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This study investigated the connection between educational expectations and skills in spelling,
reading fluency and mathematics among Finnish 9™ Graders. Connection between comorbidity of
reading disability and mathematical disability with educational expectations was also examined.
These connections were explored among boys and girls and the effects of parental education were
assessed, as well. Cross tabulations and analyses of variance were used as tools for analyses.

Spelling, reading fluency and mathematics were connected to educational expectations, with
higher skills leading to higher expectations. The largest difference between the educational
expectation groups was in mathematics. Adolescents with reading disability (RD), mathematical
disability (MD), or both set their educational expectations lower than peers with good skills.

Mathematics functioned as compensating factor against the effects of RD of educational
expectations, but only in boys. As unresolved expectations were fairly common, the need of more
information about educational and occupational options for adolescents was suggested. Attitudes of
girls towards mathematics should also be targeted and encouraged.

Parental education was found to influence adolescents’ secondary education choice. In addition,
when parents had high education, the spelling skills of the adolescent contributed to their
educational expectations, whereas in other parental education groups, spelling skills did not
contribute to educational expectations. Highly educated parents may have more information
considering different education options and that is why they could be more skillful in advising their
children in educational choices. This contributes to the suggestion of more information for both
adolescents and their parents. Further research about the effects of comorbidity on educational

expectations is suggested.
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INTRODUCTION

Educational expectations and aspirations have been found to be one factor affecting the educational
choices and attainment of adolescents in Finland and other countries (Schoon & Parsons, 2002;
Savolainen, 2001, p. 164; Rothon, Arephin, Klineberg. Cattell. & Stansfeld, 2011). These
expectations and aspirations have also found to be connected to school achievement (Marjoribanks,
2003; Mau, & Bikos, 2000; Savolainen, 2001, p. 164). However, often general achievement
measures, which include many school skills, are explored and this leads to a dearth of research
about how specific skills, as literacy skills and mathematical skills, affect educational expectations.
Information about the effects of specific skills on educational expectations is needed to detect the
critical skills influencing educational choices adolescents make. Students with specific learning
disabilities (LD) are an extreme example of what impairment in a specific skill may cause, such as
lower educational expectations (Rojewski, 1996a; Rojewski, 1999; Savolainen, 2001), and lower
educational attainment (Ahvenainen, & Holopainen, 2005, p. 73; Linnakyld, Malin, Blomquist, &
Sulkunen, 2000; Murray, Goldstein, Nourse, & Edgar, 2000).

Educational expectations among students with LD have been found to be different than among
their peers without disabilities (Hiebert, Wong, & Hunter, 1982; Rojewski, 1999; Savolainen,
2001). The lower level of education and the preference for vocational options among individuals
with LD have been found in Finland and other countries (Ahvenainen, & Holopainen, 2005, p.73;
Murray et al., 2000). Different kinds of educational preferences are not negative per se but
Rojewski (1996) and Elster (1983) have suggested the tendency of individuals with LD to lower
their occupational expectations too broadly and limit educational options which would be possible
for them to reach. It is important to explore which are the crucial skills connected to educational
expectations as high education can, nevertheless, bring benefits, such as higher occupational status
and income, for all adolescents (Suomen virallinen tilasto (SVT), 2011), and even for individuals
with LD (Greenbaum, & Graham, 1996; Madaus, Foley, McGuire, & Ruban, 2001).

Reading fluency, spelling and mathematics are important skills; literacy skills forming a basis for
all the learning (Linnakyld, et al., 2000) and mathematics as possible critical ability affecting
educational choices (Astin, 1968; Shapka, Domene, & Keating, 2007). Furthermore, reading
disabilities (RD) are often comorbid with problems in mathematics or mathematical disabilities
(MD) (Dirks, Spyer, van Lieshout, & de Sonneville, 2008), which may broaden problems in school
achievement and educational attainment. Gender and parental education have also been shown to be

important factors influencing educational expectations of Finnish adolescents (Savolainen, 2001).
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In this study, | will explore the effects of literacy skills, spelling and reading fluency, and
mathematical skills on educational expectations among Finnish adolescents. | will also explore the
effect of having comorbid RD and MD on educational expectations and if the connection of specific
skills and educational expectations is different among boys and girls or among different parental

education groups in Finland.

Educational expectations and aspirations

In the literature educational expectations and aspirations are often not well defined (Rojewski,
2005, p.132). Johnson (1995) has emphasized the importance of a clear definition, as it would
make the research more accurate and valid. Rojewski (2005) described educational aspirations as a
part of occupational aspirations, which he defined as “expressed career-related goals or choices” (p.
132). Educational and occupational aspirations have also found to be related (Lent, & Brown, 1996;
Mau, & Bikos, 2000; Rojewski, 2005, p. 137). According Rojewski (2005, p.132) aspirations are
not always coherent and they may include different amount of commitment. Still, educational and
occupational aspirations have found to be good predictors of both educational and occupational
choices and attainment (Marjoribanks, 2003; Rojewski, 2005, p.132; Schoon & Parsons, 2002).
Aspirations have been found to stabilize quite early, by the age of 14 (Furlong & Biggart, 1999;
Rojewski, & Kim, 2003), and the coherence of aspirations improves their prediction validity
(Rojewski, 2005, p.132).

Distinction between idealistic aspirations and realistic expectations has been seen as important
(Rojewski, 2005, p.134). Occupational and educational aspirations are idealistic goals without any
limiting factors, whereas occupational or educational expectations are realistic goals in which
personal and contextual barriers are taken into account (Davey & Stoppard, 1993; McNulty &
Borgen, 1988; Rojewski, 2005, p.134). In other words, expectations are seen as possible to reach
while aspirations are sometimes considered unattainable dreams. Students often give higher
aspirations than expectations and it has been suggested that occupational expectations may be better
predictors of occupational choices and attainment than occupational aspirations, as they are seen
realistic, possible options for future (Armstrong & Crombie, 2000; Heckhausen & Tomasik, 2002;
Hellenga, Aber, & Rhodes, 2002). However, many studies have not made the distinction between

aspirations and expectations, but the concepts have been used interchangeably.
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Many theories of occupational choice have been represented. In several of them, educational
expectations or aspirations have been seen as important mediums in reaching occupational
positions. Some traditional psychological theories have emphasized individual factors and choice as
the most important elements in occupational choice (Godfredson, 1981; Super, 1990), whereas
traditional sociologically oriented theories see educational choice to be affected more by contextual
factors (Blau, and Duncan, 1967, in Rojewski, 2005, p. 138). For Godfredson (1981) occupational
aspirations primarily represent a way to find a place in social order, individuals eliminating options
which do not support their occupational self-concept. By contrast, in sociological theories, such as
Blau, and Duncan’s (1967) status attainment theory, aspirations are seen as reflections of external
barriers which regulate the occupational choice (in Rojewski, 2005, p.138).

In more current theories, both personal and environmental aspects are seen to be in interplay and
together result in occupational choice. In Social Cognitive Career Theory (SCCT) of Lent, and
Brown (1996), occupational choice is seen as a result of interaction between personal and
contextual factors. Most important aspects in the theory are self-efficacy beliefs and socialization
patterns and aspirations are seen as a reflection of these. In addition, self-efficacy beliefs and
socialization patterns are in interaction with each other (Rojewski, 2005, p. 140). Eccles (1994) has
also proposed a theory of educational and occupational choice. Her theory emphasizes the
importance of subjective task value and individual’s success expectations. In her theory, aspirations
are seen as one reflection of subjective task value, which means how useful an individual sees the
options for themselves to be in the future (Eccles, 1994). Subjective task value also explains gender
variation in educational expectations, as boys and girls appreciate different kind of employment
options and consider different subjects useful for their futures.

In my study | chose to use the concept of educational expectations to describe the realistic
educational goals students have; in other words, what kind of education students plan to reach. Still,
I also do an overview of research on educational aspirations, as it is concept broadly used, and yet
strongly connected to educational expectations. There are sociodemographic factors which affect
educational expectations and aspirations, and therefore | will next overview research about the

connection of educational expectations with gender and parental education.



Educational expectations and gender

Gender has been proposed to be an important factor affecting formation of educational aspirations
in theories (Eccles, 1994; Godfredson, 1981; Lent, & Brown, 1996), and on empirical studies (Fan,
2011; Rojewski, & Kim, 2003; Tynkkynen, et al., 2012). Recent studies show that girls set their
educational expectations and aspirations higher than boys (Mau & Bikos, 2000; Mello, 2008;
Savolainen, 2001, p. 98). However, there is a dearth of research about the connection of gender and
educational expectations among students with poor skills. There is some evidence that girls with LD
may have lower occupational expectations than girls and boys without LD or boys with LD
(Rojewski, Lee, Gregg, & Gemici, 2012; Rojewski, 1996). Still, studies on the effect of gender and
LD interaction, on educational expectations, have not been conducted. Elster (1983) and Rojewski
(1996) suggested that girls with LD might be especially prone to broad elimination of educational

options, and so to low educational and occupational expectations.

Educational expectations and parental education

Parental education has also been seen as very relevant factor affecting adolescents’ educational
choices in some theories (Blau, and Duncan, 1967 in Rojewski, 2005, p. 138). The connection
between parental socioeconomic status and educational and occupational aspirations of adolescent
have been found in Finland (Rimkute, Hirvonen, Tolvanen, Aunola, & Nurmi, 2011), and other
countries (Marjoribanks, 2002; Rojewski, & Kim, 2003; Schoon and Parsons, 2002). In Finnish
study parental education predicted adolescents’ educational expectations on 7" and 9™ Grade
(Rimkute, et al., 2011). Parental education has also found to become even more important factor
affecting adolescents’ educational expectations as educational choice come closer (Rimkute, et al.,
2011). The education of parents has been used as indicator of socioeconomic status in Finland
(Ahola, & Nurmi, 1998; Rimkute, et al., 2011) as the state-provided and tuition-free educational
system makes the education accessible for everyone and the attainment of education is not so
dependent on wealth of the family. Savolainen (2001, p.97) showed in his study that, in Finland,
parental education is even better predictor of adolescents’ future education than parental

occupational status. Moreover, in Finland, high parental education has been found to be connected
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to high educational attainment for adolescents (Kivinen, Hedman, & Kaipainen, 2007, Myrskyla,
2011, p. 17; Savolainen, 2001, p. 107).

School achievement, learning disabilities (LD) and educational expectations

School achievement has been found to be positively correlated to educational expectations and
educational aspirations in Finland and other countries (Marjoribanks, 2003; Savolainen, 2001, p.
164; Tynkkynen, et al., 2012). Specific, extreme examples of the effect of poor skills on educational
expectations are different kind of educational expectations of adolescents with LD (Rojewski,
1996a; Rojewski, 1999; Savolainen, 2001). The educational expectations and aspirations of
adolescents and young adults with LD are shown to be lower and there is more uncertainty about
study plans among individuals with LD compared to nondisabled peers (Hiebert, et al., 1982;
Rojewski, 1999; Savolainen, 2001). Also, in Finland, students with lower school success have been
found to have more irrationality in educational expectations, and the more a student received special

education the lower educational expectations they had (Savolainen, 2001, p. 98).

School achievement has been studied often with one broad measure including skills in all the
school subjects and different skills have not been observed separately. However, it is important to
know effects of different skills as this way we can find the crucial skills affecting future educational
choices. Next, I will present research about the connection of literacy skills, mathematical skills,

and comorbidity of RD and MD, with educational expectations and aspirations.

Literacy skills and educational expectations

The level of education and literacy skills are positively correlated in Finland (Linnakyld et al.
2000). This connection may be at least partly mediated by lower educational expectations among
individuals with lower literacy skills. Still, the research about the connection between literacy skills
and educational expectations is scarce. Here, | will first represent background information

concerning literacy skills in Finland, special features of Finnish, and RD in Finland. After that, I



will describe the connection of educational expectations and literacy skills and lastly concentrate on
the gender and parental education effects on literacy skills.

International Adult Literacy Survey found one third of Finnish adults to have deficits in literacy
skills that may lead to difficulties in surviving in knowledge society of today (Linnakyla et al.,
2000). 10-25 % of Finnish adolescents in vocational school and only two to three percent in high
school have been reported to have problems in literacy skills (Ahvenainen, & Holopainen, 2005,
p.73). Lyytinen, Leinonen, Nikula, Aro and Leiwo (1995) reported the estimated prevalence of RD
to be six percent among the Finnish adult population. RD is the most prevalent disorder in the group
of LD, comprising 80 % of LD cases (Lyon, Shaywitz, & Shaywitz, 2003). It is characterized by
difficulties first in acquiring reading, writing and spelling skills and then achieving fluency and
accuracy in these skills (Lyon et al., 2003). In the ICD-10 (World Health Organization, 2010)
diagnoses concerning problems in literacy skills are called specific reading disorder (F81.0) and
specific spelling disorder (F81.1). RD has neurological basis (Lyon, et al., 2003; Taipale, 2009, p.
35) and typical for RD are impairments in working memory (de Jong & van der Leij, 1999),
phonological processing and rapid serial processing assessed with and Rapid Automatized Naming
task (RAN) (Puolakanaho, et al., 2007; Vellutino, Fletcher, Snowling, & Scanlon, 2004; Wolf,
Bowers, & Biddle, 2000). The relatives of individuals with RD have increased risk for having the
same disability (Puolakanaho, et al., 2007; Torppa, Eklund, van Bergen, & Lyytinen, 2011), and the
sample of this study includes individuals with familial risk for RD.

As Finnish is extremely transparent language, meaning that phonemes map clearly onto
graphemes, it is fast language to learn to read for the most of the students (Holopainen, Ahonen, &
Lyytinen, 2001). In orthographically transparent languages, such as Finnish, the main problems of
reading are best seen in reading fluency, as reading accuracy becomes good very fast after learning
to read (de Jong & van der Leij, 1999; Holopainen, et al., 2001; Zoccolotti, De Luca, Di Filippo,
Judica, Martelli, 2009). Because of this, spelling and reading fluency were chosen for more accurate
exploration in this study, whereas reading accuracy was left out from the analyses.

There are two Finnish studies showing links between literacy and educational expectations.
Savolainen, Ahonen, Aro, & Holopainen (2008) showed reading fluency and spelling difficulties to
influence educational expectations for secondary education choice, poor skills leading to lower
educational expectations. Low educational aspirations have also showed to be linked to poor
reading skills among Finnish adolescents (Linnakyld, Malin, & Taube, 2004, p. 165). However, the
research about the connection between literacy skills and educational expectation is scarce in

Finland and there is need for further research.



The links between literacy skills and educational expectations has been suggested to be different
for boys and girls. Savolainen, et al. (2008) found in their study of Finnish adolescents, that
problems in literacy skills affected more the secondary educational choice of boys than girls. The
present study will add to the previous study by examining the effect of gender on the link between
literacy skills and educational expectations. In addition, the present study will examine the effects
of parental education on this link. The effects of parental education on the connection of educational
expectations and literacy skills have not yet been studied in Finland.

Mathematics and educational expectations

Mathematical achievement has been suggested to be critical skill influencing the educational
expectations and aspirations of adolescents (Astin, 1968; Shapka, et al., 2007). However, the
research on the connection of these two is scarce. | will first present some background information
about mathematical skills and MD in Finland. After that, I will represent research about the
connection of educational expectations and mathematical skills and lastly I will review the effects
of gender and parental education on this connection.

International studies exploring the mathematical skills, PISA 2003 and TIMSS 1999, indicate
that, in general, Finnish adolescents are doing well in mathematics (Vélijarvi, et al., 2007, p. 11;
Kupari, & Tornroos, 2004, p. 25). Nevertheless, Ahonen, and Haapasalo (2008, p. 493) found MD
to impair the studying of as many as one fifth of secondary education students. Résdnen, and
Ahonen (2002, p. 192) considered the prevalence of MD to be three to seven percent in Finnish
population, which is close to international estimates for different countries (Gross-Tsur, Manor, &
Shalev, 1996). In ICD-10 (World Health Organization, 2010) diagnosis for mathematical disability
is called specific disorder of arithmetical skills (F81.2). It is characterized by “a specific impairment
in arithmetical skills that is not solely explicable on the basis of general mental retardation or of
inadequate schooling. The deficit concerns mastery of basic computational skills of addition,
subtraction, multiplication, and division rather than of the more abstract mathematical skills”. MD
is characterized by impairment in working memory (Adams, & Hitch, 1997; Gersten, Jordan, &
Flojo, 2005), neurological basis (Taipale, 2009, p. 35) and familial risk (Monuteaux, Faraone,
Herzig, Navsaria, Biederman, 2005; Shalev, et al., 2001).



Shapka, and colleagues (2007) found that students with poor mathematical skills tended to have
lower educational expectations and also stronger decline in expectations after mid high school.
Hammouri (2010) found also a connection between educational aspirations and mathematics skills
for Jordanian adolescents, the higher educational expectation being associated to better
mathematical skills. According to Sciarra (2010) mathematical skills were a good predictor for
stability of educational expectations as well as good predictor for advanced math course
completion. In addition, Ma (2001) found students” educational expectations to be connected to
their advanced mathematics enrollment, and Fan and Karnilowicz (2011) indicated mathematics
achievement to be related to the participants' self-defined achievement goals. It seems that there is
an interaction between educational expectations and mathematical skills, and it can be partly
mediating by more frequent advanced mathematical courses enrollment of students with better
mathematical skills. Nonetheless, research is rare, specifically research on the connection of
educational expectations and mathematical skills, and Finnish replication is lacking.

There is only one study that has investigated the connection of gender and mathematical skills on
educational expectations. Shapka, and colleagues (2007) found in their study that gender did not
influence the connection between mathematical skills and educational expectations. Studies in
Finnish are completely lacking.

I will also examine influence of parental education on the connection of educational expectations

and mathematical skills. Such studies have not yet been conducted in Finland.

Comorbidity and educational expectations

Comorbidity as a concept means that attributes of multiple disabilities are present in the same
individual at the same time. In this study, | refer by comorbidity to co-occurrence of reading and
mathematical disabilities. RD is often comorbid with problems in mathematics (Dirks, et al., 2008;
Vukovic, Lesaux, & Siegel 2010; Simmons, & Singleton, 2008). It has even been suggested that the
most of the RD cases have problems with mathematics (Ackerman, Anhalt, & Dykman, 1986).
Lyytinen et al. (2000, p. 45), found in their sample including individuals with RD, that 14.3 % had
combined condition with MD. Dirks, et al., 2008 found the prevalence of combined RD and MD to
be 7.6 %, and Badian (1999) three percent of population. The prevalence estimates depend on the
way of measurement and cut off criteria used, but despite the variation, it has been shown that when

an individual has comorbid RD and MD, the condition is typically more severe than having just one
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specific learning disability (Ackerman, & Dykman, 1995; Badian, 1999; Dirks et al., 2008; Shafrir,
& Siegel, 1994). In comorbidity of RD and MD the cognitive profile is similar, though more severe,
to specific RD (Badian, 1999; Fletcher, 2005; Shafrir, & Siegel, 1994). In contrast, specific MD
shows quite different cognitive impairments (Badian, 1999; Fletcher, 2005; Shafrir, & Siegel,
1994). In comorbidity of RD and MD, phonological skills, short-term memory and visual reading,
measured with correct recognition of visual form of the words, are impaired (Shafrir, & Siegel,
1994). The studies about the differences in connection of comorbidity and educational expectations

among boys and girls have not been made to the knowledge of the author.

Research questions and hypotheses

Educational expectations have been found to be connected with school achievement among
adolescents. Previous research has found educational expectations of individuals with LD to be
lower and less clear than those of their peers. Even so, school achievement has often been explored
as one single factor and different skills are not separated. This study contributes to the empirical
literature on educational expectations firstly by differentiating between specific skills and exploring
their influence on educational expectations. Secondly, the connection between comorbidity on
educational expectations is assessed. Thirdly, also demographic factors of gender and parental
education are explored as possible factors affecting these connections.

The research questions and the hypotheses of this study are:

1. Do educational expectations vary by gender? Are the level of parental education and their

children’s educational expectations connected?

Girls were expected to have higher educational expectations similarly to past research. According
to previous studies it was expected that a high level of education among mothers and fathers would
be connected to high level of educational expectations among their offspring.

2. Is there a connection between literacy skills (reading fluency, spelling) and educational
expectations? Are literacy skills and educational expectations connected in the same way
among boys and girls? Are literacy skills and educational expectations connected in the

same way among different parental education groups?



Previous Finnish studies indicate both reading fluency and spelling to be correlated to educational
expectations of secondary education choice, and therefore the hypothesis of this study is also that
reading fluency and spelling are connected to educational expectations, lower skills leading to lower
educational expectations. Research about the connection of literacy skills and educational
expectations among boys and girls is scarce and mixed. The previous research suggests that girls
have in general better literacy skills and higher educational expectations. Nevertheless, girls with
LD have found to have lower educational expectations than boys with LD or peers without
disabilities. It is hypothesized that the connection of literacy skills and educational expectations is
different among boys and girls. Girls are expected to have lower expectations when they have poor
literacy skills. Nevertheless, it is not possible to set more accurate hypothesis considering the
connection of educational expectations and literacy skills between genders, due to scarcity of
research. Furthermore, the lack of research makes it impossible to set hypothesis for effects of

parental education on the connection of educational expectations and literacy skills.

3. Is there a connection between mathematical skills and educational expectations? Are
mathematical skills and educational expectations connected in the same way among boys
and girls? Are mathematical skills and educational expectations connected in the same way

among different parental education groups?

Similar to past research, the hypothesis in this study is that mathematical skills and educational
expectations are positively correlated. The only study concentrating on gender variation of the
connection of educational expectations and mathematical skills (Shapka, et al., 2007), to the
knowledge of the author, did not find any difference between genders, so in this study it is expected
not to find any difference between the genders in the connection of educational expectations and
mathematical skills. The shortage of research on effects of parental education on the connection of
educational expectations and mathematical skills restrains from setting hypotheses.

4. Does comorbidity of RD and MD influence educational expectations of adolescents? Does

comorbidity of RD and MD affect the educational expectations of boys and girls in the same

way?

Studies about the connection between comorbidity and educational expectations have not been
conducted in Finland or other countries. However, it has been shown that the comorbidity is more
severe than having just one specific learning disability (Badian, 1999; Fletcher, 2005; Shafrir, &
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Siegel, 1994), and suggested that especially girls with LD are at risk for low educational
expectations (Elster, 1983; Rojewski, 1996a). The lack of research restrains from setting

hypotheses.

METHOD

Participants

All adolescents, n = 201, in this study were participants of the Jyvaskyla Longitudinal Study of
Dyslexia (JLD) (e.g. Lyytinen et al., 2008). Originally participants were divided to two different
groups: with or without familial risk for reading disability (i.e. parental dyslexia). Parents’ reading
disability status was confirmed through extensive individual assessments comprising reading,
spelling, and phonological and orthographic processing. In addition, the parents of the family risk
group reported a history of difficulties in learning to read and close family member(s) with reading
and spelling problems (Leinonen, et al., 2001).

For this study children were further allocated to two groups according to their literacy skills at the
end of the 2nd Grade (1) Children with reading disability (RD, n = 54), and (2) Control group of
children, (C, n = 128). There were no differences between the groups in the parents’ age or
education, the children’s performance 1Q, age or gender distribution. All the children spoke Finnish
as their native language and had no mental, physical, or sensory impairments. An exclusion
criterion of the standard score below 80 in both Performance and Verbal 1Q assessed at the 2nd
Grade (Wechsler Intelligence Scale for Children; WISC-111-R; Wechsler, 1991) was applied to all
participants. Four performance quotient subtests (Picture Completion, Block Design, Object
Assembly, and Coding) and five verbal performance subtests (Similarities, Vocabulary,
Comprehension, Series of numbers, and Arithmetic) were used to estimate the performance and
verbal 1Q measures, respectively. None of the participants were excluded according to the exclusion

criterion. All participants attended regular classroom education.
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Measures

Reading disability. The identification of children with reading disability was based on four tasks in
Grade 8: 1. Oral word list reading, 2. Oral text reading, 3. Oral pseudoword text reading, and 4.
Spelling pseudowords. A two-step procedure was used: First, a cut-off criterion for deficient
performance was defined for each measure using the 10™ percentile in the distribution of the
children without family risk for reading disability. Second, a child was considered to have reading
disability in Grade 8 if she / he 1) scored below the criteria in at least two out of three measures of
reading speed or 2) in at least two out of three measures in reading / spelling accuracy.

Educational expecations, (9" Grade). Participants were given a questionnaire with a question:
What is the highest level of education you are going to attain? Options for answer, given in the
questionnaire were university, polytechnic, upper secondary school, vocational school, basic
education, and unresolved expectations. The options of upper secondary school and basic education
were excluded from the analyses as just few participants chose these options and as it is not likely
that these participants finish education after basic education or upper secondary school as these

educations do not enable good work opportunities nowadays in Finland.

Parental education. Parental education (reported at the entry stage of the project) was classified
using a 7-point scale. This scale was constructed by combining the information that the parents had
given concerning their general education (originally classified using a 3-point scale: e.g. 1 =
previous system comprehensive school education including only primary education grades,..., 3 =
comprehensive school education comprised of primary and lower secondary education grades 1
through 9 plus upper secondary general school) and their upper secondary vocational education and
tertiary education (originally classified using a 5-point scale: e.g., 0 = no vocational education,..., 5
= higher university degree). These two scales were combined into one 7-point scale in the following
way: 1 = comprehensive school education without any vocational education; 2 = comprehensive
school education combined with short-term vocational courses; 3 = comprehensive school
education combined with a vocational school degree; 4 = comprehensive school education
combined with a vocational college degree; 5 = comprehensive school education combined with a
lower university degree (Bachelor’s) or a degree from a polytechnic; 6 = upper secondary general

school diploma combined with a lower university degree (Bachelor’s) or a degree from a
12



polytechnic; 7 = comprehensive school or upper secondary general school diploma combined with a
higher university degree (Master’s or a doctorate-level degree). The parents’ education was attained
by asking parents their educational level. The education of mother and the education of father were
combined into the same variable. This variable was further allocated to three groups to make cross
tabulation reasonable considering the size of the data. Low parental education group consisted of
groups 1, 2 and 3 of earlier classification, middle education group consisted of groups 4 and 5 and

the last, high education group, consisted of groups 6 and 7.

Oral word list reading, (8" Grade). In the standardized reading test of Lukilasse (Hayrinen,
Serenius-Sirve, & Korkman, 1999) the participant had one minute to read aloud as many words,
assembled vertically in columns, as possible from 105 item list. The length of the words increased
gradually starting from 3 letters / word ending up 22 letters / word. The mean length of the words
was 9.57 letters. A trained tester marked the incorrectly read words during the child’s reading aloud.
The correctness of tester markings was checked by another listener in 10% of the sample using the

recordings, and the inter-rater reliability was .99.

Oral text reading (8" Grade). An age appropriate ordinary text for oral text reading (title “Fjelds of
Lapland”) consisted of 16 sentences in three paragraphs and a total of 207 words / 1591 letters
(mean word length = 7.68 letters/word and mean sentence length = 12.94 words). Reading
performance was recorded on a laptop computer. Total time to read the text was measured with a
stop watch. The tapes and sound files were used to check the correctness of children’s reading and
the total time. In 10% of the sample each word was judged by two trained coders as correctly or

incorrectly read, and the inter-rater agreement was .98.

Oral nonword text reading (8" Grade). The task was to read aloud a short text made up of 38
nonwords / 277 letters. The words and structure of the sentences resembled real Finnish in form but
had no meaning. The mean word length was 7.29 letters / word. Similarly to the oral text reading,
the child’s reading performance was recorded and correctness of reading and time spent on reading
were checked. In 10% of the sample each nonword was judged by two coders as correctly or

incorrectly read, and the inter-rater agreement was .95.

Spelling pseudowords (8" Grade).The spelling accuracy was measured with a list of 20
pseudowords consisting of 3-5 syllabic items. Each pseudoword was counted as correct if all the
13



phonemes were correctly written and no missing or extra letters were included. The percentage of
correctly written pseudowords was used as the measure for spelling accuracy. Cronbach’s alpha
reliability coefficient was .70.

Spelling nonwords (8" Grade). The task measuring nonword spelling was to write down nonwords
with a computer program called Scriptlog. Participants heard nonwords through headphones and
wrote them down on the computer. The computer program recorded all the answers. The task
consisted of 12 2-syllabic items. Each nonword was counted as correct if all the phonemes were
correctly written and no missing or extra letters were included. The sum of correct answers was

used as a measure for spelling nonwords.

Spelling words (8™ Grade). In the task measuring word spelling skills the participants heard words
through headphones and they were asked to write them down. The test was a paper and a pencil task
and consisted of 10 4-5 syllabic items. The sum of correct answers was used as the measure for
word spelling. The Crohnbach’s alpha reliability coefficient was .55.

Spelling nonword sentences (8" Grade). The task was to write down 6 nonword sentences, heard
through headphones. The sentences consisted of 3 words and the words and structure of the
sentences resembled real Finnish in form but had no meaning. The task was a paper and pencil task.
Both, the sum of correctly spelled sentences and the sum of correctly spelled words (18 items) were
used as measures of spelling nonword sentences. The Crohnbach’s alpha reliability coefficient

was .53.

Sum factors for literacy skills. Separate sum factors were formed for Spelling and Reading
fluency. Sum factor for Reading fluency consisted of three earlier described tasks (Oral word list
reading, Oral text reading, Oral nonword text reading). The Cronbach’s alpha reliability coefficient
of Reading fluency was .76. Sum factor for Spelling was formed of five spelling tasks described
earlier (Spelling pseudowords, Spelling nonwords, Spelling words, Spelling nonword text). The

Crohnbach’s alpha reliability coefficient of Spelling was .80.

KTLT-A (9" Grade). Mathematical skills were measured with standardized test for mathematical

skills, KTLT-A (Réasdnen, & Leino, 2005). The test includes 40 mathematical tasks of which 15

were basic arithmetic tasks (addition, subtraction, multiplication, division), 3 basic geometry tasks,
14



6 basic algebra tasks (equations, co-ordination tasks), 5 unit transformation, and 11 logical
reasoning tasks. Many of the tasks were connected to every day-life. KTLT-A was conducted in
group conditions among school classes and trained testers gave the instructions. KTLT-A is a paper
and pencil task and time was limited to 40 minutes. The Crohnbach’s alpha reliability coefficient

was .91,

Description of data analysis

Answers for the first research questions of connection of gender and parental education with
educational expectations were assessed using cross tabulations. The general picture of connection of
parental education and educational expectations were attained through cross tabulation.

To explore the second research question about the effects of literacy skills on educational
expectations univariate analyses of variance was used. After, two-way analyses of variance were
conducted to explore if literacy skills and educational expectations are connected in the same way
among boys and girls and among different levels of parental education.

Answer for the third research question, about the effects of mathematical skills on educational
expectations, was also attained using univariate analyses of variance. After, two-way analyses of
variance were conducted to explore if mathematical skills and educational expectations are
connected in the same way among boys and girls and among different levels of parental education.

The last research question considered the effects of comorbidity to educational expectations. A
cross tabulation was formed using 10 % cut off line for RD and MD. Last, the effect of comorbidity
on educational expectations among boys and girls was explored by forming cross tabulations for
both genders. Unfortunately, the size of the data did not allow more accurate exploration or
exploration of the effects of parental education on the connection of comorbidity and educational

expectations.
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RESULTS

Premilinary analysis

First, variables forming sum factors of Reading fluency (Oral word list reading, Oral text reading,
Oral nonword text reading) and Spelling (Spelling pseudowords, Spelling nonwords, Spelling
words, Spelling nonword text) were standardized to z-scores making their average 0 and standard
deviation 1. Variable measuring mathematical skills (KTLT-A) was also standardized to z-scores.
To improve the normality of continuous factors, outliers were brought to tails of the distributions.
Still, two extra outliers in the sum of Reading fluency were excluded from the analyses, as their
values were more than three standard deviations from average (values: 4.46; 3.8). These cases had
different educational expectations: vocational school and missing value. After, the sum factors for
Reading fluency and Spelling were approximately normally distributed. The variable measuring
mathematical skills was normally distributed. See Table 1. for descriptive statistic of continuous

factors used in the analyses.

Table 1. Descriptive Statistic

Continuous Std.
factors N Minimum Maximum  Mean Deviation
Reading fluency 180 -3.02 1.62 .05 8
Spelling 182 -2.94 11 0 7
Mathematics 160 -2.8 1.87 0 1
Education of parents 181 1 7 4.01 1.13

*(Reading Fluency consist of Oral word list reading, Oral text reading, Oral nonword text reading, Spelling
consist of Spelling pseudowords, Spelling nonwords, Spelling words, Spelling nonword text, Mathematics
consist of KTLT-A)

Before the analyses, the participants were first divided into different groups according to their
educational expectations. The groups were divided according to answers to question: What is the
highest level of education you are going to attain? The groups formed were called university group
(n=40), polytechnic group (n=31), vocational school group (n=25) and unresolved expectation

group (n=33). Then one-way analyses of variance were conducted to compare skills among the
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groups. Educational expectation (1 = university, 2 = polytechnic, 3 = vocational school, 4 =

unresolved) was used as between level variable in the analyses. See Table 2.

Table 2. Descriptive statistic for educational expectation groups

Std.
Educational expectations N  Minimum Maximum Mean Deviation
University  Fluency 42 -.68 15 .36 .56
Spelling 42 -1.08 .98 .35 51
Mathematic 42 -.88 1.87 .63 15
Polytechnic Fluency 33 -1.4 1.12 .09 72
Spelling 35 -2.49 1.1 -14 .87
Mathematic 34 -2.25 1.59 .06 .99
Vocational
school Fluency 26 -2.84 1.37 -.18 .84
Spelling 26 -2.03 .88 -.18 .79
Mathematic 27 -2.25 1.18 -.6 .88
Unresolved Fluency 35 -2.03 1.23 .01 .82
Spelling 35 -.98 11 22 45
Mathematic 35 -1.70 1.73 -.07 .85

As the sample of this study included individuals with family risk for reading disability, also the
effects of family risk were assessed. First, a cross tabulation was formed and adjusted standardized
residuals were interpreted significant when x < -2 or x > 2. Familial risk for dyslexia was significant
only among the vocational school group in cross tabulation. There were more individuals with risk
status in the vocational school group than expected according to adjusted standardized residuals in
cross tabulation (2.2). But the result was not significant (X* (3) = 6.02, p =.11). For more accurate
analysis, variance analyses were conducted with 2 between level variables, family risk (1 = risk, 2 =
no risk) and educational expectation (1 = university, 2 = polytechnic, 3 = vocational school, 4 =
unresolved). The analyses were conducted for all the skills separately (reading fluency, spelling,
mathematics) but all the interactions were nonsignificant. Thus, analyses about family risk are not,
further reported.
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Gender, parental education and educational expectations

The first research question considered the connection between gender and educational expectations.
A cross tabulation was formed to observe this connection. Standardized adjusted residuals were
used to indicate a significant difference. In cross tabulation gender was connected to expectations so
that university expectations were more popular among girls than boys (2.6) and polytechnic was
preferred more among boys than girls (2.3) (X (3) = 9.00, p = .03).

To answer the research question about the connection of the education of parents and educational
expectations of adolescents, a cross tabulation was formed. According to the cross tabulation, the
low parental education group reported more than expected vocational school expectations (3.8) as
stated by adjusted standardized residuals, (X*> (6) = 18.65, p = .005). The vocational school

expectations were underrepresented in the high parental education group (-2.9).

Literacy skills and educational expectations

One-way analysis of variance showed that there was a significant difference between educational
expectation groups in reading fluency (F (3, 136) = 3.36, p = .021). Post hoc analysis using the
Bonferroni post hoc criterion for significance indicated that significant difference existed only
between university group (M = -.36, SD = .56) and vocational school group (M = .18 , SD = .84),
university group having higher reading fluency skills.

A significant difference in spelling was also detected between educational expectation groups
with one-way ANOVA (F (3, 138) = 5.46, p =.001). Post hoc analysis using the Bonferroni post
hoc criterion for significance indicated differences between university (M = .35, SD = .51) and
vocational school (M = -.18, SD = .79) groups and university and polytechnic (M = -.14, SD = .87)
groups. University group had higher spelling skills in both comparisons.

Gender, educational expectations and literacy skills
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To investigate the connection between gender, educational expectations and literacy skills, analyses
of variance were conducted with 2 between level variables, gender (1 = boy, 2 = girl) and
educational expectation (1 = university, 2 = polytechnic, 3 = vocational school, 4 = unresolved).
The analyses were made separately for reading fluency and spelling.

Gender (F (1, 136) = .01, p = .946) did not have a significant main effect on reading fluency
skills. In contrast, educational expectations had a significant main effect on reading fluency (F (3,
136) = 3.36, p = .021). A significant interaction of educational expectations and gender was not
found (F (3, 136) =.2.14, p = .1). See Figure 1.

Gender had a significant main effect on spelling skills (F (1, 136) = 4.46, p = .04). In spelling
girls had higher skills. The educational expectations had also a significant main effect on spelling
skills (F (3, 136) = 3.59, p =.02). The interaction of gender and educational expectations was found
as well (F (3, 136) = 2.87, p = .04). The interaction shows that even though boys had poor skills in
spelling they still set their educational expectations high (polytechnic) whereas only girls with good
spelling skills had university or polytechnic expectations. There was also a big difference in
spelling skills between the boys who set university expectations and boys who set polytechnic
expectations, so spelling skills separated university expectations from lower expectations for boys.

See Figures 1 and 2.

Figure 1. The literacy skills in educational expectations groups by gender
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Figure 2. Interaction of gender and educational expectations in spelling skills
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Parental education, educational expectations and literacy skills

Parental education, educational expectations and literacy skills were explored with a two-way
analysis of variance. Education of parents was used as a continuous factor. Analyses of variance
were conducted with two between level variables, education of parents (1 = low, 2 = middle, 3 =
high) and educational expectation (1 = university, 2 = polytechnic, 3 = vocational school, 4 =
unresolved).

The analysis did not indicate significant main effect for educational expectations (F (3, 124) =
2.52, p = .06), nor parental education (F (2, 124) = 1.96, p = .15) in reading fluency skills. Neither
interaction of educational expectations and parental education was found in fluency skills (F (6,124)
=0.66, p = .68).

The analysis did not indicate a significant main effect for parental education in spelling skills (F
(2, 124) = 1.49, p = .23). The significant main effect was found for educational expectations in
spelling skills (F (3, 124) = 6.74, p = .00). There was also a significant interaction of parental
education and educational expectations in spelling skills (F (6, 124) = 2.9, p = .01). The interaction

showed that in the group of high parental education, low spelling skills and low expectations were
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connected whereas in other parental education groups the spelling skills were not linked to the

educational expectation of adolescents. See Figure 3.

Figure 3. The interaction of parental education and educational expectations in spelling skills
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Mathematics and educational expectations

There was also a significant difference between educational expectation groups in mathematical
skills (F (3, 138) = 11.43, p = .00). Post hoc analysis using the Bonferroni post hoc criterion for
significance showed differences between university group and all the other groups. University
group had better mathematical skills than any other group. Unresolved group differed significantly
only from university group. Also polytechnic and vocational school groups differed significantly
from each other and in this comparison polytechnic group outperformed vocational school group in
mathematical skills. See Table 2. for means and standard deviations of the groups.
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Gender, educational expectations and mathematics

To investigate the connection between gender, educational expectations and mathematics, analyses
of variance were conducted with 2 between level variables, gender (1 = boy, 2 = girl) and

educational expectation (1 = university, 2 = polytechnic, 3 = vocational school, 4 = unresolved).

Gender had a significant main effect on mathematical skills (F (1, 138) = 7.65, p = .00), boys
performing better. Educational expectations had also a significant main effect on mathematical
skills (F (3, 138) = 12.03, p = .00). The significant interaction of gender and educational
expectations on mathematical skills was not found (F (3, 138) = 1.47, p = .23). See Figure 4.

Figure 4. Mathematical skills in educational expectation groups by gender
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Parental education, educational expectations and mathematics

The connection of parental education, educational expectations and mathematical skills were
explored with a two-way analysis of variance. Education of parents was used as a continuous factor.

Analyses of variance were conducted with two between level variables, education of parents (1 =
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lowest, 2 = middle, 3 = highest) and educational expectation (1 = university, 2 = polytechnic, 3 =
vocational school, 4 = unresolved).

Main effect for parental education was not found in mathematical skills (F (2, 127) =.68, p = .51).
In contrast, educational expectations showed a main effect on mathematical skills (F (3, 127)
=.5.83, p = .00). The interaction of parental education and educational expectations was not
significant (F (6, 127) =.16, p = .99).

Comorbidity and educational expectations

To explore specific effects of RD, MD and their comorbidity the students were divided into four
groups. In formulation of these groups the lowest 10" percentile of literacy skills and mathematical
skills was considered having RD or MD. The groups formed were Good skills = Good mathematics
and literacy, RD = Good mathematics and poor literacy skills (reading disability), MD = Poor
mathematics and good literacy skills (mathematical disability) and RD + MD = Poor skills in
mathematics and literacy. A more accurate description of criteria for Reading disability can be
found in the Method- section.

A cross tabulation was formed and the differences were significant (X (9) = 22.17, p = .008).
Standardized adjusted residuals were used to indicate a significant difference. Good skills group had
university expectations more often than expected (3.4) and vocational school expectations less often
than expected (-2.6). When students had RD, they did not plan to study in university as often as
expected (-2.3). Students with MD had vocational expectations more often than expected (2.4).
Also combined RD and MD increased the preference for vocational schooling more often than
expected (2.4).
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Table 3. Cross-tabulation of comorbidity and educational expectations

Educational Vocational
expectations University Polytechnic  school Unresolved  Total
Total Good skills Count 36 22 12 21 91
Adjusted
Residual 3.4 -4 -2.6 -.8
RD Count 4 10 7 9 30
Adjusted
Residual -2.3 1.2 v i
MD Count 0 0 3 2 5
Adjusted
Residual -1.5 -1.3 2.4 0.8
RD + MD Count 0 1 3 1 5
Adjusted
Residual -1.5 -3 2.4 -3
Total Count 40 33 25 33 131

Gender, educational expectations and comorbidity

The cross tabulation was formed to examine the differences in educational expectations among girls
and boys with good skills, RD, MD or RD and MD. For girls the differences between the groups in
educational expectations were significant (X* (9) = 25.67, p = .002). The girls with good skills set
university expectations more often (3.2) and vocational expectations less often (-3.3) than expected.
Girls with MD aimed for vocational school more often than expected (3.2). For boys the cross
tabulation was not significant (X* (9) = 9.43, p = .40). It is still worth a note that in the RD group it
was popular to reach for polytechnic education so it seems that good mathematics may enable high

educational expectations for boys in spite of reading disability. See Table 4.
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Table 4. Comorbidity and educational expectations by gender

Educational expectations

Vocational
Gender University Polytechnic school Unresolved Total
Girl Good skills  Count 25 9 4 11 49
Adjusted
Residual 3.2 1.2 -3.3 -1.7
RD Count 1 0 2 5 8
Adjusted
Residual -1.7 -1.3 g 2.3
MD Count 0 0 3 1 4
Adjusted
Residual -1.7 -9 3.2 -1
RD + MD Count 0 1 2 1 4
Adjusted
Residual -1.7 .6 1.8 -1
Total Count 26 10 11 18 65
Boy Good skills ~ Count 11 13 8 10 42
Adjusted
Residual 1.3 -9 -.6 3
RD Count 3 10 5 4 22
Adjusted
Residual -1.1 1.3 2 -.6
MD Count 0 0 0 1 1
Adjusted
Residual -5 -7 -5 1.9
RD + MD Count 0 0 1 0 1
Adjusted
Residual -5 -7 1.9 -5
Total Count 14 23 14 15 66

Unfortunately it was not possible to explore the comorbidity among parental education groups as

the size of the data is limited.
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DISCUSSION

This study investigated the relationship of literacy skills and mathematical skills to educational
expectations. The effects of gender and parental education on these relations were also examined.
Here 1 will summarize empirical findings, discuss the implications and limitations and suggest
future research.

Spelling, reading fluency and mathematics were important skills in forming educational
expectations. Mathematics was the best skill in separating the educational expectation groups and
especially important skill in forming educational expectations. To have good skills in literacy and
mathematic, was a prerequisite for aiming for university, whereas adolescents with LD set their

educational expectations lower than peers.

Connection of educational expectations with gender and parental education

Gender was shown to be connected to educational expectations, university expectations being more
popular among girls and polytechnic expectations preferred more among boys. This is in line with
our hypothesis and previous research (Mau & Bikos, 2000; Mello, 2008; Rothon, et al., 2011;
Savolainen, 2001, p. 98). Nevertheless, this difference in educational expectations may reflect the
differential occupational preferences among boys and girls, as many technical employments,
preferred by boys, are achievable through polytechnic education.

The effects of parental education were shown as vocational school expectations were popular
among the low parental education group, and underrepresented among the high parental education
groups. Our hypothesis received some support, even though it can be seen as surprising that
parental education affected just the attitude towards vocational school. However, as secondary
choice is immediate for 9" Graders, whereas polytechnic and university education are still more
distant, the effect of parental education may be more visible in secondary education choices. This is
consistent with the finding of Rimkute, Hirvonen, Tolvanen, Aunola, and Nurmi, (2011) as in their
study educational expectations predicted secondary education choice. However, if the finding
implies that all the parental education groups consider university as an option, it is very positive
result and could possibly result from Finnish education system, which decreases the effects of

economic factors in accessing higher education. As education still passes from one generation to the
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next in Finland, (Myrskyld, 2009), this still seems like too optimistic a view, and the actuality of the

educational decisions as more realistic explanation.

Literacy skills and educational expectations

It was hypothesized that there is a connection between literacy skills (reading fluency, spelling) and
educational expectations according to previous research (Linnakyld, et al., 2004, p. 16; Savolainen
et al., 2008). These hypotheses got support as both reading fluency and spelling were connected to
educational expectations. However, spelling was more accurate in differentiating educational
expectation groups from each other. This is noteworthy because, in transparent languages, spelling
has been considered as an easy skill to learn due to strong connection between graphemes and
phonemes (de Jong & van der Leij, 1999; Holopainen, et al., 2001; Zoccolotti, et al., 2009). Yet
according to this study spelling seems to have stronger influence on formation of educational
expectations than reading fluency.

The connection between spelling skills and educational expectations was different among boys
and girls. Many boys set their educational expectations high (polytechnic) despite poor skills in
spelling. In contrast only girls with good spelling skills set university or polytechnic expectations.
One possible explanation for this may be the better mathematical skills of boys, as mathematics
may function as a compensating factor against poor literacy skills for boys. This may also highlight
the different kind of preferences in employment choices, as boys often prefer technical fields where
mathematical skills are appreciated and reading not as important. Nonetheless, for boys spelling
skills also separated university expectations from lower expectations. Only boys with good spelling
skills aimed for university. This can however, be considered reasonable as studies in university
include a lot of reading and writing.

For girls spelling separated university and polytechnic expectations from lower vocational school
expectations. This means that girls with poor spelling skills aimed for vocational school education
and this may support the claim, that girls set their expectations too low; that they are not brave
enough to set high expectations if they lack skills (Elster, 1983; Rojewski, 1996a). Spelling seemed
to be an important skill for girls in forming their educational expectations as it determined if girls

aimed for high or low education.
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In the group of high parental education, low spelling skills and low educational expectations were
connected, whereas in other parental education groups, spelling skill did not seem to play a role in
the educational expectation of adolescents. This is interesting, as it seems that when parents have
high education, the spelling skills of the adolescent contribute to their educational expectations,
whereas when parents have middle or low level education spelling skills do not matter. One
explanation is that highly educated parents have more information considering different education
options, and because of this they are more skillful in advising their children in educational choices.
This may mean that the children of highly educated parents set more realistic expectations. It is

interesting that this effect is visible only in spelling skills.

Mathematical skills and educational expectations

Mathematical skills were connected to educational expectations, so the hypothesis of this study was
supported. The finding is also in line with previous research (Hammouri, 2010; Shapka, et al.,
2007). The university expectation group differed most from the other groups, and, in contrast,
unresolved expectation group differed just from university group. Mathematical skills differentiated
educational expectation groups more from each other than literacy skills, so mathematical skills
seem to be particularly important skill in forming educational expectation.

As a group, the unresolved expectation group differed from other groups the least. It differed only
from the university expectation group in mathematical skills. It seems that the unresolved
expectation group was doing quite well in both literacy and mathematical skills. The group may
include students who plan to continue to high school and still ponder of their educational choices. In
Finland, it is common to postpone the educational decisions just after upper secondary school, as
these consist of general knowledge studies and keep all employment options open. The finding of
the earlier research that there is more uncertainty in educational expectations among adolescents
with LD (Rojewski, 1999; Savolainen, 2001) did not receive support in this study. However,
unresolved expectations were common in general, and as most adolescents of the unresolved
expectations group had good skills, this reflects the nature of Finnish school system, in which many
adolescents make educational decisions just after upper secondary school. Still, as unresolved
expectations were common so close to secondary education choice, it is important offer more

knowledge about the different educational and occupational options for adolescents. Other studies
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have also suggested the need for earlier information about the educational and occupational options
for adolescents (Trusty, 2000).

In accordance with the only study exploring gender variation between the connection of
educational expectations and mathematical skills (Shapka, et al., 2007), this study did not find a
difference between boys and girls in the connection of educational expectations and mathematical
skills. Boys had better mathematical skills, but still the connection between mathematical skills and
educational expectations was similar among boys and girls, with strong mathematical skills leading
to high educational expectations. Still, in the figure presented, a trend was shown that girls seemed
to have university expectations only with high mathematical skills, whereas among boys, skills
were moderately decreasing with educational expectations. With larger data the result could reach
significance. Parental education did not influence the connection of educational expectations and

mathematical skills.

Comorbidity and educational expectations

Good skills in both math and reading, often led to university expectations. This is in accordance
with previous research indicating good school achievement to lead to high educational expectations
(Rimkute, et al., 2011; Schoon, & Parsons, 2002; Tynkkynen, Tolvanen, & Salmela-Aro, 2012).
When students had RD or MD, or comorbidity, they did not expect for university education.

MD and comorbidity resulted in increased preference for vocational school education, and RD
resulted more rarely in preference for university expectation than expected. The results are
consistent with past research, as it has been indicated that adolescents with LD have lower
educational expectations (Hiebert, et al., 1982; Rojewski, 1999; Savolainen, 2001) and preference
for vocational options (Ahvenainen, & Holopainen, 2005, p.73; Murray et al., 2000). Even so, as
indicated by Rojewski (1996) lowered aspirations of individuals with LD may reflect an accurate

and realistic assessment of personal abilities and skills.

The interesting finding was that many boys with RD aimed for polytechnic, whereas the boys and
girls with MD or comorbid RD and MD had vocational school or unresolved expectations. The
same was not evident for girls with RD as they did not reach for polytechnic, but had vocational
school or unresolved expectations. This may reflect first the compensating effect of mathematics for

boys, secondly the different kind of employment preferences and thirdly different values given to
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school subjects by boys and girls, supporting the theory of Eccles (1994). For boys, mathematics
seems to be more crucial skill in forming educational expectations than literacy skills, as many of
the boys reached for polytechnic despite RD, while MD or comorbidity led to vocational school or

unresolved expectation.

The suggestion that girls with LD are at risk for low educational expectations, received some
support, as girls with MD aimed for vocational school more often than expected, girls with RD
expected to continue mostly to vocational school or had unresolved expectations and girls with RD
+ MD had the same tendency as the RD girls. Thus for girls, any kind of LD leads to low or
unresolved expectations and unfortunately other skills did not seem to compensate the effects of
poor literacy or mathematical skills. In general, university expectation was the most common
educational expectation for girls, whereas the educational expectations of boys were more evenly
distributed. In consequence, girls with poor skills have to compare themselves with more ambitious
peers. This may lead girls with poor skills to decrease their educational expectations to vocational
school, as they do not see themselves to have a chance of attaining university degree. This is in line
with previous suggestions of Elster (1983) and Rojewski (1996). These common high expectations
among girls may also contribute to the fact that girls are at risk for internal problem behavior, such
as anxiety and depression (Salmela-Aro, 2010). In the future, further research about the connection
between comorbidity and educational expectations is needed, and also the possible effects of

parental education on this connection should be explored.

Limitations and implications

One limitations of the study is the amount of missing data. Because the data had more missing cases
in the poorest scale of the skill distributions, the findings may be biased in that the low educational
expectations are underrepresented in the sample. In addition, the size of the data was quite small. As
the sample included adolescents with familial risk for RD, individuals with RD were better
represented in the sample than individuals having MD. This is in line with previous prevalence
estimates showing that RD is more common than MD, but the amount of individuals with MD or
comorbidity was very low in the sample. As missing cases often had poor skills, this may contribute
to the low amount of data in these groups. Because of this one should be cautious in generalizing

the results considering the group sizes. It must be remembered that the data allows the results to be
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generalized only to Finnish adolescents, as the special nature and high transparency of Finnish
orthography and the nature of Finnish educational system restricts generalizing. The replication in
other transparent languages would be interesting, as well as research on the connection of skills
with occupational expectations.

The literacy skills were measured on 8" Grade and educational expectations on 9" Grade so skills
preceded measurement of educational expectations. This study was cross-sectional but the use of
the longitudinal design would allow examination of the interactional development of skills and
educational expectations.

Mathematics functioned as compensating skill against poor literacy skills just for boys.
Consequently, the attitudes of girls towards mathematics should be targeted and encouraged.
Particularly girls with poor skills seem to be at risk for low educational expectations, although also
boys with MD and comorbidity seem often have low or unresolved educational expectations. As
unresolved expectation were fairly common, more information about educational and occupational
options, and the connections between these two, should be offered for adolescents, as well as
examples breaking traditional gender norms in occupational choices.

Parental education still strongly passes from one generation to the next one, and it seems that
educational expectations may be one mediator in this process. Still, parental education influenced
just the attitude towards vocational school in this study. In addition, when parents have high
education, the spelling skills of the adolescent contribute to their educational expectations, whereas
when parents have middle or low level education spelling skills do not matter. One explanation is
that highly educated parents have more information about education options and consequently they
are better advisers for their children in educational choices. This contributes to the suggestion of

more information for adolescents and also for their parents.
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