions and self-concepts

showed that self-concept had a positive effect on attributing subsequent failure to lack of guidance

later on; the better the self-concept in Finnish language and in math in 7 th grade, the more likely

failures were attributed to the lack of guidance in 9th grade. The result that adolescents who have

good self-concept are more likely to attribute their subsequent failure to the lack of guidance is

consistent with self-serving bias effect according to which people have a tendency to externalize

failure and thereby protect their  self-esteem (e.g. Marsh 1986b; See also Covington 1984). The

results  are  also  consistent  with  self-enhancement  theory which  posits  that  attributing  failure  to

external causes might work as self-enhancement (Fitch 1970) and support notions from previous

literature indicating that  people  who use  self-serving bias  often  have high  self-esteem (Layden

1982). Overall, it seems that, during adolescence, positive self-concept had a role in promoting self-

protective attributional tendencies in both school subjects. 

    In  the  previous  literature,  attributions  are  hypothesized  to  impact  on self-esteem (Bong &

Skaalvik  2003).  In  the  present  study only one  this  kind  of  effect  was  found:   the  more  boys

attributed their failure in math to lack of guidance in 7th grade, the better their subsequent self-

concept of math ability in 9th grade was. This result supports the assumptions of Weiner's theory

(1985, 2010), expectancy value theory (Eccles & Wigfield 2002; Wigfield 1994) and the theory of

learned  helplessness  (Abramson  et  al.,  1978),  which  all  assume  that  attributions  affect  on

subsequent self-esteem or self-concept.  Earlier  research hasn't  investigated the role of guidance
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attribution in the relationship of attributions and self-concept. The fact that attributing failure to

guidance affected positively on subsequent self-concept in math indicates a need to examine effects

of different attributions on self-concept separately in girls and boys. Also, the fact that the same

effect was not found in Finnish language suggests that attributions might have a different effect on

different self-concepts. Thus, perhaps the effects of attributions are domain and gender specific just

like it is indicated that self-concept and attributions are domain specific.  

     In the present study, the positive relationship between guidance attribution and math self-concept

in failure situations was no longer statistically significant in 9 th grade. Instead there was a positive

relationship  between 9th grade math self-concept  and attributing  failure  to  lack of  effort.  Thus,

adolescents with high self-concept in math preferred lack of effort over guidance attribution after

failure in 9th grade. This indicates that they had some sense of control over failure outcomes. Also,

unlike the studies associating effort attribution in failure situations to lower self-concept (Marsh

1984; Marsh et al., 1984; Zhou & Urhahne 2013), in the present study attributing failure to effort

was positively related to self-concept  (See also Kurtz-Costes & Schneider  1994).  One possible

explanation for the positive relationship is that people with high self-concept might attribute failure

to lack of effort possibly because they think that they have better outcome with more effort which

view is more consistent with their self-concept (Marsh, Relich & Smith 1983; Marsh, Smith &

Barnes  1983).  Attributing  failure  to  effort  can  also  be  considered  as  self-protective  strategy

(Anderman & Maehr 1994; Folmer et al.,  2008; Py & Jouffre 2009; See also Covington 1984).

High self-concept adolescent attributing failure to not trying enough in math implies that the task

was so difficult that even a person perceiving himself good at it couldn't do it, and at the same time

lack of effort implies that they had the ability if they would have tried harder. Thus, attributing

failure  to  not  trying  might  actually  be  self-enhancing  to  the  high  self-concept  adolescents.  A

possible explanation for why high math self-concept adolescents had a tendency to blame lack of

effort for their failures in 9th grade instead of lack of guidance, which they did blame in Finnish

language 9th grade failure situations,  might  be due to  effort  attribution being a more culturally

acceptable attribution in failure of math compared to Finnish language among adolescents with high

self-concept than attributing the failure to the lack of help. It is possible that for adolescents to do

well in mathematics requires more effort than to do well in Finnish language tasks, and therefore

attributing  failure  in  math  to  effort  might  be  more  culturally  acceptable  or  valued  among

adolescents  with  high  self-concept  than  in  Finnish  language.  However,  the  results  of  the

developmental dynamics between self-concept and attributions showed that self-concept did not

have an impact on subsequent attribution of failure to effort and attributing failure to effort did not
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have an influence on subsequent self-concept in either one of the school subjects. That is, although

attributing failure to effort is associated with high self-concept, they do not have any long-term

effects on each other.

     In the present study task attribution in failure situations, in turn, was not related to either one of

the self-concepts supporting the previous findings that have grouped external attributions into one

class  (Kurtz-Costes & Schneider 1994; Watkins & Gutierrez 1989) but again contradictory to the

Zhou and Urhahne (2013) study in which attributing failure to task characteristics was negatively

related to self-concept. Thus, it seems like attributing failure to task doesn't play a significant role in

the  development  of  self-concept  in  adolescence  but  self-concept  does  not  affect  on  attributing

subsequent failures to task either. In the present study self-concept affected positively on attributing

subsequent failures to lack of guidance. A possible explanation for this is that high self-concept

people are more likely choose (if they have an option) to attribute their failure to lack of guidance

because that might imply that to succeed you would have needed help, which in turn, suggests that

the task had been difficult enough (requires also ability to succeed), whereas attributing failure to

task difficulty might imply that you are not able enough after all. Therefore, it might be more self-

protective/enhancing to attribute failure to lack of guidance than to task difficulty. 

4.3 Limitations, future challenges and implications 

As in all studies, there are several limitations to the generalizability of the findings of the present

study that should be taken into account when interpreting the results. First, the sample size was

relatively small and the data also consisted of a specific age range of students. Even though the

current study provided a valuable contribution to the information about the dynamics of the self-

concept of abilities and attributions in specific school domains during adolescence, it  would be

more informative to  replicate  the findings with a  bigger  sample but  also include students with

different ages in the study for comparative reasons. Since the present study posited some gender

differences  in  the  relations  between  causal  attributions  and  self-concept  of  abilities,  and  these

differences  were  further  dependent  on  school  subject,  it  would  be  useful  in  future  studies  to

examine  gender  differences  and  other  school  subjects  simultaneously.  Also,  it  seems  that  self-

concept has a different effect on external attributions depending on the given cause. Namely, self-

concept didn't have a significant effect on attributing subsequent failure to task but it did have a

positive  effect  on  attributing  failure  to  lack  of  guidance.  Similarly,  while  self-concept  affected

negatively on subsequent attribution to task easiness in success situations, self-concept did not have
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an effect on attributing success to getting enough guidance.  These results  highlight the need to

investigate  not  only  academic  self-concepts  and  causal  attributions  from  a  domain  specific

perspective but also to investigate the relationship of causal attributions and self-concepts without

grouping external attributions into one group. 

     Second, many researchers have raised a concern about measuring attributions with hypothetical

situations  as  they  might  not  accurately  measure  students'  attributional  tendencies  in  real-life

situations (Hirchy & Morris 2002; Wolters et al., 2013). Therefore, as Hirchy and Morris (2002)

noted, real-life measurement would provide information about the current study's generalizability to

the actual life-events. Taken all this into consideration, the validity of the current study's attribution

measurement could be questioned and it is a challenge for future research to develop tools that

would have more ecological validity (Wolters et al.,  2013). Furthermore, the present study used

only a few questions to assess the causal attributions. Researchers recommend assessing constructs

with  multiple  tools  to  get  a  better  understanding about  the  constructs  but  also  to  avoid  errors

concerning measurement (Hirchy & Morris 2002). 

     Third, previous studies have found cultural differences in the use of causal attributions (Mezulis

et al., 2004). Since the sample in the present study was culturally homogenous the results should be

carefully  interpreted  to  represent  other  cultures.   Also,  since  attributions  are  thought  to  have

different consequences depending on the location of the attribution on causal dimensions (Weiner

2010) and because attributions might be located to different dimensions depending on the person

(Weiner  1979;  2010) and age  of  the person (Earn  & Sobol  1991),  it  would be good to  assess

subjective locations of the attributions simultaneously when researching attributions. This would

give a more accurate picture of the relationship between self-concepts and attributions. 

     Fourth, in the present study measurements were conducted twice in two years which is one of the

strengths of the study given the limitations of the previous research but longer follow-up time with

more  intensive  measurement  would  be  beneficial  for  the  generalizability  of  the  results.   To

differentiate the reciprocal or causal relations is a challenge that demands a careful research design

(Wolters et  al.,  2013). The explanatory power of some the examined variables was fairly small

indicating that other factors are involved in the process, and also there seemed to be a relatively

large amount of constancy in both attributions and self-concepts.  It might very well be that more

intensive measurement and sophisticated research tools would reveal that these constructs affect on

each other in a reciprocal manner.  Attributions might also have a short-term impact on self-concept

whereas the current research mainly suggests that self-concept has a long-term effect on some of the

measured attributions.  Thus, although attributions in most of the cases did not predict self-concepts
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the  possibility  of  the  reciprocal  connections  can't  be  excluded  given  the  restrictions  of  the

methodology and measurement used. Also, to grasp a more complex picture it would be necessary

to examine the role of other related constructs. 

     Finally, this study used data gathered solely from adolescents themselves. Data that would have

included information about self-concepts and attributions from others such as parents or teachers

might have provided a different picture about the relationship of these variables or at least would

have given a broader picture of the phenomena.

     Despite  the shortcomings of the study,  the results  suggest that adolescents with high self-

concepts have more adaptive attributional styles than adolescents with low self-concept.  Although

research on attributional retraining suggests that teaching more adaptive attributions has a positive

impact on self-esteem (Chodkiewicz & Boyle 2014) and attributional feedback is effective for the

purpose of self-concept enhancement (O'Mara, Marsh, Crave & Debus 2006),  the present study

suggests that by promoting high self-concept of abilities it might be possible to promote adolescents

adaptive attributions. Thus, the present study suggests that during adolescence self-concept training

might lead to a greater change in attributions than attribution retraining. Furthermore, since the

present study suggests that the effect of self-concept on subsequent attributions might be different

depending on gender and school subject, perhaps girls would benefit from different intervention

structures supporting self-concept in different school subjects compared to boys and vice versa.

       Low self-concept is usually related to low-achievement (e.g. Möller et al., 2011) and it is

suspected whether long-term effects of self-concept enhancement interventions can occur if these

programs do not include enhancing the actual skills (O'Mara et al., 2006). On the other hand, it is

nowadays known that self-concept is a flexible and changing construct (Gniewosz et al., 2012) and

self-confidence accounts more for achievement than actual skills (Gonzalez-Pumariega et al., 2002).

Therefore, school should promote students' self-perception so that instead of feeling incompetent

students  would  see  themselves  as  capable  of  succeeding  despite  the  problems  they  encounter

(Gonzalez-Pumariega  et  al.,  2002).  It  has  also  been  suggested  that  metacognitive  skills  might

countervail poor abilities (Schraw 1998). Thus, promoting metacognitive skills might also enhance

students' self-concept of abilities.  Metacognitive abilities are known to improve in adolescence and,

although  it  is  not  fully  established  knowledge,  the  improvement  might  be  connected  to  the

development of sense of self and self-awereness (Weill et al., 2013). Teachers, psychologists and

other significant people in adolescents' lives have a big role in promoting these skills and it is the

role of the future research to investigate more carefully the links between metacognitive skills and

emerging selves and to develop practical applications. 
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     However, teachers, parents and other significant people in adolescents' lives should investigate

and promote healthier self-concept of abilities together with adolescents but keep in mind that these,

as  well  as  causal  attributions,  are  domain  specific  and  therefore  changing  self-concept  or

attributions in one area doesn't mean that the change will occur in another area. Also, as Vispoel and

Austin (1995) noted, teachers should teach that ability is something that can be changed instead of

something unchangeable in nature and therefore promote an incremental view of intelligence.  This

raises the question of the kind of feedback students get in upper school. More qualitative feedback

or  qualitative  feedback  with  numerical  grades  could  provide  opportunities  for  discussion  and

training of better self-concepts and attributions adolescents have. Given the importance that both

self-concept of abilities and attributions have in adolescents' lives, it is vital not only to perceive and

intervene in possible negative cycles self-concept and attribution can create but also to correct the

development of negative cycles that might already exist in low-self-concept adolescents' lives.   

4.4 Conclusions

The purpose of the current study was to contribute to the body of knowledge regarding the effects

of self-concept of abilities on causal decisions adolescents make in academic contexts, on one hand,

and  what  is  the  effect  of  causal  attributions  on  self-concepts,  on  the  other  hand.  The  results

confirmed the previous findings according to which self-concepts and attributions are related with

each  other.  However,  the  results  of  the  current  study also  added  to  the  previous  literature  by

showing that during adolescence self-concepts predict some but not all of the attributions rather

than vice versa. The results also showed that there are some gender differences in the dynamics of

self-concepts and attributions: attributing failure in mathematics to guidance had a positive effect on

boys' subsequent self-concept. Also, particularly girls who had high self-concept of math were less

likely to attribute their subsequent success to easiness of the task. Consequently, the results of the

current study extended the previous knowledge about the gender differences found in attributions

and self-concept of abilities and proposes that the effect of causal attributions on subsequent self-

concept of abilities and the effect of self-concept on subsequent attributions might be different for

boys and girls and that these differences might also depend on the school subject in question. 
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