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Abstract The present study investigated mathematics performance and related
interest value as the antecedents and consequences of teachers’ causal attributions
concerning children’s academic outcomes during their kindergarten year. Sixty-nine
children (5—6years old at the baseline) and their teachers were examined twice during
the kindergarten year. Children were tested in mathematics performance and inter-
viewed about their interest value. Teachers rated their causal attributions in the fall and
spring. The results showed that the higher the interest value in mathematics children
showed, the more the teacher attributed their success to ability and effort. Teachers’
ability attributions for success, in turn, contributed to an increase in children’s interest
value in mathematics. Moreover, attributing children’s success and failure to external
causes decreased children’s mathematics-related interest value.
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1 Introduction

Teachers begin to seek possible causes for their pupils’ academic successes and fail-
ures early on during children’s school career (Clark and Artiles 2000). Such causal
attributions may influence children’s subsequent academic self-perceptions, moti-
vation and performance (Clark 1997; Graham 1984, 1990; Jussim 1989; Jussim
and Eccles 1992), all of which are particularly sensitive to environmental changes
during the early school career (Jacobs et al. 2002). According to the expectancy-
value model of motivation (Eccles et al. 1983; Wigfield and Eccles 2000), teach-
ers are significant socializers whose perceptions may impact children’s competence
beliefs and interests (Eccles et al. 1983). However, only few studies have investigated
the possible relationships between teachers’ causal attributions and children’s aca-
demic motivation and performance (Holloway and Hess 1985; Jussim 1989; Jussim
and Eccles 1992; Smith et al. 1998) and the cross-lagged relations between them
(Natale et al. 2009). Consequently, the present study sought to clarify the extent to
which children’s interest value and performance in mathematics explain teachers’
causal attributions for children’s success and failure, and the extent to which teach-
ers’ causal attributions explain children’s subsequent mathematics interest value and
performance.

2 Children’s interest value

Previous research indicates that children’s motivation plays an important role in learn-
ing at school. According to Eccles and Wigfield (1995, see also Wigfield and Eccles
2000), motivation can be divided into (1) ability beliefs and expectancies and (2)
subjective task values. The majority of the research has so far focused on the expec-
tancy aspects of motivation. The results of this research have suggested that a moti-
vated student who believes in his or her abilities is likely to attend to the task and show
high levels of effort and persistence, even when the task is a challenging one (for a
review, see Murphy and Alexander 2000; Vallerand and Losier 1999). By contrast, a
student with low ability beliefs is likely to be evidenced in lower levels of effort and
persistence.

However, little is known about the value aspect of motivation. Even if children’s
beliefs in their abilities in a specific task are high, they may not involve themselves in
that task if they do not value it (Ryan and Deci 2000). Eccles et al. (1983) described
this value aspect as intrinsic or interest value which refers to the inherent, immediate
enjoyment one gets from engaging in an activity. This concept resembles others used
in the field that refers to being motivated towards a particular task for its own sake, like
intrinsic motivation (Deci et al. 1991; Gottfried 1985, 1990; Harter 1981) and interest
(Schiefele 1996). The few studies that have examined motivation and interest have
shown that among younger children, interest value is the most important determinant
of their subjective task choices and academic activities (Wigfield and Eccles 1992;
Eccles et al. 1983; Wigfield and Eccles 2000). Consequently, in the present study, we
use the concept interest value (Eccles et al. 1983) to refer to how much a child enjoys
or likes a specific school subject.
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3 Interest value and mathematics performance

Learning mathematics is perceived to be more difficult and demanding than many
other school subjects (see also Stodolsky et al. 1991) and it therefore, requires a high
degree of intrinsic motivation (Gottfried 1990). The first school years are particularly
important for the development of pupils’ interest in different school subjects (Nurmi
and Aunola 2005; Viljaranta et al. 2009) and kindergarten is where the first academic
learning experiences occur. Previous research has shown that high interest towards
mathematics is associated with high mathematics performance both in kindergarten
(Viljaranta et al. 2009) and during the first 2 years of primary school (Aunola et al.
2006). Moreover, interest value begins to develop and become more stable during the
beginning of the school career (Gottfried 1990; Gottfried et al. 2001; Wigfield et al.
1997). As few studies have examined interest values before formal education begins,
the present study investigated interest values of kindergarten children.

4 Teachers’ causal attributions and children’s performance and interest value
in mathematics

Following Weiner’s (1985, 1986) attributional theory of achievement motivation,
research has shown that the most common causes to which teachers typically attri-
bute children’s academic success and failure are ability, effort, task difficulty, and
help from teachers or parents (Burger et al. 1982; Clark and Artiles 2000; Fennema
et al. 1990; Georgiou et al. 2002; Hall et al. 1989; Holloway and Hess 1985; Natale
etal. 2009). Teachers start seeking for possible causes of children’s achievement early
on during the children’s school career (Clark and Artiles 2000). For example, at the
beginning of children’s school career, teachers typically emphasize the importance
of effort for success more than the role of ability (Rosenholtz and Simpson 1984).
Teachers’ causal attributions concerning their pupils’ academic outcomes may also
have consequences on children’s self-concept and motivation (Madon et al. 2001;
Natale et al. 2009; Rosenholtz and Simpson 1984; Tiedemann 2000). Similarly, it
has been found that teachers’ expectations concerning students’ achievement predict
students’ achievement at school (Jussim and Harber 2005; Madon et al. 1997).

The literature regarding teachers’ causal attributions has mostly concentrated on
investigating the associations between teachers’ causal attributions and their emo-
tional responses to children (Butler 1994; Clark and Artiles 2000; Georgiou et al.
2002; Graham 1984, 1990; Hall et al. 1989). These studies have shown, for example,
that when teachers’ attribute children’s failure to lack of ability, they often experience
feelings of pity towards the failing student, which the latter often takes as a sign that
he or she lacks ability (Graham 1984, 1990). Teachers’ attributions to lack of effort,
in turn, often lead to blame, which children easily infer as a sign of lack of effort
(Graham 1984, 1990).

Previous research has also shown that when children’s academic performance is
high, teachers tend to attribute their success to their abilities and avoid attributing
their success to external causes such as help from their teacher (Cooper and Burger
1980; Holloway and Hess 1985; Hughes et al. 2005; Natale et al. 2009). In addition,
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when children’s performance is high, teachers tend to attribute children’s failure to
lack of effort (Cooper and Burger 1980). However, it is possible that children’s interest
towards the task impacts their teachers’ causal attributions. Consequently, the present
study investigated whether children’s interest value and performance in mathematics
would contribute to teachers’ causal attributions concerning children’s success and
failure, or rather whether kindergarten teachers’ causal attributions would contribute
to children’s subsequent interest value and performance in mathematics.

Some studies have found that boys’ success in mathematics is usually attributed to
ability and girls’ success in mathematics is attributed to effort (Fennema et al. 1990).
Teachers also perceive girls as working harder and producing higher quality work than
boys (Siegle and Reis 1998). However, not all studies have found gender differences
in teachers’ causal attributions (Holloway and Hess 1985). Consequently, the present
study also investigated the impact of children’s gender on teachers’ causal attributions.

5 Aims

The present study examined the following research questions:

(1) Do children’s mathematics-related interest value and performance in kindergar-
ten explain their teachers’ causal attributions concerning their academic success
and failure?

(2) Do kindergarten teachers’ causal attributions concerning children’s academic
success and failure explain children’s mathematics-related interest value and
performance?

(3) Do teachers’ causal attributions concerning children’s academic performance
vary with respect to the child’s gender?

6 Methods
6.1 Participants and procedure

The present study is part of The First Steps Pilot Study (Lerkkanen and Poikkeus
2005) in which a total of 69 children (36 girls, 33 boys) and their kindergarten teach-
ers (N = 16, 15 females, and one male) participated. Parents’ consent concerning
their child’s participation was requested from 157 children, of whom the parents of
139 children gave their consent. Each teacher rated three to eight children from their
classroom rendering a final sample of 69. The children ranged in age from five to six
years old at the baseline. Children and their teachers were sampled from 13 kinder-
gartens situated in a semi-rural commune in Central Finland. Six of the kindergartens
were situated in day care centres and seven of them were situated in primary schools.
Teaching methods and curricula do not typically show substantial variation across
Finnish kindergarten classrooms. The sample was homogeneous in terms of ethnicity
and cultural background, as all the participants of the study were native Finns.
Information about the children’s interest value and performance in mathematics
was gathered twice: at the beginning (Time 1) and at the end (Time 4) of their kinder-
garten year, October 2005 and April 2006, respectively. At both times, the children
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were tested on their mathematics performance and interviewed on their mathematics-
related interest value. All mathematics tests were carried out by the child’s teacher
in their classrooms. The teachers were trained to use the tests according to detailed
instructions and were blind to the research questions. In Finland, any classroom tests
for kindergarten children do not exist, thus special tests needed to be used in mathemat-
ics performance for research purposes. The structured interviews were individually
conducted by investigators with each child in a private classroom setting. Teachers
were asked for their causal attributions by a posted questionnaire on two occasions,
in November 2005 (Time 2), and in March 2006 (Time 3).

6.2 Measurements
6.2.1 Children’s measures

6.2.1.1 Mathematics performance Children’s basic mathematics skills were

measured twice (Times 1 and 4) by two different subtests.

(1)  Number sequences. Knowledge of number sequences was assessed with four
tasks in which children were asked to count aloud forward and backwards as far
as they could. Counting forward was stopped when children reached the num-
ber 31. Counting backward began from the number 12 and was stopped after 5
numbers were counted. If the children correctly completed this task, they were
then asked to count backward from the number 23, and again were stopped after
5 numbers. Finally, children were asked to count even numbers (2, 4, 6,...) and
were stopped when they reached the number 16. Scoring was based on the num-
ber of correct answers (maximum 2 points for each task), and the total maximum
score for the test was 8.

(2)  Basic arithmetic. Knowledge of basic arithmetic was assessed by visual addition
tasks from the BANUCA test battery (Rdsdnen 2005). The test was group-admin-
istrated by the children’s teacher and given as a calculus on a paper sheet. The
children were given 4 min to answer 8 addition tasks (e.g.2+3=79+7=17).
Scoring was calculated by the number of correct items and the total maximum
score for the test was 8.

A sum score for mathematics performance was calculated by summing the standard-
ized scores of the two tests. The internal consistency coefficient (Cronbach’s alpha)

for the standardized sum score was .71 for Time 1 and .73 for Time 4.

6.2.1.2 Interest value in mathematics Children’s mathematics-related interest value
was assessed twice (Times 1 and 4) in an interview using the Task Value Scale for
Children (TVS-C; Appendix A; Nurmi and Aunola 1999; see also Aunola et al. 2006;
Nurmi and Aunola 2005). This scale is based on the ideas presented by Eccles et al.
(1983) concerning the value or interest that children show in relation to particular
school subjects. The scale consisted of three items: “How much do you like number
and counting tasks?”; “How much do you like doing number and counting tasks at
kindergarten?”; and “How much do you like doing number and counting tasks at
home?”. In the measurement procedure, the question was first read to the child. They
were then shown a set of five faces drawn to depict an evaluative scale running from
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very positive to very negative. The children were asked to point to the picture which
best described their feelings toward mathematics related tasks (an unhappy face /1 = “I
do not like them at all; " a picture of a very happy face / 5= “I like them very much”).
A sum score for mathematics-related interest value was calculated as the mean of the
three items. The Cronbach’s alpha reliabilities at Times 1 and 4 were .63 and .68,
respectively for mathematics-related interest value.

6.2.2 Teachers’ measures

6.2.2.1 Teachers’ causal attributions Teachers were asked twice during the chil-
dren’s kindergarten year (Times 2 and 3) for causal attributions concerning children’s
academic success and failure (Appendix B). At least three (3—8) children were ran-
domly selected for each kindergarten teacher. The teachers were then asked to answer
a set of questions concerning each target child. The questions focused on teachers’
causal attributions for success (e.g. “If the child does well at school, it is probably
because,...”) and for failure (“If the child does not do well in his/her school assign-
ments, it is probably because,...””) of the target child. Teachers answered these ques-
tions by using a 5-point Likert scale (1 =rotally disagree, and 5 =totally agree) to rate
the importance of ability / lack of ability, effort / lack of effort, task easiness / difficulty,
teachers’ help / lack of help, and parents’ help / lack of help in the target children’s
academic success / failure. During the fall term of the kindergarten year (Time 2), the
questions for teachers’ causal attributions were domain-specific (i.e. for mathematics
and reading separately). However, as the correlations for teachers’ domain-specific
attributions were relatively high (varying from .79 to .95), a sum score describing
teachers’ causal attributions for children’s overall success and failure in kindergarten
was calculated for each causal attribution type across these two domains. Based on
the high correlations at Time 2, during the spring term (Time 3) teachers were asked
only for their causal attributions concerning the target children’s overall success and
failure of kindergarten tasks. The internal consistency coefficients (Cronbach’s alpha)
for teachers’ causal attributions varied from .87 and .95 for success attributions and
.91 and .98 for failure attributions.

6.3 Analysis strategy

All the analyses were carried out using the Mplus statistical package (Muthén and
Muthén 1998-2007). The data analyses were started by calculating intraclass correla-
tions (ICC) for teachers’ causal attributions to find out what proportion of the variance
in these variables was due to overall differences between teachers (between-level var-
iation) and what proportion was due to the particular child (within-level variation).
As the teacher-report data had a hierarchical structure that could distort the results at
the level of children, the research questions were analyzed by path modelling using
the Complex-method (Muthén and Muthén 1998-2007) which estimates the model at
the level of the whole sample but corrects the distortions in estimations caused by the
clustering of observations (i.e., between-level variation). In addition, the missing data
method enabled us to utilize all the observations in the data set (Muthén and Muthén
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1998-2007). Because the distributions of the variables were skewed, the model param-
eters were estimated using the MLR estimator (Muthén and Muthén 1998-2007). MLR
produces standard errors and a chi-square test statistic for missing data with nonnor-
mal outcomes by means of a sandwich estimator (Muthén and Muthén 1998-2007).
For all the models, goodness-of-fit was evaluated using five indicators: XZ, Bentler
(1990) comparative fit index (CFI), the Tucker-Lewis Index (TLI), Root Mean Square
Error of Approximation (RMSEA), and the Standardized Root Mean Square Residual
(SRMR). According to Hu and Bentler (1999), TLI and CFI values above .95, RMSEA
values below .06, and SRMR values close to .08 can be considered as indicating good
fit between the hypothesized model and the observed data.

7 Results
7.1 Teachers’ causal attributions

We first calculated the intraclass correlations and the variance estimates at the between-
and within-levels separately for each causal attribution (Table 1). The results for teach-
ers’ causal attributions for children’s success showed that 1-52% of the variability in
the observed variables was due to overall differences between teachers (between-level
variation) and the rest was due to individual differences among children (within-level
variation). The results for teachers’ causal attributions concerning children’s failure
showed that 24-80% of the variability in the observed variables was due to similar-
ity in teachers’ causal attributions, while the rest was due to individual differences
among children. A full correlation matrix including all the variables used in the study
is presented in Appendix C.

Table 1 Intraclass Correlations for teachers’ causal attributions for children’s academic success and failure
and between-level variance estimates (SE in paranthesis)

Attribution Intraclass correlations Between variance estimate (SE)
Success Failure Success Failure

Ability 2! 0.01 0.24 - 0.27 (1.36)
Ability 32 0.21 0.25 0.13 (1.33) 0.26 (1.49)
Effort 2 0.20 0.54 0.12 (1.57) 0.65 (2.72)°
Effort 3 0.24 0.62 0.11 (1.34) 0.85 (3.80)¢
Task 2 0.20 0.55 0.18 (1.62) 0.54 (2.29)*
Task 3 0.52 0.56 0.43 (1.85) 0.56 (3.13)°
Teacher 2 0.36 0.72 0.28 (1.34) 0.76 (3.48)°
Teacher 3 0.17 0.80 0.10 (1.94) 1.16 (3.17)°
Parent 2 0.52 0.47 0.61 (2.57)* 0.35 (1.65)
Parent 3 0.46 0.57 0.24 (2.49) 0.46 (2.26)*

! Time 2,2Time3
ap <052 p <.01;¢p < .001
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Teachers’ Teachers’
/' attribution 2 attribution 3 \

Children’s Children’s

performance in performance in
<: mathematics 1 mathematics 4 )

Children’s Children’s
interest value in interest value in
mathematics 1 mathematics 4

Fig. 1 Theoretical model including all the paths that were tested in the initial models

7.1.1 Teachers’ causal attributions and children’s interest value and performance
in mathematics

Cross-lagged path models for teachers’ causal attributions and children’s performance
and interest value in mathematics were constructed next. Because the preliminary
results showed significant intraclass correlations, the research questions were analyzed
by path modelling using the Complex-method (Muthén and Muthén 1998-2007).

To examine the cross-lagged relations between teachers’ causal attributions for
children’s academic performance and children’s mathematics-related interest value
and performance, path models were constructed separately for each causal attribution
(Fig. 1). The tested models included stability coefficients for teachers’ causal attribu-
tions and for children’s interest value and performance in mathematics, as well as cross-
lagged paths from children’s previous performance and interest value to subsequent
teachers’ causal attributions. Paths from teachers’ causal attributions to children’s
subsequent interest value and performance in mathematics were also included. When
all the paths from children’s interest value and performance in mathematics to teach-
ers’ causal attributions and vice versa were included in the models, all the models were
saturated. As saturated models have zero degrees of freedom, it was not possible to
test their fit. However, to identify the final models, all the statistically non-significant
paths were set to zero. These models also provided the fit indices. All the paths that
were statistically significant in the initial models remained statistically significant also
in the final models. In all the tested models the children’s performance in mathematics
and teachers’ causal attributions, with the exception of teachers’ task difficulty attri-
bution for success, showed substantial stability. Thus, these stabilities between the
variables are not presented in the following text.

7.1.2 Causal attributions for success

7.1.2.1 Teachers’ ability attributions The model for teachers’ ability attributions
for success fit the data well (Table 2; Fig. 2). The results showed that the better the
children performed in mathematics-related tasks and the higher their interest value in
mathematics was (Time 1), the more the teachers attributed their success to ability
(Time 2 and 3). Furthermore, the more teachers attributed the children’s success to
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Table 2 Goodness-of-fit summary of the models for teachers’ causal attributions for success and failure

Model X2 df p CFI TLI RMSEA SRMR
Success
Ability 5.36 7 0.62 1.00 1.04 0.00 0.06
Effort 6.90 8 0.55 1.00 1.03 0.00 0.08
Task 10.70 11 0.47 1.00 1.01 0.00 0.10
Teachers’ help 4.15 8 0.84 1.00 1.31 0.00 0.06
Parents’ help 5.43 10 0.86 1.00 1.14 0.00 0.05
Failure
Ability 7.89 8 0.44 1.00 1.00 0.00 0.06
Effort 5.68 9 0.77 1.00 1.09 0.00 0.07
Task 3.88 9 0.92 1.00 1.12 0.00 0.05
Teachers’ help 10.04 8 0.26 0.97 0.95 0.06 0.07
Parents’ help 7.78 9 0.56 1.00 1.04 0.00 0.06
Teachers’ 48" Teachers’
ability attribution ability attribution .
54/ for success 2 for success 3 K
.20*

Children’s .60*** Children’s
performance in performance in
mathematics 1 mathematics 4

<:31 e 3o%* .27)

Children’s Children’s
interest value in interest value in
mathematics 1 mathematics 4

Teachers’ 47+ Teachers’
effort attribution - effort attribution
for success 2 for success 3
.28%
Children’s / 70% Children’s

performance in
mathematics 1

C‘“m
Children’s

interest value in
mathematics 1

performance in
mathematics 4

~

Children’s
interest value in
mathematics 4

Fig. 2 The standardized estimates for the models of teachers’ internal causal attributions (e.g. Ability and
effort) for success and children’s performance and interest in mathematics. T p < .10; *p < .05; *p <
.01; **p < .001, dashed line = suppression effect

ability (Time 2 and 3), the higher the subsequent performance and interest value in
mathematics the children showed (Time 4).
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Teachers' task
easiness attribution
for success 3

Teachers task
easiness attribution
for success 2

Children’s . Children’s
. .67 .
performance in performance in
mathematics 1 mathematics 4
31 o .
<: Children’s 33 Children’s '31}
interest value in interest value in
mathematics 1 mathematics 4
Teachers’ 50*** Teachers’
-.34** help attribution help attribution
/ for success 2 for success 3
Children’s . Children’s
. .70 .
performance in fm————— performance in
<: mathematics1 | T mathematics 4
S /7 9@
Children's | . .25* Children’s
interest value in | interest value in
mathematics 1 mathematics 4
, 36* ,
Teachers’ parental Teachers’ parental
help attribution help attribution
for success 2 for success 3
Children’s 0+ Children’s
performance in 7 performance in
<: mathematics 1 mathematics 4
31= . .2;9
Children’s 25 Children’s
interest value in interest value in
mathematics 1 mathematics 4

Fig. 3 The standardized estimates for the models of teachers’ external causal attributions (e.g. Task easi-
ness, teachers’ help, and parents’ help) for success and children’s performance and interest in mathematics.
*p < .05; **p < .01; **p < .001, dashed line = suppression effect

7.1.2.2 Teachers’ effort attributions The model for teachers’ effort attributions fit the
data well (Table 2; Fig. 2). The results showed that the higher the mathematics-related
interest value the children showed (Time 1), the more their teachers attributed their
success to effort (Time 2). Furthermore, the more teachers attributed children’s success
to effort (Time 3), the higher the interest value in mathematics the children showed
later on (Time 4). However, further analyses indicated that this result was due to a
suppression effect and there was no statistically significant correlation between teach-
ers’ effort attribution at Time 3 and children’s interest value at Time 4 (Appendix C).
Further, the better the children’s performance in mathematics (Time 1), the higher
their mathematics-related interest value was later on (Time 4).

7.1.2.3 Teachers’ task easiness attributions The model for teachers’ task easiness
attributions for success fit the data well (Table 2; Fig. 3). The results showed that the
more the teachers attributed children’s success to the easiness of the tasks (Time 3),
the less the children were interested in mathematics-related tasks later on (Time 4).

@ Springer



Teachers’ causal attributions and children’s interest value in mathematics 191

7.1.2.4 Teachers’ help attributions 'The model for teachers’ help attributions for suc-
cess fit the data well (Table 2; Fig. 3). The results showed that the higher the perfor-
mance the children showed in mathematics (Time 1), the less their teachers attributed
their success to teachers’ help (Time 2). Moreover, the results showed that the higher
the interest value the children showed in mathematics-related tasks (Time 1), the less
their teachers attributed their success to teachers’ help (Time 3). However, further
analyses indicated that these results were due to a suppression effect and there was no
statistically significant correlation between these variables (Appendix C). Further, the
better the performance the children showed (Time 1), the more they were interested
in mathematics-related tasks later on (Time 4).

7.1.2.5 Teachers’ parental help attributions The model for teachers’ parental help
attributions for success fit the data well (Table 2; Fig. 3). These results indicated that
the better children performed in mathematics (Time 1), the more they were interested
in mathematics-related tasks later on (Time 4).

7.1.3 Causal attributions for failure

7.1.3.1 Teachers’ ability attributions The model for teachers’ ability attributions for
failure fit the data well (Table 2; Fig. 4). The results showed that the higher the perfor-
mance the children showed in mathematics (Time 1), the less their teachers attributed
their failure to lack of ability (Time 2). Moreover, the higher the task value the children
showed in mathematics (Time 1), the less their teachers attributed their failure to lack
of ability (Time 3). However, further analyses indicated that these results were due to a
suppression effect and there was no statistically significant correlation between these
variables (Appendix C). Moreover, the more the teachers attributed children’s failure
to lack of ability (Time 2), the more the children were interested in mathematics-related
tasks later on (Time 4). However, further analyses indicated that these results were due
to a suppression effect and there was no statistically significant correlation between
these variables (Appendix C). Also, the better the performance children showed in
mathematics (Time 1), the more they were interested in mathematics-related tasks
later on (Time 4).

7.1.3.2 Teachers’ effort attributions The model for teachers’ effort attributions for
failure fit the data well (Table 2; Fig. 4). The results showed that the more the teachers
attributed children’s failure to lack of effort (Time 3), the less the children were inter-
ested in mathematics-related tasks later on (Time 4). Also, the better the performance
children showed (Time 1), the more they were interested in mathematics-related tasks
later on (Time 4).

7.1.3.3 Teachers’ task difficulty attributions The model for teachers’ task difficulty
attributions for failure fit the data well (Table 2; Fig. 5). The results showed that
the higher the performance the children showed in mathematics (Time 1), the more
their teachers attributed their failure to the task difficulty (Time 3). The results also

@ Springer



192 K. Upadyaya et al.
Teachers’ 52*** Teachers’
ability attribution ability attribution
for failure 2 for failure 3

Children’s
performance in

Y

math 1
(o=

Children’s
performance in

math 4
)

Children’s Children’s
interest value in | interest value in
math 1 math 4

Teachers’ 54x** Teachers’
effort attribution effort attribution
for failure 2 for failure 3
Children’s ok \ Children’s
. .70 .
performance in performance in
math 1 math 4
Children’s Children’s
interest value in interest value in
math 1 math 4

Fig. 4 The standardized estimates for the models of teachers’ internal causal attributions (e.g. Ability and
effort) for failure and children’s performance and interest in mathematics. *p < .05; **p < .01; *** p <
.001, dashed line = suppression effect

showed that the better the performance children showed (Time 1), the more they were
interested in mathematics-related tasks later on (Time 4).

7.1.3.4 Teachers’ help attributions 'The model for teachers’ help attributions for fail-
ure fit the data moderately (Table 2; Fig. 5). The results showed that the more the teach-
ers attributed children’s failure to the lack of teachers’ help (Time 2 and 3), the poorer
the performance and lower the interest value in mathematics the children showed
later on (Time 4). The results also showed that the better the performance children
showed (Time 1), the more they were interested in mathematics-related tasks later on
(Time 4).

7.1.3.4 Teachers’ parental help attributions The model for teachers’ parental help
attributions for failure fit the data well (Table 2; Fig. 5). The results showed that the
more the teachers attributed the children’s failure to lack of parental help (Time 3),
the less the children were interested in mathematics later on (Time 4). The results also
showed that the better the performance children showed (Time 1), the more they were
interested in mathematics-related tasks later on (Time 4).

7.1.3.5 Gender differences All of the models were carried out by controlling for the

children’s gender as a predictive variable for the initial level of teachers’ causal attri-
butions (Time 2) and children’s mathematics-related interest value and performance
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Teachers' task AT Teachers’ task
difficulty attribution difficulty attribution
for failure 2 for failure 3
A7
Children’s 70" Children’s
performance in performance in
mathematics 1 mathematics 4
Children’s Children’s
interest value in interest value in
mathematics 1 mathematics 4
Lack of teachers’ 58" Lack of teachers’
help attribution help attribution
for failure 2 for failure 3
-13*

Children’s 70%* Children’s
performance in . performance in
mathematics 1 mathematics 4

<:31*** — 2;)

Children’s 27 Children’s
interest value in interest value in
mathematics 1 mathematics 4

Lack of parental .38* Lack of parental
help attribution help attribution
for failure 2 for failure 3
Children’s 70%+* Children’s
performance in - performance in
mathematics 1 mathematics 4
Children’s Children’s
interest value in interest value in
mathematics 1 mathematics 4

Fig. 5 The standardized estimates for the models of teachers’ external causal attributions (e.g. Task diffi-
culty, lack of teachers’ help, and lack of parental help) for failure and children’s performance and interest
in mathematics. *p < .05; **p < .01; ***p < .001

(Time 1). All the models remained the same, with one exception: The results showed
that children’s gender predicted (standardized estimate = 0.33, p < .01) teachers’
effort attributions for failure at the beginning of the kindergarten year (Time 2). Spe-
cifically, teachers attributed boys’ failure more often than girls’ failure to lack of
effort.

8 Discussion

The present study sought to clarify whether children’s interest value and performance
in mathematics would contribute to kindergarten teachers’ causal attributions for
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children’s academic success and failure, or rather whether teachers’ causal attributions
would contribute to children’s mathematics-related interest value and performance.
The results showed that children’s high interest value and performance in mathemat-
ics showed positive relationships with teachers’ internal attributions for success: the
higher the interest and performance in mathematics the children showed, the more
the teachers attributed their success to ability and effort (Fig. 2). Moreover, when
teachers attributed children’s success to ability, children’s subsequent interest value
and performance in mathematics increased.

8.1 The impact of children’s mathematics-related interest value and performance on
teachers’ causal attributions

The results of the present study showed, first, that the better the children performed
in mathematics-related tasks, the more their teachers attributed their success to ability
(Fig. 2) and less to teachers’ help (Fig. 3). These results confirm the results of previ-
ous studies (Cooper and Burger 1980; Holloway and Hess 1985; Hughes et al. 2005;
Natale et al. 2009). Similarly, when the children showed high interest value in math-
ematics, teachers tended to attribute their success to internal characteristics, that is, to
the child’s ability or effort (Fig. 2). One possible explanation for this finding is that
children’s high interest toward the task increases teachers’ confidence in the children’s
achievement, thus compelling teachers to credit the success to the child. Another pos-
sible explanation for these results is that teachers’ attributions concerning children’s
academic success accurately reflect children’s characteristics (Wigfield et al. 1999):
children who are highly interested in the tasks usually are hard working, invest high
effort in their tasks, and perform well (Aunola et al. 2006; Hulleman et al. 2008).

The results also indicated that the better the children performed and the higher the
interest value in mathematics they showed, the more their teachers attributed their
failure to the task’s difficulty (Fig. 5). Similar results have been found in previous
studies (Cooper and Burger 1980). These results may reflect the fact that when teach-
ers notice children’s performance and interest value in mathematics are high, they
have more confidence in children’s skills and therefore, emphasize the role of external
causes in children’s failure.

8.2 The impact of teachers’ causal attributions on children’s mathematics-related
interest value and performance

The findings also revealed that teachers’ ability attributions for success predicted an
increase in children’s subsequent mathematics performance (Fig. 2). Similar results
have been found previously among parents of primary school children: when parents
emphasize the role of ability rather than effort in success, children’s subsequent aca-
demic performance usually increases (Natale et al. 2009). The results of the present
study could be explained by the concept that ability attributions are important for
maintaining children’s high belief in their competence (Eccles and Wigfield 2002):
teachers’ confidence in children’s abilities enhance children’s competence beliefs and
self-concept of ability, which later on contribute to an increase in children’s mathe-
matics performance (Aunola et al. 2002; Upadyaya et al. 2011).
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Teachers’ ability attributions for success were also found to contribute to an increase
in children’s subsequent interest value in mathematics (Fig. 2). Moreover, when teach-
ers attributed children’s success to external causes, such as task easiness, children’s
subsequent mathematics-related interest value decreased (Fig. 3). These results have
at least two possible explanations. First, when teachers attribute children’s success to
internal causes (e.g. ability and effort), they give the credit for success to the children
themselves. This is likely to increase children’s subsequent mathematics interest. By
contrast, if teachers attribute children’s success to external causes, such as task easi-
ness, this may increase the feelings of mathematics-related helplessness which may
then decrease their interest value in mathematics. The second possible explanation
concerns the kind of feedback teachers give their pupils concerning their achievement
(Graham 1990). Teachers typically praise children when they succeed because of
their high ability (Graham 1990), which may subsequently increase children’s interest
values in different domains.

The results also indicated that teachers’ help attributions for success did not con-
tribute to children’s mathematics-related interest value or performance (Fig. 3). These
results may reflect the fact that internal, rather than external causal attributions, are
typically more beneficial for learning (Weiner 1992). Furthermore, no statistically sig-
nificant paths were found between the attributions teachers made to parental help for
children’s success and child-related variables (Fig. 3). It is possible that kindergarten
teachers are simply not aware of how often children practice their mathematics skills
at home with their parents.

The results of the present study support the expectancy-value model of motiva-
tion (Eccles et al. 1983; Wigfield and Eccles 2000) which asserts that perceptions of
significant adults, such as parents, influence children’s interest values and academic
performance. In addition to parents, teachers also serve as interpreters of experience
to children by helping them understand the possible causes behind their academic
successes and failures (Eccles and Harold 1991). Children easily infer the perceptions
of their significant others, such as those of teachers, as a part of their own perceptions
and interest values in different domains (Eccles et al. 1983). This, in turn, may be
reflected in children’s subsequent performance and motivation.

The results for failure situations showed that attributing children’s failure to exter-
nal causes, such as lack of teachers’ or parents’ help, decreased children’s subsequent
performance and interest value in mathematics (Fig. 5). These results are in line with
the theory of causal attributions suggesting that attributing failure to internal causes,
such as lack of effort, is more beneficial for learning than attributing it to external
causes, such as adults’ help (Weiner 1992). When children’s failure is attributed to
external causes that they cannot control, children may feel that they cannot do any-
thing to improve their future achievement. This, in turn, may lower their motivation
and performance.

The results further revealed that when teachers attributed children’s failure to lack
of effort, children’s mathematics-related interest value decreased later on (Fig. 4).
These results may be due to the ways in which children interpret teachers’ feedback
to them. Previously, it has been found that after attributing children’s failure to lack
of effort, teachers usually blame the failing child (Graham 1990). This, in turn, may
decrease children’s subsequent interest in mathematics.
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In general, the results of the present study suggested that some mediation effects
might occur in the associations between children’s mathematics-related performance
and task values. For example, it is possible that the positive impact of children’s initial
mathematics performance on their subsequent interest value is mediated by teachers’
ability attributions as shown in Fig. 2. Kindergarten children may perform well in
mathematics although they may not necessarily have yet developed accurate percep-
tions of their skills (Aunola et al. 2002; Bouffard et al. 1998; Eccles et al. 1997).
However, teachers’ confidence in children’s abilities may provide children with a bet-
ter understanding of their skills, which, in turn, increase the level of their mathematics
interest value.

Overall, the results revealed that teachers typically attributed boys’ and girls’ suc-
cess and failure similarly during their kindergarten year. This result conflicts with some
previous findings suggesting that teachers attribute boys’ and girls’ achievement to
different causes (Fennema et al. 1990; Siegle and Reis 1998). One explanation for the
conflicting findings of the present study and those of previous research is that previ-
ous studies have typically examined children who have already started their formal
education at school (Fennema et al. 1990; Siegle and Reis 1998) while we studied
children in play-oriented kindergartens. It is possible that gender differences in teach-
ers’ causal attributions become stronger after children enter primary school (Burger
et al. 1982; Rosenholtz and Simpson 1984). However, the results showed one gender
difference: teachers attributed boys’ failure more often than girls’ failure to lack of
effort. Teachers usually perceive girls as hard working and putting forth a lot of effort
in their school work (Fennema et al. 1990; Siegle and Reis 1998). Thus, it is possible
that if teachers think that boys do not put as much effort as girls into their school work,
they usually fail because of that lack of effort.

8.3 Directions for future research

The results of the present study suggest that reciprocal paths can be found between
teachers’ causal attributions and children’s interest value and performance in mathe-
matics already in kindergarten. However, less is known about the mechanisms through
which teachers’ causal attributions interact with children’s motivation and perfor-
mance. One possibility is that teachers’ causal attributions impact the child’s per-
formance and interest value through their emotional responses, such as blame and
pride, especially when they are communicating the attributions of ability and effort
(Graham 1984, 1990). Less is known, however, whether other causal attributions, such
as attributions to task easiness or teachers’ or parents’ help, are expressed to children
via teachers’ emotions in academic settings. Another possibility is that the impact of
teachers’ causal attributions on children performance and motivation is mediated by
teachers’ teaching styles and practices, such as teachers’ emotional or instructional
support, and teacher- or child-centered teaching practices (Pianta et al. 2008; Stipek
and Byler 1997). Thus, in future studies, it would be important to study how teach-
ers’ causal attributions are communicated to children in the classrooms and how they
are evidenced in daily interactions between teachers and their pupils. It would also be
important to study the impact of different combinations of teachers’ causal attributions
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on children’s learning and motivation. For example, it is possible that emphasizing
the role of both ability and effort in success would be more beneficial for learning and
motivation than the role of other causes or one of them alone. Similarly, an important
topic for future research will be to investigate the long-term effects of teachers’ causal
attributions on children’s developing skills and motivation. For example, it is possible
that teachers’ causal attributions explain the developmental changes in children’s moti-
vation later on in their school career, as they do explain pupils’ self-concept of ability
(Madon et al. 2001; Upadyaya et al. 2011). This may then be reflected in children’s
academic achievement and self-perceptions. Furthermore, the results of the present
study also suggested that there was a considerable amount of variation in teachers’
causal attributions. Thus, it is possible that teachers’ causal attributions reflect their
other personal characteristics, such as their years of education, self-efficacy beliefs,
and cultural values (Clark and Artiles 2000; Georgiou et al. 2002; Tschannen-Moran
et al. 1998). As relatively little research has focused on this topic, there is an evident
need for future research on these relationships.

9 Limitations

There are several limitations that should be considered when generalizing the find-
ings of the present study. First, the number of teachers in this study was relatively
small, thus a larger study would be necessary to confirm the findings. Second, as the
present study examined the relationships between teachers’ causal attributions and
children’s mathematics-related interest value and performance, it is possible that the
relationships between teachers’ causal attributions and children’s interest value and
performance may be different in other areas, such as reading performance. Third, the
time period during which the study was conducted was relatively short (1 year). Con-
sequently, there is an evident need to investigate the relationships between teachers’
causal attributions and children’s mathematics-related interest value and performance
over a longer time period. Fourth, as the mathematics performance tests were con-
ducted by teachers, this may have biased their perceptions concerning children’s abil-
ities, especially when the number sequence tasks were conducted individually which
each child. This should be taken into consideration when interpreting the results of
the present study. Fifth, the Cronbach’s alpha reliabilities for children’s interest value
in mathematics were relatively low. It is possible, for example, that the question con-
cerning children’s interest in number tasks at home was not relevant for children at
the kindergarten age. As kindergarten children have no homework, they may not fre-
quently practice number and counting tasks at home so it may have been difficult for
them to answer to these questions. Finally, previous studies have found that teachers’
causal attributions vary by culture (Clark and Artiles 2000). Thus, it is possible that
the findings of this study would have been different, had it been conducted in another
sociocultural context.

10 Conclusions

The results of the present study revealed evidence of a cumulative cycle between
teachers’ causal attributions and children performance and motivation before children
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enter primary school. On the one hand, teachers’ causal attributions had consequences
on children’s mathematics-related interest value and performance in kindergarten.
Especially internal rather than external attributions for success were beneficial for
children’s learning. The results of the present study suggested that a beneficial way
for kindergarten teachers to support children’s future achievement and motivation in
mathematics would be to communicate children teachers’ confidence in their internal
abilities. On the other hand the results showed that children’s characteristics, e.g. chil-
dren’s interest value and performance in mathematics, contributed to their teachers’
causal attributions. Consequently, for kindergarten teachers and practitioners it would
be important to be aware of these effects and how they may impact teachers’ beliefs
concerning children’s achievement and their interaction with children in daily learning
situations.
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Kiuru for her advice on statistics.

Appendix A

Task-value Scale for Children (TVS-C; Nurmi and Aunola 1999).

Instructions and material for the Task-value Scale for Children (TVS-C; Nurmi and
Aunola 1999).

Instructions:

“You learn and do many things at school, such as reading, writing and mathematics.
I am going to ask you some questions concerning different kind of school tasks and
how much you like them. At the same time, I will show you a picture which has on
it five different faces. The faces go from happy to unhappy and reflect your liking of
tasks. The happier the face is, the more you like the task. This, the happiest face means
that you like the task very much and you enjoy doing things like that. This second face
means that you quite like the task; this one means that you neither like it nor dislike
it; this one means that you don’t like the task and this last one means that you really
dislike the task and don’t enjoy doing tasks like that at all. So, your job is to answer
my questions by pointing out the picture which best describes how you feel. There are
no right or wrong answers. I just want to know how much you like different things
and what do you think about them. Do you understand? Good. Lets start.”
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Appendix B

Teachers’ causal attributions: questionnaire

Below there are different events related to kindergarten assignments and possible
causes for them. Kindergarten assignments can, for example, refer to recognizing let-
ters and numbers, and practicing reading or counting. Please respond according to your
own perception how well each of them fits to describe the child. Rate each alternative
from 1 to 5 (1 =fully disagree, 5=fully agree).

Appendix C

See Table 3.
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