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Abstract The study tested 4 direct and 28 indirect teacher expectancy effects on

students’ results in the mathematics and literacy sections of the matriculation test,

and their final marks in the 12th-grade mathematics and literacy class. The fol-

lowing were considered as mediators: student self-esteem, their self-expectancy,

and time spent learning mathematics and literacy. The study involved 1374 first year

college students. Conducted path analyses revealed: (1) the total teacher expectancy

effects was the strongest for final marks in mathematics, followed by test results in

mathematics, test results in literacy, and final marks in literacy; (2) the direct effect

was stronger than the total indirect teacher expectancy effects in the case of

mathematics, while for literacy outcomes, the order of the effects was reversed; (3)

the direct teacher expectancy effects were positive; the indirect effects reversed

after including student self-esteem/student self-expectancy into relations between

teachers’ expectancy and mathematics and literacy outcomes; (4) teachers’ expec-

tancy was mediated most strongly by student self-esteem, time spent learning, and

student self-expectancy, or by student self-expectancy and time spent learning,

respectively for mathematics and literacy outcomes; (5) the impact of teachers’

expectancy was stronger than student self-expectancy for mathematics, but was the

same or weaker for literacy outcomes, respectively. The obtained results were

discussed in the light of the theory and results of studies concerning teacher

expectancy effects.
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1 Introduction

Interpersonal expectancy effects in education have been studied intensively for

several decades (Dusek 1985; Blanck 1993; Jussim 2012; Trusz and Bąbel 2016).

The impact of teacher expectancy on the development of the cognitive competen-

cies of students was experimentally tested for the first time by Rosenthal and

Jacobson (1968). Induction of inaccurate teacher expectancy at the beginning of a

school year in relation to an alleged intellectual blooming of random students in

grades 1–6 after 8 months of studying resulted in positive changes in the students’

cognitive skills. For example, in grades 1 and 2, the improvement in IQ test results

of experimental students, as compared to control ones, was higher by 27.40 and

16.50 points on average. However, no such effects occurred in other grades.

Ambiguous results of the Pygmalion experiment are a source of an ongoing

dispute in the academic world (Jussim and Stevens 2016; Willard and Madon 2016).

The study is criticised for numerous methodological errors and expressing in the

report opinions that are consistent with popular beliefs concerning teachers’ lack of

competencies (Snow 1995; Spitz 1999; Wineburg 1987). Finally, in a series of

meta-analyses summarising the results of subsequent studies verifying the

Pygmalion hypothesis, it was demonstrated that expectancy effects are a real

phenomenon affecting educational outcomes of a large group of students (Harris

and Rosenthal 1985; Rosenthal 1997; Rosenthal and Rubin 1978). In one of the last

meta-analyses, based on the results of 674 studies, Hattie (2008) established that the

size of teacher expectancy effect is d = 0.43. This means that approximately

65–70% of low/high-expectancy students show lower/higher than expected

outcomes after a certain time, taking into consideration their actual level of skills.

The effects observed in the Pygmalion experiment can be explained within the

framework of an educational self-fulfilling prophecy mechanism (Blanck 1993;

Dusek 1985; Bąbel and Trusz 2016). This mechanism was formally defined for the

first time by Merton (1948), who assumed that it could occur when three conditions

were fulfilled: (1) the observer forms inaccurate expectancies concerning the object;

(2) the observer passes the inaccurate expectancies to the object; and (3) the object

confirms the original inaccurate expectancies of the observer by acting in

accordance with them.

1.1 The teacher expectancy induction process

Teacher expectancy concerns the qualities of students that are important from the

point of view of the teacher’s social and professional role, e.g., intelligence,

motivation to study, children’s diligence, etc. These expectancies are characterised

by varying degrees of accuracy (Brophy 1985; Jussim 2012; Olson et al. 1996).

Target-based expectancies (Jones 1990), i.e., predictions based on the observa-

tions of children’s behaviours in various contexts, over a longer period of time, tend

to be accurate; therefore, although they are a good predictor of future outcomes

(Jussim 2012; Jussim and Stevens 2016), by definition (Merton 1948), they cannot

be a source of the self-fulfilling prophecy phenomenon. In contrast, category-based
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expectancies (Jones 1990), i.e., predictions derived from stereotypes, are charac-

terised by low accuracy, as a result of which in favourable circumstances, e.g.,

teachers’ lack of access to in-depth information on an interaction partner, a specific

set of teacher and student personality traits (Babad 2009; Neuberg 2016; Swann and

Ely 1984), lead to self-fulfilling prophecies (Babad et al. 1982; Willard and Madon

2016).

Some researchers (Jussim 2012; Jussim and Harber 2005; Jussim et al. 1996)

claim that even stereotypes are a source of accurate teacher expectancy, as they

reflect actual differences concerning properties of various groups. However, others

(c.f. de Boer et al. 2010; Peterson et al. 2016; Speybroeck et al. 2012; van den Bergh

et al. 2010) argue that teacher expectancy is a significant source of the self-fulfilling

prophecy phenomenon because of their initial inaccuracy. Speybroeck et al. (2012),

for instance, demonstrated that information on the socio-economic status of students

was a source of varied teacher expectancy even after controlling for prior children’s

mathematics and language outcomes, which in turn were significantly associated

with their current mathematics (b = .14) and language (b = .17) outcomes.

In another large-scale study, de Boer et al. (2010) quantified that teacher

expectations were only accurate for 33% of students, whereas for others, teacher

expectancy was not accurate, i.e., they were too high or too low for approximately

34 and 33% of them, respectively. Moreover, Jussim et al. (1996) points out that the

effects of incorrect teacher expectancy could be particularly strong among minority

students and victims of multiple stigmas, e.g., children with special educational

needs from families of relatively low socio-economical status. Teachers form

expectancies concerning students based on different information, e.g., their

outcomes, effort put into learning, sex, physical attractiveness, etc. (Dusek and

Joseph 1983; Good and Brophy 2008; Rubie-Davies 2015). The first two sources

lead to the formation of accurate, target-based expectancies, while the last two lead

to the formation of less accurate, category-based, stereotype-tinged expectancies.

1.2 The teacher expectancy communication process

When triggered, expectancies are communicated through a range of verbal and non-

verbal behaviours (Harris 1993). In a series of 31 meta-analyses, Harris and

Rosenthal (1985) distinguished over a dozen behaviours used by teachers to

communicate expectancies concerning students’ outcomes, e.g., eye contact, praise,

encouraging activity, etc.

These behaviours can be connected with four mediation factors of the model of

communicating interpersonal expectancies developed by Rosenthal (1974) and his

colleagues (Harris and Rosenthal 1985, 1986), i.e., climate, feedback, input, and

output. In Harris and Rosenthal’s (1985) meta-analyses, indicated factors yielded an

effect size of r = .27, .10, .29, and .19, respectively. Finally, taking into

consideration the relatively small effect of the teacher feedback, Rosenthal (1989)

transformed the four factors theory into an affect-effort model of expectancy

communication highlighting the importance of emotional and learning support

provided to students by teachers (see also Babad 2009).
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1.3 The teacher expectancy confirmation process

The confirmation of expectancy in the classroom can take place in a real or

perceptual dimension (Miller and Turnbull 1986; Jussim 1989, 2012; Snyder and

Klein 2005). In the former case, high versus low-expectancy students begin to

present objectively higher/lower outcomes in consequence of receiving preferential/

non-preferential treatment (Jussim et al. 1996; Snyder and Stukas 1999). In the latter

case, due to cognitive bias, the teacher gives a bias evaluation of students’

outcomes, i.e., in accordance with the formerly assumed hypotheses (Jussim et al.

1996; Olson et al. 1996).

Expectancy can also be falsified in the course of social interactions when students

present outcomes that are consistent with their actual level of abilities or personality

structure/temperament and not inaccurate teacher expectancy. However, falsifica-

tion may induce various defence mechanisms, e.g., biased attributions reducing an

unpleasant state of cognitive dissonance (Darley and Fazio 1980; Levesque and

Lowe 1992; Olson et al. 1996), which leads to a phenomenon referred to as an

expectancy perceptual confirmation.

1.4 Factors affecting the strength/direction of teacher expectancy effects

The process of inducing, communicating, and confirming teacher expectancy can be

modified by a number of personal and situational intervening factors (Rubie-Davies

2016). These factors determine the strength and/or direction of the influence of

information on students, on the expectancies formed by teachers, e.g., a low level of

cognitive complexity (cf. Brophy 1985; Cooper and Hazelrigg 1988; Harris 1989;

Jussim 1986, 2012; Li 2016), teacher expectancy concerning their behaviours, e.g.,

attributions of student behaviours (cf. Cooper 1985; Darley and Fazio 1980; Good

and Brophy 2008; Jussim 1986, 2012; Levesque and Lowe 1992; Li 2016) and

teacher behaviours in response to student behaviour (e.g., interaction aims, cf.

Brophy 1985; Darley and Fazio 1980; Hilton and Darley 1991; Jussim 1986, 2012;

Li 2016; Neuberg 2016). Thus, these factors also determine the strength and/or

direction of the effects of interpersonal expectancy in the classroom.

The author will now proceed in discussing three intervening factors (psycho-

logical mediators, cf. Jussim 1986) in detail: (1) student self-esteem; (2) their self-

expectancy; and (3) effort put into learning.

1.4.1 Student self-esteem

Consistent communication of teacher expectancy may be an important source of

differences in student self-esteem/self-schemata (Eccles and Wigfield 1985; Jussim

1986; Rubie-Davies 2006; Weinstein 2002). In unfavourable educational circum-

stances student self-esteem may deteriorate, and analogically it may improve in

more favourable conditions.

Furthermore, self-esteem is closely related to students’ outcomes. In a meta-

analysis covering 324 studies, Hattie (2008) calculated that student self-esteem/self-

schemata for their outcomes yielded an effect size of d = .43. This means that
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approximately 65–70% of students with high/low self-esteem/self-schema will

experience improvement or deterioration in their educational outcomes over time.

High self-esteem/self-schemata affect the motivation to study, especially in the

face of emerging difficulties, which in turn increases the level of students’

outcomes. In contrast, students with negative self-esteem give up their activities

when faced with failure, which leads to a decrease in their outcomes (Dweck and

Master 2009).

It follows that student self-esteem/self-schemata in specific circumstances act as

a psychological regulator of a relationship between teacher expectancy and

students’ outcomes (Baumaister et al. 2003; Valentine et al. 2004). Self-esteem can

also be a mediator in the relationship between teacher expectancy and student self-

expectancy. In this situation, consistent communication of teacher expectancy leads

to important changes in self-esteem and, subsequently, self-expectancy of students

(Hansford and Hattie 1982), and ultimately to an increase/decrease in their

outcomes. Alternatively, self-esteem can be a mediator in the relationship between

teacher expectancy and student self-expectancy, which in turn may affect the effort

put into learning (Dweck and Master 2009; Eccles and Wigfield 1985; Madon et al.

1997) and, ultimately, educational outcomes.

1.4.2 Student self-expectancy

A series of studies conducted since the mid-1970s (Brattesani et al. 1984; Kuklinski

and Weinstein 2001; Weinstein et al. 1982; Weinstein and Middlestadt 1979)

showed that the differential treatment of students in the classroom provided

indicators based on which they formed self-expectancy, correlating with teacher

expectancy.

For instance, Brattesani et al. (1984) established that teacher expectancy

accounted for approximately 4% of the variance of student self-expectancy

concerning their reading skills, with the relationship between the indicated variables

considerably stronger in classes with a higher PDT (perceived differential

treatment) index. In a later study, Kuklinski and Weinstein (2001) evaluated the

relationship between teacher expectancy and student self-expectancy concerning

reading in grades 1, 3, and 5. The relationship was significant only in grade 5,

characterised by a high PDT index. Furthermore, student self-expectancy was

significantly correlated with their reading outcomes in grades 3 and 5. It can be

concluded that in certain circumstances (high PDT index), with reference to specific

groups of students, differential teacher expectancy affects children’s educational

outcomes through their self-expectancy.

In addition, it also cannot be ruled out that self-expectancy may be a mediator in

the relationship between student self-esteem formed on the basis of teacher

expectancy, effort put into learning and, finally, educational outcomes (Eccles and

Wigfield 1985). Positive self-expectancy formed on the basis of an optimistic self-

image may significantly affect the motivation expressed in the amount of time

dedicated to learning and raising competencies despite difficulties (Dweck and

Master 2009).
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1.4.3 Student effort put into learning

Teacher expectancy may affect student motivation and hence also the effort they put

into learning. Cooper (1985) showed that high-expectancy students are more often

awarded by teachers for the effort put into learning, which reinforces their

conviction that the time dedicated to learning is a more important source of

academic success than circumstances which are beyond their control (Dweck and

Master 2009). In contrast, low-expectancy students receive a greater amount of

noncontingent feedback, forming a belief that their academic outcomes are

independent of their efforts. Accordingly, they may dedicate less time to learning

and get more easily discouraged in the face of difficulties (Good and Brophy 2008;

Sędek and Kofta 1990).

Furthermore, the effort put into learning has an important and direct influence on

students’ academic outcomes. In a meta-analysis including 100 studies, Hattie

(2008) calculated that the average effect size of learning time on academic success

is d = .38. This means that there will be a deterioration or improvement in

performance over the course of an academic year in approximately 60–65% students

who dedicate an above or below average amount of time to learning.

As teacher expectancy affects the effort put into learning by students, and the

effort affects their academic success, it can be assumed that the indicated factor acts

as an important mediator in the relation: teacher expectancy—students’ outcomes.

Consistent communication of differentiated teacher expectancy may lead students to

form a conviction about the existence versus non-existence of the covariance of

effort and outcomes, which in turn leads to changes in learning time and, after a

while, to a distinct improvement or deterioration in the presented results (Dweck

and Master 2009; Hattie 2008; Jussim 1986).

1.5 Objectives

This study attempts to estimate the extent to which teachers’ expectancy directly

affects students’ outcomes at high school, i.e., the results of the mathematics and

literacy sections of the matriculation test, and their final marks in the 12th-grade

mathematics and literacy class, and the extent to which this influence is mediated

by: student self-esteem, their self-expectancy on outcomes, and the declared time

spent learning mathematics and literacy.

The study quantified 4 direct and 28 indirect teacher expectancy effects on the

results of the mathematics and literacy sections of the matriculation test, and the

final marks in mathematics and literacy. The direct and indirect paths, and their

relevant numbers are presented in Table 1.

Accordingly, the study realised four objectives to establish: (1) the domain of

students’ outcomes in which the direct effect of teachers’ expectancy is weaker or

stronger than the indirect effect; (2) the size of the total teacher expectancy effects

on students’ outcomes; (3) the order of importance of mediators in the relationship

between teachers’ expectancy and students’ outcomes; and (4) whether student self-

expectancy affects their outcomes to the same degree and in the same direction as

teachers’ expectancy.
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Table 1 Direct and indirect effects of teachers’ expectancy on students’ outcomes in mathematics and

literacy

Mediation

model

Number of

path

Components

1 ind1 Teachers’ expectancy ? student self-esteem ? results of the mathematics

section of the matriculation test

ind2 Teachers’ expectancy ? student self-esteem ? student self-

expectancy ? results of the mathematics section of the matriculation test

ind3 Teachers’ expectancy ? student self-esteem ? time spent learning

mathematics ? results of the mathematics section of the matriculation

test

ind4 Teachers’ expectancy ? student self-esteem ? student self-

expectancy ? time spent learning mathematics ? results of the

mathematics section of the matriculation test

ind5 Teachers’ expectancy ? student self-expectancy ? results of the

mathematics section of the matriculation test

ind6 Teachers’ expectancy ? student self-expectancy ? time spent learning

mathematics ? results of the mathematics section of the matriculation

test

ind7 Teachers’ expectancy ? time spent learning mathematics ? results of the

mathematics section of the matriculation test

dir1 Teachers’ expectancy ? results of the mathematics section of the

matriculation test

2 ind8 Teachers’ expectancy ? student self-esteem ? results of the literacy

section of the matriculation test

ind9 Teachers’ expectancy ? student self-esteem ? student self-

expectancy ? results of the literacy section of the matriculation test

ind10 Teachers’ expectancy ? student self-esteem ? time spent learning

literacy ? results of the literacy section of the matriculation test

ind11 Teachers’ expectancy ? student self-esteem ? student self-

expectancy ? time spent learning literacy ? results of the literacy

section of the matriculation test

ind12 Teachers’ expectancy ? student self-expectancy ? results of the literacy

section of the matriculation test

ind13 Teachers’ expectancy ? student self-expectancy ? time spent learning

literacy ? results of the literacy section of the matriculation test

ind14 Teachers’ expectancy ? time spent learning literacy ? results of the

literacy section of the matriculation test

dir2 Teachers’ expectancy ? results of the literacy section of the matriculation

test

3 ind15 Teachers’ expectancy ? student self-esteem ? the final marks in the 12th-

grade mathematics class

ind16 Teachers’ expectancy ? student self-esteem ? student self-

expectancy ? the final marks in the 12th-grade mathematics class

ind17 Teachers’ expectancy ? student self-esteem ? time spent learning

mathematics ? the final marks in the 12th-grade mathematics class

ind18 Teachers’ expectancy ? student self-esteem ? student self-

expectancy ? time spent learning mathematics ? the final marks in the

12th-grade mathematics class

Four mediation models of teacher expectancy effects on… 263

123



2 Method

2.1 Sample

The sample was organized in accordance with convenience-voluntary sampling

scheme (Gravetter and Forzano 2010; Weathington et al. 2010). The sample

included participants who: (1) provided a written consent to participate in the study;

(2) were first-year students of humanities/social sciences (e.g. history, pedagogy,

sociology etc.) or exact sciences/technical sciences (e.g. geology, physics,

mathematics, etc.) and (3) graduated from high school and successfully passed

the final exams (i.e. the matriculation tests) in the same calendar year when the

study was conducted.

The study involved 1374 volunteers (682 women), first-year students (aged

19–20) of different faculties in the area of social sciences and humanities (n = 701;

355 women) and exact sciences/technical sciences (n = 673; 327 women) of

universities located in a large industrialised region of southeast Poland. The aims,

Table 1 continued

Mediation

model

Number of

path

Components

ind19 Teachers’ expectancy ? student self-expectancy ? the final marks in the

12th-grade mathematics class

ind20 Teachers’ expectancy ? student self-expectancy ? time spent learning

mathematics ? the final marks in the 12th-grade mathematics class

ind21 Teachers’ expectancy ? time spent learning mathematics ? the final

marks in the 12th-grade mathematics class

dir3 Teachers’ expectancy ? the final marks in the 12th-grade mathematics

class

4 ind22 Teachers’ expectancy ? student self-esteem ? the final marks in the 12th-

grade literacy class

ind23 Teachers’ expectancy ? student self-esteem ? student self-

expectancy ? the final marks in the 12th-grade literacy class

ind24 Teachers’ expectancy ? student self-esteem ? time spent learning

literacy ? the final marks in the 12th-grade literacy class

ind25 Teachers’ expectancy ? student self-esteem ? student self-

expectancy ? time spent learning literacy ? the final marks in the 12th-

grade literacy class

ind26 Teachers’ expectancy ? student self-expectancy ? the final marks in the

12th-grade literacy class

ind27 Teachers’ expectancy ? student self-expectancy ? time spent learning

literacy ? the final marks in the 12th-grade literacy class

ind28 Teachers’ expectancy ? time spent learning literacy ? the final marks in

the 12th-grade literacy class

dir4 Teachers’ expectancy ? the final marks in the 12th-grade literacy class
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procedure and materials used in the study have been approved by the Ethics

Committee for Research at the Pedagogical University of Kraków.

2.2 Materials

Teachers’ expectancy, student self-expectancy, and their self-esteem were assessed

at the beginning of an academic year (October) by means of three questionnaires.

Each questionnaire contained 6 statements (e.g. ‘‘My high school teachers were

convinced I would manage to get admitted to technical studies’’ for teachers’

expectancy; ‘‘Solving physics problems was always my Achilles’ heel’’ for student

self-esteem, and ‘‘Choosing a major I hoped I would be able to manage’’ for student

self-expectancy) assessed on a scale from 1 to 4, where 1 meant it was definitely

inaccurate and 4 it was definitely accurate. The Cronbach’s alphas for the

abovementioned questionnaires were: .766, .804 and .593, respectively. The total

alpha for 18 items was .858. Compared to the first two measurement tools, the

reliability level of the student self-esteem scale is relatively low. Hence, the results

of path analyses containing this specified factor should be considered with caution.

After completing the questionnaires, respondents were asked to provide (1)

matriculation test results in mathematics and literacy (equivalent to the Scholastic

Assessment Test or American College Testing in the USA), taken 5 months earlier

in high school (scale from 0 to 100 points, with a 30-point grade threshold); (2)

marks obtained in the high school certificate in mathematics and literacy (on a scale

from 1 to 6, where 6 is the highest result); (3) average daily time (in minutes) spent

learning mathematics and literacy prior to taking the matriculation test in these

subjects; (4) sex; (5) age; and (6) study faculty and year.

2.3 Procedure

The study was conducted individually. The interviewer asked respondents to

complete the questionnaires, informed respondents that the survey is anonymous

and voluntary, and that it concerns circumstances related to their choice of field of

study. If the participant requested additional information on these circumstances, the

interviewer provided a standard answer pointing out such factors as the time spent

learning various subjects, the student’s own interests, the learning support received

from last-grade secondary school teachers, etc. Thus, respondents were informed of

the true purpose of the study without being given names of specific variables not to

arouse demand characteristics (Orne 1962) that could influence their reactions.

Having obtained participation written consents, the interviewer gave the forms to the

respondent and waited for him or her to complete them. Once the questionnaires had

been completed, the interviewer checked whether all points had been evaluated. If any

answeres were missing, the interviewer asked the respondent whether the omissions

were intentional or not. If the respondent stated that the omission for various reasons was

intentional, the interviewer did not pressure the respondent to explain, thanked him or

her for participating in the study, and collected the completed questionnaires.

Direct and indirect teacher expectancy effects on students’ outcomes were

quantified in four multiple mediation analyses (cf. Figs. 1, 2, 3, 4), using the Process
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Fig. 1 A serial multiple mediation model with student self-esteem, student self-expectancy, and time
spent learning mathematics as proposed mediators of teacher expectancy effects on results of the
mathematics section of the matriculation test. Note: for each path two values are shown. The first refers to
the unstandardised regression coefficient, whereas the second, in brackets, refers to the standardised
regression coefficient. R2 = .364; MSE = 221.026; F(4, 1366) = 195.244; p\ .01; *p\ .05; **p\ .01

Fig. 2 A serial multiple mediation model with student self-esteem, student self-expectancy, and time
spent learning literacy as proposed mediators of teacher expectancy effects on results of the literacy
section of the matriculation test. Note: for each path two values are shown. The first refers to the
unstandardised regression coefficient, whereas the second, in brackets, refers to standardised regression
coefficient. R2 = .111; MSE = 173.252; F(4, 1369) = 42.724; p\ .01; *p\ .05; **p\ .01
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Fig. 3 A serial multiple mediation model with student self-esteem, student self-expectancy, and time
spent learning mathematics as proposed mediators of teacher expectancy effects on the final marks in the
12th-grade mathematics class. Note: for each path two values are shown. The first refers to the
unstandardised regression coefficient, whereas the second, in brackets, refers to standardised regression
coefficient. R2 = .383; MSE = .521; F(4, 1364) = 211.341; p\ .01; *p\ .05; **p\ .01

Fig. 4 A serial multiple mediation model with student self-esteem, student self-expectancy, and time
spent learning literacy as proposed mediators of teacher expectancy effects on the final marks in the 12th-
grade literacy class. Note: for each path two values are shown. The first refers to the unstandardised
regression coefficient, whereas the second, in brackets, refers to standardised regression coefficient.
R2 = .170; MSE = .610; F(4, 1366) = 70.054; p\ .01; *p\ .05; **p\ .01
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macro for SPSS (model 6 with four mediators), written by Hayes (2013). A bias-

corrected 95% confidence intervals based on 10,000 bootstrap samples

were calculated for making statistical inferences about paths presented in the

models 1–4.

3 Results

3.1 Preliminary data analysis

Analysis of the distribution of variables presented in models 1–4 showed that, with

the exception of time spent learning mathematics and literacy, and the results of the

mathematics matriculation test, the distribution of other variables did not differ from

the norm. Distributions of the first two were rightward skewed and the last was

characterised by a flattened top.

Learning times were logarithmed in relation to results of the mathematics

matriculation test, the logarithmic, square root, and arcsine transformation did not

lead to normalisation of distribution. Taking into consideration the kurtosis and

skewness values, the variable was ultimately left unchanged. Descriptive statistics

are presented in Table 2.

To verify the heteroscedascisity assumption, the collinearity of antecedent

variables presented in models 1–4 was quantified. For all models, VIF statistics

\ 2.08, and tolerance[ .48. Table 2 presents the results of correlation analysis for

the quantified variables. Based on the analysis of standardised residuals (values over

± 3.0) of sets of variables, 3, 5, 0, and 3 outliers were identified and eliminated

from the sample, respectively for models 1–4. Therefore, depending on the

conducted mediation analysis, the sample included 1371 (679 women), 1369 (679

women), 1374 and 1371 people (680 women). Finally, antecedent variables were

centred on the mean, which enabled the interpretation of obtained results to make

more sense, taking into consideration the fact that teachers’ expectancy, student

self-esteem, and their self-expectancy were quantified on scales without a zero

point.

3.2 Direct and indirect teacher expectancy effects on results
of the matriculation test in mathematics

Table 3 summarises the results of the quantification of paths presented in model 1.

Direct teacher expectancy effects (b = 8.033; p\ .01) were stronger than the

total indirect effects (effect = 6.532; p\ .01). In the case of the direct effect, the

increase in teachers’ expectancy by one unit, with mediators staying at the same

(average) level, improved results of the mathematics matriculation test by eight

points. It follows that the change of teachers’ expectancy from extremely negative

to extremely positive resulted in an increase in test results by an average of 24

points. In the case of the indirect effect, an analogical improvement of teachers’

expectancy resulted in an increase in test results by 19.5 points through the causal

sequence from teachers’ expectancy to student self-esteem, student self-expectancy
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and time spent learning mathematics, and, in turn, through? these mediators to the

results of the mathematics matriculation test.

Out of seven indirect paths, ind2 and ind5 were insignificant due to the presence

of student self-expectancy, whose direct influence on test results was marginal

(b = - .349; p ns). In contrast, the strongest mediator of the influence of teachers’

expectancy on test results was student self-esteem (ind1) and learning time (ind7).

In the case of ind1, the improvement of teachers’ expectancy by one unit led to a

significant increase in student self-esteem by .748, which in turn was the source of

improvement of test results by 6.048 points. In ind7, a similar improvement of

teachers’ expectancy led to an improvement of test results by .619 points, as a result

of the earlier increase in learning time on average by 33% (b = .335; p\ .01).1

Ind3, containing student self-esteem and learning time, can be interpreted

analogically (effect = .145; p\ .01).

Negative indirect effects occurred in ind4 and ind6 due to the occurrence of

negative relations between student self-expectancy and learning time and test results

(b = - .235; p\ .01 and b = - .349; p\ .01, respectively). In ind4, an increase

in teachers’ expectancy by one unit paradoxically lowered test results by .034

points, as a result of the earlier changes in student self-esteem, their self-expectancy,

and learning time; and in ind6, a similar improvement in teachers’ expectancy

lowered test results by .122 points, as a consequence of changes in student self-

expectancy and learning time.

3.3 Direct and indirect teacher expectancy effects on results
of the matriculation test in literacy

Table 3 shows the results of the quantification of paths presented in model 2. Direct

teacher expectancy effects were insignificant (b = 1.195; p = .105) in contrast to

the negative total indirect effect (effect = - 3.621; p\ .01). This means that the

change of teachers’ expectancy from extremely negative to extremely positive was

the source of a decrease in the results of the literacy matriculation test by

approximately 11 points, as a consequence of the change of mediators and their

feedback influence on test results.

The greatest negative indirect influence was presented by ind8—the students in

relation to whom teachers’ expectancy were higher by one unit were characterised by

greater self-esteem (b = .750; p\ .01), which unexpectedly lowered test results by

4.561 points. The negative influence of student self-esteem on test results was mediated

by literacy learning time—an improvement in student self-esteem, caused by the earlier

increase in teachers’ expectancy, was the source of an approximately 46% decrease in

learning time (b = .461; p\ .01), which in turn lowered test results by .536 points.

In contrast, in ind12, the literacy matriculation test of students in relation to

whom teachers’ expectancy was higher by one unit increased by 1.035 points, as a

result of the earlier improvement of student self-expectancy (b = .281; p\ .01). In

ind9, a similar increase in teachers’ expectancy led via the causal sequence to the

1 For the log-linear model, each 1-unit increase in antecedent variable multiplies the expected value of Y

by eb or 100*b; cf. Benoit (2011).
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improvement of student self-esteem (b = .749; p\ .01) and their self-expectancy

(b = .104; p\ .01), which in turn increased test results by .287 points.

3.4 Direct and indirect teacher expectancy effects on final marks
in mathematics

Table 3 showing the results of the quantification of paths presented in model 3.

Direct teacher expectancy effects were stronger (b = .477; p\ .01) than the total

indirect effect (effect = .282; p\ .01). It follows that the change of teachers’

expectancy by one unit, with mediators staying at the same (average) level, caused

an increase in final marks in mathematics by .5 of a grade. In the case of the indirect

effects, a similar increase in teachers’ expectancy caused an improvement of final

marks by approximately .25 of a grade.

Due to the marginal importance of student self-expectancy (b = .070; p = .10),

ind16 and ind19 were insignificant. The greatest indirect influence of teachers’

expectancy was presented by ind15. An improvement of student self-esteem

(b = .749; p\ .01), as a result of the earlier increase in teachers’ expectancy by

unit, increased final marks by .214 of a grade, and in ind21, a 33% increase in

Table 4 Size of indirect, direct and total effects of teachers’ expectancy on four consequent variables

Consequent variables

Results of the

mathematics section

of the matriculation

test

Results of the

literacy section of

the matriculation

test

The final marks in

the 12th-grade

mathematics class

The final marks

in the 12th-grade

literacy class

Partially

standardized

indirect

effect

.339 - .247 .289 - .337

Partially

standardized

direct effect

.439 .094 .513 .233

Partially

standardized

total effect

.778 - .153 .802 - .104

Completely

standardized

indirect

effect

.243 - .180 .210 - .236

Completely

standardized

direct effect

.300 .064 .351 .159

Completely

standardized

total effect

.543 - .116 .561 - .077

All values presented in the table refer to the standardised regression coefficient
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learning time of mathematics (b = .331; p\ .01), caused by an analogical

improvement of teachers’ expectancy, led to an increase in final marks by .043 of

a grade.

Paths ind18 and ind20, containing student self-expectancy, were negative—

improvement of teachers’ expectancy by unit lowered final marks by .002 and .009

points, respectively, due to a negative relation between student self-expectancy and

learning time (b = - .240; p\ .01). High student self-expectancy inclined students

to invest less time in learning mathematics, which in turn led to obtaining lower

marks in this subject.

3.5 Direct and indirect teacher expectancy effects on final marks in literacy

Table 3 summarises the results of the quantification of paths presented in model 4.

The direct effect was weaker (b = .186; p\ .01), and its direction opposite

compared to the total indirect teacher expectancy effects (effect = - .292;

p\ .01). With respect to the former, it can be assumed that among students

characterised by a similar (average) level of self-esteem, self-expectancy, and

literacy learning time, an improvement of teachers’ expectancy by unit resulted in

an increase in final marks in literacy by .186 of a grade. In the case of the latter, an

analogical increase in teachers’ expectancy unexpectedly lowered final marks by

.292 of a grade, as a result of the effect of teachers’ expectancy on the indicated

mediators, which in turn affected the final marks.

The strongest mediator of the teachers’ expectancy effect was student self-

esteem. In ind22, students given teachers’ expectancy higher by one unit were

characterised by a more positive self-esteem (b = .749; p\ .01), which in turn

lowered final marks by .316 of a grade. The negative influence of student self-

esteem on the marks was mediated by literacy learning time (ind24)—improvement

of student self-esteem, caused by the earlier increase in teachers’ expectancy, was a

source of a 17% decrease in learning time (b = .174; p\ .01), which in turn

lowered final marks by .06 of a grade.

Positive indirect effects occurred in the case of paths containing student self-

expectancy. In ind26 (effect = .052; p\ .01), its improvement (b = .281; p\ .01),

caused by an increase in teachers’ expectancy by unit, in turn led to an increase in

final marks by .281 of a grade. Finally, in ind23, a similar increase in teachers’

expectancy led to the improvement of final marks by .014 of a grade, as a result of

the earlier increase through casual sequence in student self-esteem and their self-

expectancy (b = .749 and.104; both p\ .01).

3.6 Direct and indirect effect size

In order to compare the effect size of teachers’ expectancy, the partially and

completely standardised teacher expectancy effects on each consequent variable

(Hayes 2013) were calculated. The obtained results are presented in Table 4.
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The greatest mediated effect size of teachers’ expectancy occurred in reference to

test results in mathematics and final marks in literacy (negative), and then final

marks in mathematics and test results in literacy (negative). Taking into

consideration the values of partially/completely standardised indirect effects

yielded for test results in mathematics, it can be concluded that an increase in

teachers’ expectancy by one point on a scale/1 SD, resulted in an improvement of

test results in mathematics by .339 SD/.232 SD as a result of teacher expectancy

effects on student self-esteem, their self-expectancy and mathematics learning time

in the causal chain, which in turn affected test results. In contrast, in the case of final

marks in literacy, an increase in teachers’ expectancy by one point on a scale/1 SD

improved marks by .337 SD/.231 SD as a result of the earlier changes of mediators,

which negatively affected the students’ grades. The effect size of other consequent

variables should be interpreted analogously.

The greatest direct teacher expectancy effects were discovered in the case of final

marks and test results in mathematics, and then final marks and test results in

literacy. Regardless of an indirect mechanism, an increase in teachers’ expectancy

by unit/1 SD was the cause of an improvement of consequent variables by .513 SD/

.351 SD, .439 SD/.300 SD, .233 SD/.159 SD, and .094 SD/.064 SD, respectively.

Finally, taking into consideration the total impact of teachers’ expectancy, the

greatest effect size was discovered for final marks and test results in mathematics,

and then test results and final marks in literacy (both negative). With respect to final

marks in mathematics, an improvement of teachers’ expectancy by unit/1 SD caused

an increase in the indicated variable by .802 SD/.449 SD among students

characterised by more positive self-esteem, more negative self-expectancy, and a

higher mathematics learning time. The total effect size for the remaining variables

should be interpreted analogically, bearing in mind the indirect paths signs.

4 Discussion of results

The aim of this study was to test four mediation models involving the association of

teachers’ expectancy with students’ mathematics and literacy outcomes through: (1)

student self-esteem; (2) their self-expectancy; and (3) time spent learning

mathematics and literacy.

First, the findings revealed that the direct teacher expectancy effects were

significant and positive for all controlled students’ outcomes, i.e.: mathematics and

literacy test results as well as marks in mathematics and literacy. Second, the total

indirect teacher expectancy effects were significant, but their signs varied in specific

curriculum areas. Third, the importance of mediators, i.e., the order of meditators’

significance in the frame of tested models, depended on specific curriculum areas.
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4.1 Direct and indirect teacher expectancy effects on students’ mathematics
and literacy outcomes

In this study, the direct teacher expectancy effects were stronger than the total

indirect effects in the case of mathematics outcomes—both test results and the

students’ marks. In contrast, for test results and students’ marks in literacy, the total

indirect effects were stronger than the direct teacher expectancy effects.

The patterns observed could be explained as follows. Effective learning of

abstract, often complicated language used in mathematics, e.g., matrix algebra,

probability theory, differential calculus, etc., covered in the last grade of secondary

school in Poland, may require more support from a teacher than practising native

language during literacy classes. Hattie (2008) emphasises that practising compli-

cated skills independently does not make the practitioner a master automatically,

and therefore, not necessarily translates into positive learning effects. Deep,

deliberative student activity is necessary to be? organised by teachers and parents.

According to van Gogh et al. (2005) such type of activity, characterised by an

appropriate level of difficulty, motivates students to make an effort by being

challenging. On the other hand, it allows them to train acquired skills systemat-

ically, creating space to commit and correct their mistakes, and receive constructive

feedback. This type of activity engages the learner’s attention for longer, which

allows the learner to process the contents taught during classes on multiple levels,

and as a result, understand and memorise it better.

Assuming this is true, teachers during mathematics classes may transmit their

expectancy to students directly by learning and emotional support factors to a

greater extent than during literacy classes (Babad 2009; Good and Brophy 2008;

Rosenthal 1989). Stronger direct teacher expectancy effects for mathematics

outcomes compared to indirect effects were also reported by others (c.f. Jussim

1989; Jussim and Eccles 1992; Gill and Reynolds 1999).

Similarly, in the case of the impact of teachers’ expectancy on test results versus

marks, obtained findings are consistent with the results of other studies (c.f. Jussim

et al. 1996; Madon et al. 1997; Smith et al. 1999). Stronger effects have been

recorded in the case of students’ marks that are more susceptible to the influence of

the teachers’ subjective preferences than the results of standardised tests. On the

other hand, considering that in terms of students’ literacy outcomes, the indirect

teacher expectancy effects are stronger than direct ones, it is hard to explain the

obtained results in a rational way by reference to the other authors’ results. For

instance, in studies conducted by Gill and Reynolds (1999) as well as Kuklinski and

Weinstein (2001), direct relations between teachers’ expectancy and students’

reading outcomes were distinctively stronger, and often significant, when compared

to relations mediated by ‘‘child perceptions of teacher expectations’’ and ‘‘children’s

self-expectations in reading,’’ respectively, that were often insignificant.

Perhaps the obtained results are specific to the Polish sample covering final-grade

high school students, i.e., subjects aged 18 years old, just before important exams

for their educational and professional career. The results presented by Gill and

Reynolds (1999) and Kuklinski and Weinstein (2001) concerned elementary school

students, who perhaps have less crystallised self-esteem, self-expectancy, or other
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motivational variables important for the mediation of teachers’ expectancy (Dweck

2002; Eccles and Wigfield 1985; Schunk and Zimmerman 2009; Wigfield and

Eccles 2000).

Moreover, it cannot be ruled out that these results are an artefact resulting from

the method used in this study or various uncontrollable confounding variables

significant for learning outcomes, especially for literacy outcomes, and at the same

time, interacting with mediators, i.e., student self-esteem, their self-expectancy, or

time spent learning specific curriculum areas. One such uncontrollable moderator

could be ‘‘achievement values’’, which includes: attainment value or importance,

intrinsic value, and utility value or usefulness of the task (Wigfield and Eccles

2000), reversing the direction of relationship between students’ self-esteem and

literacy outcomes.

As Wigfield and Eccles (2000) claim, ‘‘utility value or usefulness of the test

refers to how a task fits into an individual’s future plans, for instance, taking a

mathematics class to fulfil the requirement for a science degree. Cost refers to how

the decision to engage in one activity (e.g., doing schoolwork) limits access to other

activities (e.g., calling friends), assessments of how much effort will be taken to

accomplish the activity, and its emotional cost’’ (p. 74).

Taking into account the gross enrolment ratio in Poland (World Bank data 2017;

Ministry of Science and Higher Education in Poland 2013) and a significantly

higher number of unemployed graduates of humanities/social sciences than those of

science/technology (Turek 2011), the value attributed to literacy learning could be

lower than the one attributed to mathematics learning, which is perceived as a

means to undertake prestigious engineering studies, and then to find a well-paid,

prospective job. In turn, differences in the intrinsic value of literacy versus

mathematics in interaction with the self-esteem variable could enhance a positive

versus negative reaction between teachers’ expectancy and students’ outcomes in

mathematics and literacy, respectively. However, this interpretation is speculative

because the impact of outcome values on the relations between student self-esteem/

student self-expectancy and outcomes in mathematics and literacy were not assessed

in this study.

However, in defence of the obtained results, it may be useful to point out the

rationales that the influence of teachers’ expectancy on students’ literacy outcomes

could be pursued by indirect paths to a greater extent than by the direct ones. For

example, Kuklinski and Weinstein (2001) revealed that the indirect influence of

teacher expectations on children’s reading outcomes through their self-expectancy

in reading was particularly salient in classes with a high PDT (perceived differential

treatment) index and among older students. Furthermore, the increase in magnitude

of the indirect effect was accompanied by a significant decrease in the direct effect.

Assuming a linear change in proportion of the direct to indirect effect, in the last

grades of high school, it can be predicted that indirect relations between teacher

expectations and students’ literacy outcomes will be stronger than direct ones.
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4.2 The size of the total teacher expectancy effects on students’
mathematics and literacy outcomes

Analyses revealed that the total teacher expectancy effects were the strongest for

marks, and then for test results in mathematics, test results, and marks in literacy.

Results similar to these regarding student mathematics outcomes were obtained by

Jussim (1989) and Jussim and Eccles (1992), Madon et al. (1997) and Smith et al.

(1999).

The above authors revealed that the strength of the paths connecting teachers’

perception of student performance, effort or talent, and students’ mathematics

outcomes ranged from b = .10 (Smith et al. 1999), through b = .19/.20 (Jussim

1989; Jussim and Eccles 1992, respectively), to b = .49 (Smith et al. 1999) for

marks, and ranged from b = .09 (Smith et al. 1999), through b = .16/.17 (Smith

et al. 1999; Jussim 1989, respectively), to b = .21 (Jussim and Eccles 1992) for test

results. Moreover, in the cited studies, the power of the tested relations decreased

with students who moved from lower to upper classes, and was, on average, higher

for marks more susceptible to teachers’ perceptual bias than standardised tests

(Smith et al. 1999).

Similarly, other authors using different samples than Jussim et al. reported either

weaker relations between teachers’ expectations and students’ mathematics

outcomes, e.g., b = .14 (Speybroeck et al. 2012) and b = .20 (Hinnant et al.

2009) or comparable with and even higher than values quantified in meta-analyses

(Hattie 2008; Rosenthal 1997), e.g., b = .40 (Gill and Reynolds 1999).

Due to the salient and negative relations between student self-esteem and

consequent variables, the total teacher expectancy effects on the test results and

students’ marks in literacy were negative. Reported results may be surprising and

difficult to explain in the light of influential theories (Dweck and Master 2009;

Wigfield and Eccles 2000; Urhahne and Zhu 2016), results of studies (e.g.,

Stevenson and Newman 1986; Meece et al. 1990), and meta-analyses (Hattie 2008).

Other authors who analysed analogous relations usually reported positive effects,

e.g., Kuklinski and Weinstein (2001) b = .35 and .22, respectively, for primary

grades 3 and 5 with a higher PDT index, and Garrett et al. (2015) g2 = .11, for

elementary school students.

To summarise, the discovered magnitudes of the total teacher expectancy effects

on test results and marks in mathematics were medium (b = .532 and .549,

respectively) and within the limits reported by other authors. On the other hand,

assuming that the results obtained for the test results and marks in literacy are not

accidental, their magnitudes were small (b = - .116 and - .077, respectively) and

deviated less than those presented in other studies.

4.3 The order of mediators’ importance in relations between teachers’
expectancy and students’ outcomes in mathematics and literacy

Teachers’ expectancy was most intensively mediated by student self-esteem, and

then—depending on the outcome area—time spent learning and student self-

expectancy (mathematics), or self-expectancy and time spent learning (literacy).
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The role of self-esteem and self-expectancy was equivocal—for outcomes in

mathematics, self-esteem was a positive and self-expectancy was a negative

mediator, whereas for literacy, self-expectancy was a positive and self-esteem was a

negative mediator. In contrast, the effect of time was always positive—its increase

was associated with improvement in outcomes in mathematics and literacy.

The obtained results seem to be consistent with the findings of Bandura (1997),

who made a distinction between an individual’s beliefs that he/she can accomplish a

task, i.e., self-esteem in various domains of school activity, and the belief that a

given action will lead to a given outcome, i.e., self-expectancy on various domains

of school activity, and highlighted that the first factor is more predictive of

performance than the second factor.

Self-esteem seems to be a more tangible factor, referring to the students’ current

experiences, e.g., beliefs such as ‘‘I know I’m a great interpreter of Franz Kafka’s

prose’’ or ‘‘I can solve trigonometric functions because on the last test I got an A

grade.’’ In contrast, self-expectancy may concern a more or less vague future, e.g.,

beliefs such as ‘‘I can handle my dream university programme in geodesy/

archaeology, and even advanced classes, which I might only have a modest

understanding of’’.

Furthermore, according to Deci and Ryan’s (1985) and Ryan’s (1992) self-

determination theory, the need for competence motivates people to seek out the

optimal stimulation and/or challenging activities. In this light mathematics and

literacy learning could provide various types of stimulation. Therefore, it is

impossible to exclude different strengths and directions of relations between

mathematics and literacy outcomes and self-esteem versus self-expectancy for test

results and the students’ marks.

Assessing students in mathematics or literacy is a fixed point of school reality,

both on an elementary and secondary level (Good and Brophy 2008; Babad 2009).

Instead, the result of the matriculation test, as opposed to partial school grades

received on a daily basis, is more consequential for the further educational career of

students, i.e., the possibility to choose a more or less prestigious field of study.

Hence, the impact of student self-esteem/self-expectancy on the results of the

mathematics and literacy matriculation test should be stronger than on final marks in

the same curriculum sections. The same arguments explain the observed differences

in the strength of relations between student self-esteem/self-expectancy and time

spent learning for models of marks and test results in mathematics and literacy.

Finally, the interpretation of the role of time spent learning mathematics and

literacy is not as difficult as in the case of the mediators discussed above. Regardless

of the tested model, learning time had a positive impact on students’ outcomes,

wherein the recorded average effect size (b = .109) was lower than those reported

in the meta-analyses (d = .38; c.f. Hattie 2008).

4.4 Magnitude and direction of student self-expectancy and teacher
expectancy effects on students’ mathematics and literacy outcomes

The teacher expectancy effects were stronger than student self-expectancy for the

test results and marks in mathematics (ratio = 23.017 and 6.814, respectively), the
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same in relation to marks in literacy (ratio = 1.010), and weaker in relation to test

results in literacy (ratio = .324). The positive direction of the direct effect of both

variables occurred in the case of outcomes in literacy. Considering outcomes in

mathematics, teacher expectancy effects were positive and student self-expectancy

insignificant.

In terms of the quantified ratio for mathematics, the obtained results are

comparable to the findings of other studies. The teacher expectancy effects and

student self-expectancy for mathematics outcomes reported by Gill and Reynolds

(1999) were bs = .40 and .12, respectively, hence, ratio = 3.333. On the other

hand, an average beta calculated based on data gathered by Entwisle et al. (1988, see

Table 2, p. 182) regarding the relation between student self-expectancy and their

mathematics outcomes, was - .024. Compared to the average magnitude of teacher

expectancy effect of .20 computed in meta-analyses (Jussim and Harber 2005), the

Entwisle’s result provides the ratio = 8.33.

In contrast, the ratio of magnitudes of the direct teacher expectancy effects and

student self-expectancy for their literacy outcomes obtained in this investigation

may be surprising, considering the Gill and Reynolds (1999) as well as Kuklinski

and Weinstein (2001) studies. The result of the first ratio was 3.23, and results of the

second ratio were 2.91 and 2.11, respectively, for grades 3 and 5 with high PDT

indexes. The unexpected low value of the ratio can be explained by the specificity of

the Polish sample, which included first-year students reporting their educational

experiences from the last grade at high school rather than elementary school

students as in the aforementioned studies.

As acknowledged in Sect. 4.1, the differences in ratios for the indicated

curriculum areas can be explained by a variation in the level of expectancy-tinged

emotional and substantive support given by teachers to students, which is required

for effective learning of more or less abstract and complicated contents of

mathematics and native language, respectively (Babad 2009; Good and Brophy

2008; Hattie 2008), taught in the last grade of high school in Poland. Assuming this

is true, the direct teacher expectancy effects for students’ mathematics outcomes

should be more salient than the effects of student self-expectancy, while for literacy

outcomes these differences should tend to disappear.

On the other hand, it cannot be ruled out that the surprisingly low ratios for

students’ literacy outcomes were accidental or resulted from interaction between

student self-expectancy and the preceding variable, i.e., student self-esteem, or other

potential moderators such as value placed on literacy skills by women versus men

who are more willing to study technology/science versus humanities/social sciences

(Wigfield and Eccles 2000).

5 Limitations, conclusions, and recommendations

The quantified models 1–4 fit the data and explained 11–38% of variances in

students’ outcomes. This does not mean, however, that the considered paths were

necessarily causal, as assumed. The variables in the study were not manipulated but

quantified in a retrospective, questionnaire-based assessment. This limitation is
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mentioned by other authors (e.g., Bizer et al. 2012; Krieger and Sarge 2013;

Speybroeck et al. 2012), who quantify mediation models in accordance with the

approach proposed by Hayes (2013).

The second limitation of the study was that time spent learning mathematics and

literacy was declared by students a few months after passing the matriculation test

and not measured by them on a daily basis over a period of 8 months during the

final grade in high school. However, even in such methodologically inflated

conditions, students could purposefully over- or understate a learning time estimate,

e.g., to increase self-esteem (presenting oneself in a positive light versus

handicapping strategy, cf. Rhodewalt 2008; Trzesniewski et al. 2010). In addition,

the study did not control a number of confounding variables that could determine

the direction and/or size of the direct and indirect teacher expectancy effects, e.g.,

by random assignment of people to experimental conditions. The problem of

omitted variables is typical of correlational studies (cf. Madon et al. 1997; Smith

et al. 1999).

Undoubtedly, longitudinal studies, in which selected antecedent variables are

additionally manipulated, are a source of high quality data, based on which the

causal models of phenomena can be tested more accurately than in questionnaire-

based studies (de Boer et al. 2010; Smith et al. 1999). However, in relation to some

variables, e.g., student self-esteem and self-expectancy, intentionally decreasing or

increasing their level, especially in the final grade of high school just before one of

the most important exams in their life, would be ethically reprehensible. Therefore,

in the conducted study the values of variables were quantified a few months after the

exams.

Third, as Wigfield and Eccles (2000) claimed, the variable measuring method

adopted in a particular study may return different estimates. The authors argue ‘‘the

definition of these constructs (i.e., ability and student expectancy beliefs) varies

across theoretical perspectives. Measures of these beliefs also vary across theory,

especially with respect to their specificity and exactly what aspects of ability are

asked about’’ (p. 72). The same argument also applies to other variables included in

the study, i.e., student self-esteem, their self-expectancy, etc. It cannot be ruled out

that operationalisations adopted here could be related to a different aspect of

variables compared to aspects quantified by other authors. Hence, the results

reported by them could differ significantly (e.g., Jussim and Eccles 1992; Gill and

Reynolds 1999; Madon et al. 1997; Smith et al. 1999; Speybroeck et al. 2012).

The fourth limitation concerns the reliability of measuring the student self-

expectancy variable. It is worth recalling the objections concerning the level of

consistency of the scale used to estimate it. Therefore, the results obtained for

indirect paths containing the indicated factor should be interpreted with caution.

Finally, the obtained results showed that an analysis of teacher expectancy

effects, which confines itself to the evaluation of direct teacher expectancy effects

on students’ outcomes, might distort an image of this phenomenon. A positive direct

teacher expectancy effects does not guarantee that the effects mediated by students’

individual differences will also be positive. In other words, an increase in teachers’

expectancy may lead to the improvement of educational outcomes, and, at the same
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time, by affecting selected qualities of students, e.g., their self-esteem and/or self-

expectancy, it may paradoxically result in their decrease.

The revealed expectancy effects have practical implications. It is worth recalling

that in the analysed sample, the average gap in the results of the mathematics and

literacy matriculation test of the extremely high versus extremely low expectancy-

students was approximately 2.33 and - .46 SD, respectively, which corresponded to

approximately 44 points increase and 7 points decrease of the test, while the grade

threshold in Poland for both subjects is 30 points. On the other hand, for final marks

in mathematics and literacy, the average gap between the mentioned groups of

students was approximately 2.40 and - .30 SD, respectively, which corresponded to

approximately a 2.5 grade increase and a .3 grade decrease, while the Polish scale of

marks for both subjects has 6 grades. Therefore, it is clear that the impact of

teachers’ expectancy was especially strong for mathematics outcomes, inconsistent

(i.e., positive vs negative for direct and indirect effects, respectively), and could be

decisive for students’ educational career, i.e. their chances of passing the

abovementioned exams as well as graduating with satisfactory grades in mathe-

matics and literacy, and consequently, their opportunity to choose among less or

more prestigious fields of study.
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