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ABSTRACT 

Partio, Julia. 2023. Learning difficulties as predictors for Dropping out of Up-

per Secondary Education. Master’s Thesis in Development, Education and In-

ternational Cooperation [Education]. University of Jyväskylä. Faculty of Edu-

cation and Psychology. 44 pages. 

Dropping out of education is connected to many negative outcomes on individ-

ual and societal level. The purpose of this study was to investigate to what extent 

learning difficulties measured in the 9th grade predict dropping out of upper sec-

ondary education and whether that connection is moderated by family´s socio-

economic background.  

The data used in this study is from the First Steps follow-up study (Lerk-

kanen et al. 2006–2016) and its extension, the School Path: From First Steps to 

Secondary and Higher Education study (Vasalampi and Aunola 2016–2020). Par-

ticipants´ (n=1476) mathematical skills and reading skills were tested in the ninth 

grade in the spring 2016. In 2019 the information about graduation of upper sec-

ondary education was collected from the school registers. The data was analysed 

through logistic regression analysis.  

This longitudinal study showed that learning difficulties in reading and 

mathematics predict dropping out of upper secondary education. Results 

showed that reading comprehension did predicted dropping out of upper sec-

ondary education, but technical reading skills were not connected to dropping 

out. Difficulties in arithmetic skills was found to be the strongest predictor of 

dropping out as the connection between arithmetic skills and dropping out of 

education remained significant after including socioeconomic background in the 

analysis. Results found in this study offer valuable information for education 

practitioners as well as for improving education systems towards prevention of 

upper secondary school dropouts.   

 

Keywords: dropout, mathematics, reading, learning difficulties, upper secondary 

education 



TIIVISTELMÄ 

Partio, Julia. 2023. Oppimisvaikeudet toisen asteen koulutuksen 

keskeyttämisen ennustajina. Englanninkielisen pro gradu -tutkielman 

suomenkielinen tiivistelmä. Jyväskylän yliopisto. Kasvatustieteiden ja 

psykologian tiedekunta. 44 sivua.  

Koulutuksen keskeyttämiseen liittyy monia kielteisiä seurauksia yksilön ja 

yhteiskunnan tasolla. Tämän tutkimuksen tarkoituksena oli tutkia, missä määrin 

9. luokalla mitatut oppimisvaikeudet sekä perheen sosioekonominen tausta 

ennustavat toisen asteen koulutuksen keskeyttämistä.  

Tässä tutkimuksessa käytetty aineisto on peräisin Kouluportaat-

seurantatutkimuksesta (Lerkkanen ym. 2006-2016) ja sen laajennuksesta, 

Koulupolku: Alkuportailta jatko-opintoihin -tutkimuksesta (Vasalampi ja 

Aunola 2016-2020). Osallistujien (n=1476) matemaattisia taitoja ja lukutaitoa 

testattiin yhdeksännellä luokalla keväällä 2016. Vuonna 2019 koulurekisteristä 

kerättiin tieto toisen asteen tutkinnon suorittamisesta. Analysointimenetelmänä 

käytettiin logistista regressioanalyysia.  

Tämä pitkittäistutkimus osoittaa, että lukemisen ja matematiikan 

oppimisvaikeudet ennustavat toisen asteen koulutuksen keskeyttämistä. 

Tulosten mukaan heikot luetun ymmärtämisen taidot ennustivat toisen asteen 

koulutuksen keskeyttämistä, mutta tekninen lukutaito ei ollut yhteydessä 

opintojen keskeyttämiseen. Haasteet aritmeettisissa taidoissa ennustivat 

voimakkaimmin toisen asteen opintojen keskeyttämistä, sillä aritmeettisten 

taitojen ja toisen asteen koulutuksen keskeyttämisen välinen yhteys säilyi 

merkitsevänä myös sen jälkeen, kun sosioekonominen tausta oli otettu 

huomioon.  

 

Asiasanat: koulupudokkuus, matematiikka, lukutaito, oppimisvaikeudet, toisen 

asteen koulutus   
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1 INTRODUCTION 

Dropping out of upper secondary education is an issue that has far-reaching ef-

fects on an individual's life as well as the whole society. Dropping out of upper 

secondary education substantially increases the risks of being unemployed in the 

future (Huttunen & Pekkarinen, 2016), which on a societal level has many effects, 

such as rise of government expenses and increased risk for community related 

issues such as substance abuse and exclusion (Patrick et al., 2016).  Additionally, 

the level of education is connected to health (Zajacova & Lawrence, 2018) as 

higher levels of education have been found to be associated with generally better 

health and healthier lifestyle (Böckerman & Maczulskij, 2016) as well as lower 

levels of mental health issues (Halpern-Manners, Schnabel & Hernandez, 2016). 

Also, previous studies have shown evidence of a connection between education 

and crime (Hjalmarsson et al., 2015, Huttunen et al., 2023). A Swedish study in-

vestigated the causal effect of educational attainment on conviction and impris-

onment.  The results indicated that one additional school year decreases the like-

lihood of conviction by almost 7% and imprisonment by nearly 16% (Hjalmars-

son et al., 2015).  Furthermore, a recent study conducted in Finland implicates 

that among young men, attending any upper secondary school reduces the risk 

of committing crimes and the effect can be seen ten years after first attending to 

upper secondary education (Huttunen et al., 2023). Overall, the results of studies 

investigating the effects of education suggest, that by increasing participation in 

education, criminal behaviour can be reduced (Suonpää et al., 2023).  

School dropouts are associated with a variety of problems that affect stu-

dents´ school paths. Comprehensive understanding about the core issues is a pre-

requisite for reducing permanent school dropouts. Research results have shown 

that there are many risk factors for dropping out of school, such as low education 

level of the parents, single parenthood or learning disabilities (Nurmi, 2011). Ac-

cording to a survey in 2020 funded by the Finnish National Agency for 



6 
 

Education, there are at minimum 4000 students in Finland that have major chal-

lenges in attending the lower secondary school, and therefore are at risk of drop-

ping out. Among the lower secondary school students who were at risk of drop-

ping out, around 40% had learning difficulties such as difficulties in reading and 

writing. This percentage implies that learning difficulties were more common 

with students that were at risk of dropping out as approximately 4-10% of typical 

lower secondary school students have learning difficulties. Moreover, most of the 

students who were at risk of dropping out received special education in school 

(Määttä et al., 2020). 

The aim of this study is to gain knowledge about the connections between 

learning difficulties and dropping out of upper secondary education. Objective 

of this study is to investigate, whether learning difficulties measured in 9th grade 

predict dropping out of upper secondary education. This study focuses on diffi-

culties in mathematics and reading, as these skills form the foundation for aca-

demic achievement (Hakkarainen et al., 2013). Furthermore, the aim is to inves-

tigate whether socioeconomic background effects on the connection between 

learning difficulties and school dropouts.  

This study is also very relevant now as in 2021 The Act of Compulsory Ed-

ucation was reformed in Finland, and The Finnish Government raised the com-

pulsory education age to 18 years. This means that after 9 years of basic education 

students are obligated to attend general upper secondary school, vocational up-

per secondary education or to study a double degree, which consists of voca-

tional qualification and a matricular examination (Ministry of Education and 

Culture, 2023). This reform poses new challenges to educational institutions to 

meet the needs of the students, especially the ones that require support for learn-

ing and are at risk of dropping out of education. Therefore, investigating the con-

nections between educational dropouts and learning difficulties is relevant, as 

more knowledge is needed about the specific risk factors to develop educational 

programs that aim to prevent upper secondary school dropouts. 
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1.1 Dropping out of upper secondary education 

There are many different definitions for dropping out of education and the 

definition may vary depending on the education system in question. Dropping 

out of school refers to a situation, where student has not finished a certain level 

of education and do not finish the degree during the compulsory education age. 

Depending on the context, dropping out of school can refer not completing lower 

secondary education or upper secondary education. Also, a term early school 

leaver is used when referring to a person who has dropped out of education. Ac-

cording to European Commission (2022), early school leaver refers to a person 

aged 18-24 who has dropped out of education before completing lower second-

ary education or has lower secondary education degree but has not proceed to 

further education. On the other hand, young people that have not completed up-

per secondary education and are not employed can be referred as dropped out 

of education (Järvinen & Vanttaja, 2013). This explanation is very close to the def-

inition of NEET (Not in Employment, Education or Training), which is used of a 

young person (aged 15-24) who is not in education, working or performing a mil-

itary service (Eskelinen, 2020). Because the definitions are so varied, it is very 

challenging to estimate the prevalence of upper secondary school dropouts (Es-

tevao & Alvares, 2014).  

Due to the Finnish context this study uses the definition of school dropout 

by Statistics Finland. According to Statistics Finland (2023) students who dropout 

refers to compulsory school aged students who stop going to school before com-

pleting compulsory education (those who have completely neglected their com-

pulsory education) or who do not complete the entire curriculum during com-

pulsory education (those who have finished compulsory school without a certif-

icate). The data for this study was collected before the reformation of the Act of 

Compulsory education (between years 2016-2020), when students were not obli-

gated to attend upper secondary education and the compulsory school age was 

16.  
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The drop-out rate in upper secondary education was 6.8% in the year 2019-

2020 (Statistics Finland, 2022). However, dropout-rate in vocational education is 

increasing. In the school year 2018-2019 the drop-out rate was 9.4% (Statistics 

Finland, 2022) while in 2019-2020 the drop-out rate rose in vocational education 

to 13,3% (Statistics Finland, 2022). This data shows that there is a substantial in-

crease in the drop-out rate in vocational education as the rate increased by 3.9 

percentage points from the previous year.  

There are approximately 54 000 young people (aged 20-24) in Finland who 

have only finished basic education (primary and lower secondary education) 

(Statistics Finland, 2021a). In the year 2021 there were approximately 45 000 

young people (aged 15-24) who are not in education, working or performing a 

military service, which covers around 7% of the age group. Most of them, 33 000, 

were aged 20-24 (Eskelinen, 2020).  

Furthermore, there are gender differences in the statistics of dropping out 

of upper secondary school. According to OECD (2020), in 2018 in Finland 8% of 

women had not finished an upper secondary education, while for men the per-

centage was 11. It has been reported previously that the drop-out rates among 

boys are relatively higher compared to girls (OECD, 2020).  

1.2 Reading difficulties  

Difficulties in reading affect academic performance and they usually are very 

persistent (Undheim, 2009). Technical reading refers to the basic ability to com-

bine sounds and syllables (decoding) and word recognition skills (Siiskonen, 

2010). Languages that have consistent orthographies (where each letter corre-

sponds to phoneme), such as Finnish, problems with reading fluency relates to 

insufficient technical reading skills, which also makes reading very slow (Siis-

konen, 2010). The ability to decode is also known to be a predictor of reading 

comprehension with languages that do not have consistent letter-sound relation 

(Keenan et al., 2008). In consistent orthographies, decoding ability does not play 

such an important part in reading comprehension, and other factors such as oral 
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language skills might predict reading comprehension better (Caravolas et al., 

2019). Technical reading and reading comprehension are two different skills, that 

usually occur together, but this is not the case always (Aro et al., 2008). Slow 

speed of reading and multiple errors make reading challenging, but the reader´s 

reading comprehension skills may still be good. 

Fluent reading comprehension requires many different cognitive processes, 

and these processes can be divided to lower-lever processes and higher-level pro-

cesses.  Decoding, vocabulary knowledge and reading fluency are categorized as 

lower-level processes, and they form a base for reading skills (Jakobson,2022). 

Higher-level processes such as cognitive control, inference-making skills 

(Kendeou et al., 2014), visualizing, memorizing and elaborating (e.g., activating 

mental representations, predicting) (Strømsø et al., 2003) are processes that com-

bine the words and syllables to meaningful mental representations (Jakobson et 

al., 2022). These higher-level processes are monitored by executive functions, 

such as working memory and inhibition (Kendeou et al., 2014). Difficulties in 

reading comprehension can be caused by deficits in lower -or higher lever pro-

cesses, and usually there is not only one specific reason for difficulties in reading 

comprehension.  

Term “reading difficulties” is used when student has difficulties in one or 

more of the domains: technical reading, reading comprehension and writing 

(Panula, 2013). Reading difficulties cover a wide category of deficits in reading 

skills, that affect overall performance in reading and writing.  Therefore, term 

reading difficulties is used in this study, as this study does not focus on a specific 

reading disability. Specifically, this study focuses on difficulties in technical reading 

skills and difficulties in reading comprehension.  

1.3 Mathematical learning difficulties 

Mathematical learning difficulties are quite common as approximately 3−7% of 

the age group has difficulties in basic mathematical skills (Niilo Mäki Institute, 

2023).  Mathematics include many different subskills such as arithmetic, 
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geometry or algebra, but usually the foundation for other skills is built on arith-

metic skills (Aunola et al., 2004; Mazzocco & Thompson, 2005).  Difficulties can 

be due to deficits in different cognitive processes (such as working memory, at-

tention, or visual-spatial processing) (Fusch et al., 2005; Swanson & Beebe-Frank-

enberger, 2004), the speed of processing and challenges in learning sufficient 

counting strategies (Geary, 2011; Nelson & Powell, 2018). These challenges are 

very persistent, as previous studies have shown that mathematical learning dif-

ficulties persist throughout primary school (Jordan et al., 2002; Shalev et al., 

2005). Furthermore, lack of basic mathematical skills, such as arithmetical skills, 

further makes learning of more complicated mathematical tasks (e.g. math word 

problems) and higher mathematical thinking (e.g. algebra, geometry) difficult 

(Salihu & Räsänen, 2018), as mathematical skills are taught and learned hierar-

chically (Aunola et al., 2004).  

Term mathematical learning difficulties refer to deficit in mathematical skills 

that affect to everyday life in those situations when any type of mathematical 

knowledge or skill is required. Term mathematical disability is used in research 

literature to refer the most persistent and severe deficits in mathematical skills, 

and it usually refers to specific, diagnosed disability, such as dyscalculia (Maz-

zocco, 2007). However, many students have challenges with mathematics with-

out a disability diagnosis.  In research literature term mathematical difficulties is 

used to refer to students performing low in mathematical skills as well as stu-

dents that are diagnosed with math disability (Nelson & Powell, 2018). Further-

more, mathematical learning difficulties refer to any deficit in mathematical skills, 

as there is not only one type of mathematical difficulties (Mononen et al., 2017). 

In this research, term mathematical learning difficulty is used, as this study does not 

focus on specific mathematical disability.  

Students with mathematical learning difficulties consistently perform 

poorly in counting, computation, problem solving and use of retrieval strategies 

(Nelson & Powell, 2018). These skills are essential in everyday life. The effects of 

mathematical learning difficulties are visible as poor mathematical skills can re-

duce employment opportunities even more than poor reading skills (Geary, 
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2011). Also, math skills have been found to be a strong predictor of later school 

performance (Claessens et al., 2009). As the effects of poor mathematical skills on 

later school achievement as well as future employment is evident, it is important 

to gain more knowledge on the connections between mathematical difficulties 

and upper secondary school dropouts.  

1.4 Learning difficulties and dropping out of upper secondary 

education  

Learning difficulties are seen as one of the strongest risk factors for dropping out 

of education (Kortering & Christenson, 2009; Deshler et al. 2001; Nurmi, 2011; 

Thurlow et al., 2012). Studies have shown that young students with poor reading 

skills are more likely to drop out of school than students with typical reading 

skills (Daniel et al., 2006). Also, reading difficulty diagnosed in childhood is a risk 

for dropping out of upper secondary school and employment in a low status oc-

cupation (Smart et al., 2017). Moreover, in a meta-analytic review strong effects 

were found for the risk factors for dropping out from low academic achievement 

and experiencing learning difficulties (Gubbels et al., 2019).  

A few Finnish studies have also investigated the connection between learn-

ing difficulties and educational dropouts. In a five-year longitudinal study 16-

year-olds´ school path was followed in Finland. The results showed that the aca-

demic learning difficulties measured in the 9th grade predicted the state of stud-

ies in the future (Hakkarainen et al., 2015). This indicate that the students who 

had learning difficulties in the 9th grade, were more likely to drop out of upper 

secondary education.  Learning difficulties, especially in mathematics, were iden-

tified as the strongest predictor for dropping out in upper secondary education. 

Similar result was found in another study published by same researchers; diffi-

culties in mathematics predicted lower levels of education more often than diffi-

culties in reading (Hakkarainen et al., 2016).  

Furthermore, difficulties in reading and mathematics were found as predic-

tors for school achievement and the measured difficulties explained transition to 

upper secondary education (Hakkarainen et al., 2013). Also, the comorbidity of 
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learning difficulties increased the risk for dropout, as students with difficulties 

in both reading and mathematics were more likely to drop out of upper second-

ary education (Korhonen et al., 2013). Genetic factors may explain why many 

children with mathematical difficulty also have reading disability or other diffi-

culty such as ADHD (Geary, 2011).  

The connection between learning difficulties and upper education dropouts 

is evident, yet there is not enough evidence whether dropping out of education 

is connected to the type of learning difficulty (reading, mathematics etc.) or the 

severity of a disability (Korhonen et al., 2013). Also, the connection between read-

ing skills and upper secondary education dropouts have been established in pre-

vious research, but there is not much knowledge about which type of reading 

skills (e.g., fluency, reading comprehension, technical reading skills) predict ed-

ucational dropouts. This study aims to investigate the distinction between differ-

ent subtypes of learning difficulties (mathematical and reading difficulties) and 

furthermore, between technical reading skills and reading comprehension skills 

in predicting dropping out of upper secondary education. Moreover, as the evi-

dence of learning difficulties and school dropouts investigated through longitu-

dinal studies is still fairly minor, this study aims to provide knowledge of the 

predicting effects of learning difficulties through using longitudinal data.  

1.5 Socioeconomic background and dropping out of upper 

secondary education 

Several previous studies indicate that the educational exclusion and dropping 

out of upper secondary school are associated with the student’s low socio-eco-

nomic background (see e.g., Gubbels et al., 2019; Hakkarainen et al., 2015; 

Vanttaja, 2015).  Socioeconomic status is usually measured by parents´ education 

level, occupational status, or income (Cirino et al., 2012).  

In the study conducted by Myhr et al. (2017), the completion rates in upper 

secondary education were significantly higher within families with parents´ high 

education level. Furthermore, the same study concluded that disadvantaged 

family structural conditions, such as large family size, young maternal age and 
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family disruption reduce the likelihood of completing upper secondary educa-

tion. These conditions are common in families with low socio-economic status.  

Also, according to Elffers (2011), students with low-educated parents report 

less parental support as well as less emotional and academic engagement. Par-

ents´ ability to support their children with their studies apparently affects how 

well the students are engaging in school activities and aim to continue to educate 

themselves. The effects can be seen in Finland as studies indicate that the higher 

educated the parents are, the more likely the students are to educate themselves 

after compulsory education (Vanttaja, 2005) and parents´ socioeconomic status 

explain the state of studies in young adults´ life (Hakkarainen et al. 2015). Fur-

thermore, parents´ low socioeconomic status correlates negatively to both boys´ 

and girls´ completion of upper secondary education (Eskelinen et al. 2020).  

1.6 Research problem  

In the present study, the aim is to investigate to what extent learning difficulties 

(difficulties in reading and mathematical learning difficulties) measured in the 

9th grade predict dropping out of upper secondary education. Furthermore, the 

object of this study is to investigate the effects of socioeconomic background as a 

predictor for dropping out of upper secondary education for those students who 

have difficulties with learning.  

 

To address the presented problem statement, this research sought to answer the 

following questions:  

 

1. To what extent do academic learning difficulties measured in 9th grade 

(mathematical learning difficulties, difficulties in reading) predict drop-

ping out of upper secondary education? 

b.  Which kind of learning difficulty (difficulties in reading (technical 

reading skills or reading comprehension) or mathematical learning 
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difficulty) is a stronger risk factor for dropping out in upper secondary 

education? 

2. To what extent the connection between learning difficulties measured in 

9th grade and dropping out of secondary education is moderated by fam-

ily´s socioeconomic background?   In other words, what are the respective 

effects of socioeconomic background on this prediction? 

 

Previous studies have established that learning difficulties increase the risk of 

dropping out (Deshler et al. 2001; Dunn et al., 2004; Hakkarainen et al., 2015; 

Kortering & Christenson, 2009; Nurmi, 2011;), and therefore it is expected in this 

study that measured learning difficulties in mathematics and reading in 9th 

grade would predict dropping out of upper secondary education (Hypothesis 1). 

There is evidence that difficulties in mathematics would be a stronger predictor 

for dropping out (Hakkarainen et al., 2015) and therefore we expect to find simi-

lar findings in this study (Hypothesis 2). Furthermore, family´s socioeconomic 

background has been found to be a predictor for dropping out of upper second-

ary education as student´s from low socioeconomic backgrounds more often 

drop out of upper secondary education (see e.g., Eskelinen et al., 2020; Myhr et 

al., 2017; Vanttaja, 2005).  In this study we hypothesize that family´s low socioec-

onomic background would increase the risk of dropping out, as it can be expected 

that parents with higher educational level may have more knowledge and re-

sources to support their child´s educational needs (Hypothesis 3).  
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2 RESEARCH METHODS 

2.1 Research Data  

The data used in the present study were drawn from the First Steps follow-up 

study (Lerkkanen et al. 2006–2016) and its extension, the School Path: From First 

Steps to Secondary and Higher Education study (Vasalampi and Aunola 2016–

2020). In The First Steps follow-up study, approximately 2000 students were fol-

lowed from early childhood education to the end of lower secondary school be-

tween the years 2006 and 2016. In the School Path: From First Steps to Secondary 

and Higher Education study, the participants were followed up twice during up-

per secondary education in the first year if their studies in upper secondary edu-

cation in the spring 2017 and autumn 2018, when they were in their third year of 

studies. The data used in this study was collected when the students were in the 

ninth grade of lower secondary education in 2016. Students´ mathematical skills 

and reading skills were tested. Finally, in 2019 the information about graduation 

of upper secondary education was collected from the school registers. 

Students from four different municipalities participated in the study (n= 

4525). This research consists of participants (n=1476) that were in the ninth grade 

in the year 2016. Of them 1098 (74.39%) graduated from upper secondary educa-

tion and 378 (25.60%) did not graduate by the year 2019. There were 713 (48.3%) 

boys and 763 (51.7%) girls in the data. Participants who did not declare their gen-

der as boy or a girl were removed from the data (n=16).  

2.2 Measurements  

Graduating from upper secondary education within normative three years. In-

formation on the state of studies was collected from the school registers, whether 

a student has completed upper secondary education within the year 2019 (coded 

as 0 = did not drop out, 1 = did drop out). There were 1476 participants in the 
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study, 1098 (74.39%) of them graduated from upper secondary education and 378 

(25.60%) did not graduate by the year 2019. 

Defining learning difficulties -groups.  Students´ (n = 1476) skills in read-

ing were tested with two tests, technical reading task and reading comprehension 

task and mathematical skills with arithmetic task in the ninth grade in the spring 

2016. These tests were used to determine reading difficulties and mathematical learn-

ing difficulties. In research, learning difficulty is usually defined according to a 

cut-point (e.g., scoring in reading below the 10th percentile), and student who 

score below, is grouped into the “learning difficulty group” (see Fletcher, 2006; 

Geary et al. 2008). In this research, the learning difficulty was defined if the stu-

dent scored in the lowest 10th percentage. Due to ties in the data, obtaining exactly 

10% cut-point was not possible. Ties occur when multiple children have the same 

score on the test, making it not possible to determine a precise cut-off point for 

the 10th percentile. Therefore, the decision was made to create cut-points accord-

ing to the closest possible percentage to 10th percentile. Learning difficulties var-

iables were dichotomous, as having a difficulty was coded as 1, and not belong-

ing to the lowest 10% was coded as 0.  The exact cut-points for the three meas-

urements were: for technical reading skills 11.1%, reading comprehension skills 

7.8% and arithmetic skills 13.3%. Descriptive statistics of learning difficulties group 

-variables are shown in Table 1.  

Reading difficulties. To measure reading difficulties, two test were con-

ducted to test students´ technical reading skills and reading comprehension skills. 

These variables are treated as individual skills, as according to previous research 

literature these skills are separate from each other, nevertheless, can occur to-

gether (see Aro et al., 2008). The details of the test were as follows:  

Technical reading. Technical reading task (ALLU- Reading Test for Pri-

mary School (Lindeman, 2000)) consists of 80 pictures of common items and four 

orthographically and phonologically similar words (e.g., pupu (bunny), pipo 

(cap), papu (bean), apu (help)). Two minutes time limit was set for students to 

match the picture to the correct word. A student gets scores for each correctly 

matched word and picture (max. 80).  
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Reading comprehension. In the reading comprehension test (Niilo Mäki 

Institute) students were given around 30 minutes to read the text and answer 

questions related to the text. The test consisted of 11 multiple choice questions, 

and 1 question where the student needed to arrange sentences in the order they 

were mentioned in the text. The types of questions vary, with some multiple-

choice questions requiring a verbatim answer and others requiring interpretation 

and inference. A student gets 1 point for each correct answer (max. 12). 

Mathematical learning difficulties.  Students’ arithmetic skills were meas-

ured with a numeracy test (Räsänen & Aunola), that consisted of 28 counting 

tasks. Time limit was 3 minutes. A student gets 1 point for each correct answer 

(max. 28).  

Socioeconomic background. Parent´s level of education was used as an in-

dicator for socioeconomic background. The children’s parents (n=1220) indicated 

their educational levels on a seven-point scale from one (no vocational education) 

to seven (licentiate or doctoral degree). For this study, four categories were cre-

ated. The recoded categories were as follows: 1 = comprehensive school only or 

comprehensive school and some vocational courses (n=42, 3.4 %); 2 = vocational 

school or high school degree (n=273, 22.4%); 3 = vocational college degree, poly-

technic degree, or lower university degree (bachelor’s) (n=440, 36.1%); 4 = higher 

university degree (i.e., master’s, licentiate, or doctoral) (n=465, 38.1%). 

Table 1. Descriptive statistics of technical reading skills-, reading comprehension-and 

arithmetic skills -group variables.  

 Learning difficulty -group  No learning difficulties -group 

 n M SD n M SD 

Technical reading 

skills 

187 25.99 4.42 1499 43.42 7.47 

Reading comprehen-

sion 

130  2.52 .71 1554 7.40 2.11 

Arithmetic skills 255 8.44 1.88 1463 15.87 3.93 

Note. M = Mean, = Standard deviation.  
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2.3 Data Analysis 

Research question 1. To answer the first research question, having difficulties was 

defined as in belonging to the lowest performing group of the 9th grade test 

scores in technical reading, reading comprehension and arithmetic skills. The 

knowledge of whether the student has graduated upper secondary education is 

a dichotomous variable (0= graduated, 1= did not graduate).  Before conducting 

the analysis, an intercept-only model was conducted. The purpose of running an 

intercept only model is to determine whether there is evidence of substantial 

clustering. If the evidence suggests that there is, multilevel modelling is needed 

(Osborne, 2015). The intercept-only model indicated that there was no evidence 

of clustering (Intraclass correlation = .02), so the data could be analysed through 

single level regression model. As the outcome variable is categorical, the analysis 

was carried out by using binary logistic regression model. The analysis was done 

by adding learning difficulties group -variables (technical reading skills and 

reading comprehensions skills, arithmetic skills) to the model without other var-

iables. 

To further analyse the connection between the learning difficulty group -

variables and graduating upper secondary education, Z-test was carried out to 

examine the equality of coefficients. The used model and the interpretation pro-

cedure of the logistic regression analysis and testing the equality of regression 

coefficients is explained in more detail in the next section. 

Research question 2. To answer the second research question the analysis 

was carried out in three steps: In Step 1 gender and family’s socioeconomic back-

ground were added to the model without other predicting variables. In step 2 the 

learning difficulties group -variables were included to the analysis. In the last step, 

the interaction terms were added. An interaction term is created by multiplying 

the variables that are believed to have a joint effect on the outcome variable (𝑋1 ∗

𝑋2). Interaction terms were formed of all the learning difficulties group -variables 

and socioeconomic background -variable (technical reading skills*socioeconomic 

background, reading comprehensions skills*socioeconomic background, 
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arithmetic skills* socioeconomic background). The effect of gender was con-

trolled in the model (1=girl and 2=boy). 

2.3.1 Logistic regression analysis 

Many educational research problems are predicting outcome that either happens 

or not (whether student will pass the course or graduate from education, whether 

student has learning disability or not etc.), which is called a dichotomous out-

come. To analyze and predict dichotomous outcomes, logistic regression analysis 

is used. Logistic regression is used for testing hypothesis about relationships be-

tween dichotomous outcome variable and one or more predictor variables (Peng, 

Lee & Ingersoll, 2002).  

The formula to logistic regression with multiple predictors (as in this study, 

𝑋1 = technical reading score, 𝑋2 = reading comprehension score and 𝑋3= arithme-

tic test score), is constructed as follows:  

𝑙𝑜𝑔𝑖𝑡(𝑌) = 𝑙𝑜𝑔(
𝑝

1 − 𝑝
) = 𝛽0 + 𝛽1𝑥1 + ⋯ + 𝛽𝑘𝑥𝑘. 

There, 

𝑋𝑘= predictors  

𝑝 = probability (outcome of interest)  

𝛽0 = intercept  

As predictors in this model are categorical, intercept represents the mean value of the 

outcome variable when all categorical predictors are at their reference levels (because 

0=reference category). When X = 0, the intercept 𝛽0 is the log of the odds of having the 

outcome.  

𝛽𝑘 = regression coefficients  

 

The hypotheses for this model are:  

𝐻0: All 𝛽𝑘 equal zero 

𝐻1: at least one 𝛽𝑘 does not equal zero in the population 
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If the dichotomous dependent variable is modeled using logistic regression, 

a linear relationship is assumed between the logit transformation of the depend-

ent variable and predictor variables. The odds ratio (OR) measures how strongly 

an event is associated with exposure (Hoffman, 2017). Odd ratio greater than one 

indicates that the odds increase when the explanatory variable increases by one 

unit. Then again, odd ratios smaller than one indicate that an increase in the ex-

planatory variable decreases the odd.  

 

OR=1 Exposure does not affect odds of outcome 

OR>1 Exposure related with higher odds of outcome 

OR<1 Exposure related with lower odds of outcome 

 

The odd ratios can have values between zero and infinity. However, regres-

sion analysis is most adequate for situations where the values of the variables can 

have unlimited values (varying between -∞ and +∞). Therefore, for logistic re-

gression analysis, a natural logarithm is taken from the odds. The formula for log 

odds is:  

𝑙𝑜𝑔𝑖𝑡(𝑝) = 𝑙𝑜𝑔
𝑝

(1 − 𝑝)
 

2.3.2 Testing the equality of two coefficients  

To compare whether the effect of two different coefficients is equal in the model, 

further analysis is needed. The formula recommended for testing the equality of 

two coefficients in logistic regression by Paternoster et al. (1998) for the Z-test is 

as follows:  

𝑍 =
𝐵1 − 𝐵2  

√(𝑆𝐸𝐵1
)2 + (𝑆𝐸𝐵2

)2

 

 

where 𝐵 is the unstandardized (logit or logistic regression) coefficient and SE(𝐵) 

is the standard error of that coefficient.  
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The hypotheses for this model are:  

𝐻0: 𝐵1 =  𝐵2   

𝐻1:  𝐵1 ≠ 𝐵2   
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3 RESULTS  

3.1 Descriptive statistics  

The descriptive statistics and correlations between dropping out of upper sec-

ondary education and explanatory variables are presented in Table 2.  

Table 2. Correlations between dropping out of upper secondary education and 
explanatory variables, means, standard deviations (SD), skewness and kurtosis. 

 

 

Note. ***p< 0.001, **p < 0.01, *p < 0.05; Dropping out; 0 = Did not drop out, 1 = Did drop out; 
Learning difficulties groups; 0 = No difficulties in technical reading, 1 = Difficulties in technical 
reading; 0 = No difficulties in reading comprehension, 1 = Difficulties in reading comprehension; 
0 = No difficulties in arithmetic skills, 1 = Difficulties in arithmetic skills; Socioeconomic back-
ground, 1 = comprehensive school only or comprehensive school and some vocational courses, 2 
= vocational school or high school degree, 3 = vocational college degree, polytechnic degree, or 
lower university degree (bachelor’s); Gender 1=girl, 2=boy. M = Mean, SD = Standard deviation.  

 Scale 1. 2. 3. 4. 5. 6. 

1.Dropping out 

(n = 4040)  

0-1 1      

2.  Technical reading  

(n = 1686) 

0-1 -.05* 1     

3. Reading comprehen-

sion 

(n = 1684) 

0-1 -.08*** .14*** 1    

4. Arithmetic skills 

(n = 1688) 

0-1 -.08** .17*** .10*** 1   

5. Socioeconomic back-

ground (SES) 

(n = 1738) 

1-4 -.07** .06* .10*** .13*** 1  

6. Gender  

(n = 4525) 

1-2 .02 -.13*** -.07** .07** .05* 1 

M   1.27 41.49 7.02 14.88 3.02 1.47 

SD   0.447 9.04 2.42 3.93 0.87 .499 

Skewness  1.008 -0.026 -0.120 -0.134 -0.404 0.132 

Kurtosis   -0.984 0.259 -0.616 0.043 -0.819 -1.98 
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3.2 Learning difficulties predicting dropping out of upper sec-

ondary education 

Logistic regression analysis was conducted to examine the relationship between 

student´s technical reading skills (predictor 1) and reading comprehensions skills 

(predictor 2), arithmetic skills (predictor 3), measured in 9th grade and the odds 

of not graduating from upper secondary education. The model aimed to predict 

whether the student graduated from upper secondary education based on these 

variables.  

First the learning difficulties group -variables (technical reading skills, reading 

comprehensions skills and arithmetic skills) were added to the model without 

other variables. The model was statistically significant 𝑥2= (3, n =1476) =19.197, 

p <.001, suggesting that it could distinguish between those graduating and not 

graduating upper secondary school. The model explained between 1.2% (Cox & 

Snell R square) and 1.8% (Nagelkerke R square) of the variance in the dependent 

variable. This implicates that there are many other factors that predict dropping 

out of upper secondary education, and that indicates that dropping out as a phe-

nomenon is very complex. According to Hosmer & Lemeshow´s test the model 

was adjustable for this data: 𝑥2(2) =.401, p = 818. This model classified in total of 

74.5 % of cases correctly classifying 99.5 % of the students who did graduate cor-

rectly and 1.9% of the students who did not graduate correctly.  

It was found that the odds of not graduating upper secondary education 

increased by 1.73 times (95% CI OR [1.13, 2.64]) if the student belonged to the 

lowest 10% of the reading comprehension skills. Furthermore, another finding 

was that if student belonged to the lowest 10% of the arithmetic skills, the odds 

of not graduating upper secondary education increased by 1.58 times (95% [1.12, 

2.21] Technical reading skills did not have a significant effect on dropping out of 

secondary education, when all the three predictor variables were in model at the 

same time. The results of logistic regression analysis are shown in Table 3.  
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Table 3 

Logistic Regression Predicting the Odds of Not Graduating Upper Secondary Education 

 

 

B SE Wald df p OR 95%CI OR 

LL       UL 

 

Technical Reading  .24 .19 1.51 1 .22 1.27 .87 1.86 

Reading comprehension 

 

.55 .22 6.43 1 .01 1.73 1.13 2.64 

Arithmetics 

 

.45 .17 6.88 1 .01 1.58 1.12 2.21 

Constant -1.20 .07 301.861 1 .001 .30   

Note. B = logistic regression coefficient; SE = standard error; OR = odds ratios, 95%CI OR= confi-
dence interval for odds ratios, LL= lower level, UL=upper level. Learning difficulties groups; 
0=No difficulties in technical reading (reference category), 1 = Difficulties in technical reading; 
0=No difficulties in reading comprehension (reference category), 1 = Difficulties in reading com-
prehension; 0 = No difficulties in arithmetic skills (reference category), 1 = Difficulties in arith-
metic skills.  

 

To test the hypothesis that the reading comprehension test score (B =.55) 

and arithmetic test score (B =.45) coefficients were statistically significantly dif-

ferent from each other. The results showed that the regression coefficients did 

not statistically differentiate from each other (Z=.34, p=.734).  

 

3.3 Learning difficulties and socioeconomic background as 

predictors of dropping out of upper secondary education 

 

For the second research question family´s socioeconomic background and gender 

were added in the model. The aim was to investigate whether the connection 

between measured learning difficulties (difficulties in technical reading skills 

(predictor 1), difficulties in reading comprehensions skills (predictor 2), difficul-

ties in arithmetic skills (predictor 3) and dropping out of education change, when 

the socioeconomic background and gender are in the model.  
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In Step 1 gender and family’s socioeconomic background were added to the 

model without other predicting variables. According to Omnibus test of Model 

Coefficients, Step 1 model was not statistically significant 𝑥2= (3, n =1220) =4.772, 

p =.311, indicating that gender and socioeconomic background statistically did 

not explain dropping out of upper secondary education. Hosmer and Leme-

show´s test indicated that model was adjustable for the data: 𝑥2(4) =2.579, p = 

.631. This model classified in total of 75.7 % of cases correctly classifying 100 % of 

the students who did graduate correctly and 0% of the students who did not 

graduate correctly. There was no significant connection between gender and so-

cioeconomic background and dropping out of upper secondary education.  

In step 2 the predictor variables (difficulties in technical reading skills (pre-

dictor 1), difficulties in reading comprehensions skills (predictor 2), difficulties in 

arithmetic skills (predictor 3)) were added to the model. The model was statisti-

cally significant 𝑥2= (7, n =1220) = 14.30, p <.046, suggesting that it could distin-

guish between those graduating and not graduating upper secondary school. The 

model explained between 1.2% (Cox & Snell R square) and 1.7% (Nagelkerke R 

square) of the variance in the dependent variables. According to Hosmer & 

Lemeshow´s test the Step 2 model was adjustable for this data: 𝑥2(6) =8.106, p = 

.230. This model classified in total of 75.7 % of cases correctly classifying 100% of 

the students who did graduate correctly and 0% of the students who did not 

graduate correctly.  

It was found that the odds of not graduating upper secondary education 

increased by 1.671 times (95% CI OR [1.129, 2.472]) if the student belonged to the 

lowest 10% of the arithmetic skills when family´s socioeconomic background and 

gender were controlled. Reading comprehension did not explain dropping out of 

education after controlling family´s socioeconomic background and gender. The 

results of logistic regression analysis are shown in Table 4. 

In the last step (Step3), the socioeconomical background was added to the 

model as an interaction term to investigate the interaction between learning dif-

ficulties (technical reading skills, reading comprehension and arithmetic skills) 

and socioeconomical background. The model was marginally significant 𝑥2= (16, 
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n =1220) = 24.91, p=.071. The model explained between 2.0% (Cox & Snell R 

square) and 3.0% (Nagelkerke R square) of the variance in the dependent varia-

bles. According to Hosmer & Lemeshow´s test the Step 3 model was adjustable 

for this data: 𝑥2(7) =7.462, p = .382. This model classified in total of 76.0 % of cases 

correctly classifying 99.2% of the students who did graduate correctly and 3.7% 

of the students who did not graduate correctly. 

The results show that there was one significant interaction effect found on 

dropping out of upper secondary education (see Table 4).  
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Table 4 

Logistic Regression Predicting the Odds of Not Graduating Upper Secondary Education 

 

Step 1. 

B SE Wald df p OR 95%CI OR 

LL       UL 

Gender -.10 .14 .53 1 .47 .91 .70 1.18 

SES 1   3.96 3 .27    

SES 2 -.18 .36 .24 1 .62 .84 .41 1.70 

SES 3 -.29 .35 .70 1 .41 .75 .38 1.49 

SES 4 -.48 .35 1.82 1 .18 .62 .31 1.24 

Constant -.76 .34 5.05 1 .03 .47   

Step 2.  

Gender -.13 .14 .91 1 .34 .88 .67 1.15 

SES 1   1.82 3 .61    

SES 2 -.13 .36 .12 1 .73 .88 .43 1.80 

SES 3 -.20 .36 .31 1 .58 .82 41 1.65 

SES 4 .33 .27 .86 1 .35 .71 .36 1.45 

Technical Reading .13 .24 .30 1 .58 1.14 .71 1.84 

Reading comprehension 
 

.43 .27 2.48 1 .16 1.53 .90 2.61 

Arithmetics 
 

.51 .20 6.60 1 .01 1.67 1.13 2.47 

Constant -.94 .35 7.36 1 .01 .39   

Step 3.          

Gender -.16 .14 1.28 1 .26 .86 .65 1.12 

SES 1   1.94 3 .58    

SES 2 -.52 .45 1.30 1 .25 .60 .25 1.45 

SES 3 -.39 .44 .80 1 .22 .59 .29 1.39 

SES 4 -.53 .44 1.49 1 .22 .59 .25 1.38 

Techical Reading  .93 .93 1.0 1 .32 2.52 .41 15.53 

Reading comprehension 

 

.05 1.37 .001 1 .97 1.05 .07 15.29 
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Table 3 Continued 

 

 B SE Wald df p OR 95%CI OR 

LL       UL 

 

 

Arithmetics 

 

-.86 

 

.88 

 

.97 

 

1 

 

.32 

 

.42 

 

.08 

 

2.35 

Technical reading*SES 1   3.66 3 .30    

Technical reading*SES 2 -.45 1.01 .19 1 .66 .64 .09 4.67 

Technical reading*SES 3 -.88 1.01 .76 1 .38 .41 .06 3.01 

Technical reading*SES 4 -1.72 1.12 2.36 1 .13 .18 .02 1.61 

Reading compr.*SES 1    .13 3 .99    

Reading compr.* SES 2 .46 1.44 .10 1 .74 1.60 .10 26.61 

Reading compr.*SES 3 .37 1.44 .07 1 .80 1.44 .09 24.16 

Reading compr.*SES 4 .29 1.49 .04 1 .84 1.34 .07 25.03 

Arithmetics*SES 1   5.08 3 .17    

Arithmetics*SES 2 1.86 .94 3.86 1 .05 6.38 1.00 40.56 

Arithmetics*SES 3 1.10 .94 1.39 1 .24 3.01 .48 18.83 

Arithmetics*SES 4 1.51 .97 2.40 1 .12 4.51 .67 30.45 

Constant -.69 .42 3.68 1 .10 .50   

 

Note. B= logistic regression coefficient; SE = standard error; OR = odds ratios, 95%CI OR= confi-
dence interval for odds ratios, LL= lower level, UL=upper level, Learning difficulties groups; 
0=No difficulties in technical reading (reference category), 1 = Difficulties in technical reading; 
0=No difficulties in reading comprehension (reference category), 1 = Difficulties in reading com-
prehension; 0 = No difficulties in arithmetic skills (reference category), 1 = Difficulties in arith-
metic skills;  SES 2 = comprehensive school, vocational courses, SES 3 = vocational college degree, 
polytechnic degree, or lower university degree (bachelor’s), SES 4 = higher university degree (i.e., 
master’s, licentiate, or doctoral), SES 1 as a reference category (“comprehensive school, vocational 
courses “). “Girl=1” as a reference category.  
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4 DISCUSSION 

The purpose of this study was to investigate to what extent learning difficulties 

measured in the 9th grade predict dropping out of upper secondary education. 

Furthermore, this study aimed to find out to whether the connection between 

learning difficulties and dropping out of secondary education is moderated by 

family´s socioeconomic background. 

This longitudinal study showed that learning difficulties predict dropping 

out of upper secondary education. Difficulties in arithmetic skills and reading 

comprehension explained dropping out of upper secondary education, when 

only learning difficulties group -variables were in the model. This result support 

the findings from previous research literature, as learning difficulties have been 

found to be one of the strongest risk factors for educational dropouts (Deshler et 

al. 2001; Kortering & Christenson, 2009; Nurmi, 2011; Thurlow, Sinclair & John-

son, 2012). The test of the equality of the coefficients of reading comprehension 

skills and arithmetic skills indicated that there is no significant difference be-

tween the coefficients, so either of the measured skills is stronger predictor than 

other when the analysis included only learning difficulties group -variables as pre-

dictors.  

Furthermore, results in this study showed that reading comprehension did 

predict dropping out of upper secondary education, but technical reading did 

not have effect on dropping out. This finding supported the hypothesis partially 

as only reading comprehension predicted dropping out of upper secondary ed-

ucation.  One possible explanation for this result could be that the students whose 

technical reading skills were low, still perform well in reading comprehension. 

This is also in line with the previous knowledge that technical reading skills and 

reading comprehension skills can occur separate from each other (Aro et al. 2008). 

This finding also suggests that student´s technical reading skills might not 

play such an important role in upper secondary education as the studies require 

more complex strategies that allow students to read and process information 

from texts. These strategies are considered as higher cognitive processes that 
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enable the reader to create meaningful representations of the text and words be-

ing read (Jakobson et al., 2022). Therefore, in special education, focus on prac-

tising technical reading skills such as decoding or reading fluency, might not be 

expedient with secondary school-aged students, but rather the focus should bet-

ter be in improving reading comprehension skills such as reading strategies, in-

ference making skills and also, reading motivation. Adequate reading compre-

hension plays an important role in student´s school path, as reading comprehen-

sion skills have been found to be in connection to school performance in previous 

studies (Panula, 2013), as well as according to this study, to upper secondary 

school dropouts.  

Arithmetic skills were also found to be a predictor for educational dropout 

in upper secondary education. A rather interesting finding is that after investi-

gating the connections between family´s socioeconomic background and learn-

ing difficulties, student´s arithmetic skills still explained dropping out of upper 

secondary education, but reading comprehension did not have effect in dropping 

out after that. This is an important finding as this result indicates that student´s 

arithmetic skills seem to be a stronger predictor for educational dropout than 

reading comprehension skills. The connection between mathematical difficulties 

and educational dropouts have been established only in few longitudinal studies 

in Finland, (Hakkarainen et al., 2015; Hakkarainen et al., 2012; Korhonen et al., 

2013), and results from this study provide valuable support for these previous 

findings. As well, this study offers knowledge of the connection between stu-

dent´s arithmetic skills and educational dropouts in upper secondary school.  

Furthermore, there is not much knowledge of the connection between different 

subtypes of learning difficulties and educational dropouts, as only few Finnish 

longitudinal studies have investigated the connections between mathematical 

difficulties and reading difficulties in the same study (see Hakkarainen et al., 

2016; Hakkarainen et al. 2015; Korhonen et al., 2013), which would allow the com-

parison of different types of learning difficulties.  

Student´s socioeconomic background or gender did not statistically predict 

dropping out of upper secondary education in this study when they were added 
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in the model without other predictors. This result indicates that there are other 

predictors that explain dropping out of upper secondary education within the 

participants in this study. Thus, the effect of socioeconomic background was me-

diated through learning difficulties in this study; when the socioeconomic back-

ground was in the model with other predicting variables, reading comprehension 

did not predict dropping out of education. This indicates, that the higher the so-

cioeconomic background of the family is, the better are the reading comprehen-

sion skills, and the lower is the risk for dropping out of upper secondary educa-

tion. In previous studies, the connection between reading comprehension and 

socioeconomic status has been found, as students with lower socioeconomic 

background tend to perform worse in reading comprehension skills (See e.g., Van 

der Kleij et al., 2022). The connection between arithmetic skills and dropping out 

of education remained significant after including socioeconomic background in 

the analysis. This result indicates that the effect of student´s arithmetic skills on 

dropping out of education is so strong, that even the family´s situation will not 

affect the outcome.  

Also, one interaction effect was found. This finding suggests that if the stu-

dent´s arithmetic skills were poor and the highest level of education of either of 

the parent was “vocational school or high school”, the more likely the student 

dropped out of upper secondary education compared to the situation where ei-

ther of student´s parent´s level of education was “comprehensive school or some 

vocational courses”. This result is rather surprising, as in this case the risk of 

dropping out of upper secondary education increased when the parents had 

graduated from upper secondary education. One possible explanation could be 

that the lower the education of the parents is, the more there might be also other 

challenges besides mathematical learning difficulties, that require support. 

Therefore, the need for support can be detected more easily and the support 

could be more intense for the child with lowest socioeconomic background. This 

could decrease the risk for dropping out of upper secondary education. Students 

that have higher socioeconomic background possibly do not receive as much 
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support during their studies for mathematical learning difficulties, as there might 

not be other visible challenges that require support.  

4.1 Limitations and future research  

This study has some limitations that need to be considered when interpreting the 

results. Firstly, to measure mathematical learning difficulties, only arithmetic 

skills were used as a measure. This study does not provide knowledge of the 

connections between other mathematical sub-skills or specific diagnosed mathe-

matical learning disability and dropping out of education. Furthermore, previous 

research has established tight relationship between mathematical difficulties and 

reading difficulties (see e.g., Andersson, 2010; Dirks et al., 2008) as there are stu-

dents that have difficulties in both reading and mathematics. Also, many stu-

dents that have learning difficulties in mathematics or reading, also have chal-

lenges with behaviour and/or attention (Auerbach et al. 2008; Hakkarainen et al., 

2016).  In the future research it would be interesting to investigate, whether stu-

dents with comorbidity difficulties are at higher risk for dropping out compared 

to ones with only difficulties in either of skills, or what kind of profiles are at the 

highest risk of dropping out.  

Secondly, this study was conducted in Finnish school system, and therefore 

the interpretation of the results should be done with caution when comparing 

them to other education systems. Thirdly, the information of the graduation from 

the upper secondary education was collected from the school registers only at 

one timepoint. Not graduating within certain period of time, does not automati-

cally mean that the student will stay without upper secondary education for the 

rest of their lives.  

Fourthly, there are some limitations regarding the analysis method, that 

should be taken into consideration. At its best, the model was able to classify all 

of the graduated students correctly but managed to classify only 3.7 % of the non-

graduated students correctly. At some steps, none of the non-graduating stu-

dents were ranked correctly, which may be due to the fact that the probability of 
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0.5 has been set as the limit for classification, and this is apparently not enough 

as a limit for correct classification (Metsämuuronen, 2008). The problem may also 

be that the variables are clustered/nested or subordinate to each other, i.e. they 

are not equal in terms of explanation, as our model assumes. However, the clus-

tering of the data was tested before conducting the analysis, and the results indi-

cated that the data is not nested, and therefore logistic regression was used as an 

analysis method.  The model could have been re-evaluated, for example by 

changing the classification limit, or by trying different cut-off values, because 

now the model does not fully model dropping out of upper secondary school. 

Nonetheless, dropping out of education is a complex phenomenon, and building 

a model that is able to explain educational dropouts is rather challenging. This 

study aimed to investigate learning difficulties as predictors for dropout, and the 

connection between the predictors and dropping out of education was found. 

Yet, there are still gaps that this study did not investigate, which leaves room for 

future research.  

As previous studies have indicated, students with learning difficulties re-

quire additional support during their studies (Tunmer & Greaney, 2010). The 

sooner the support is arranged for the student, the easier it is to prevent an accu-

mulation of challenges in the future (Ministry of Education and Culture, 2023). 

Furthermore, students that receive special education are at higher risk of drop-

ping out of upper secondary education, and students who have accomplished 

primary and secondary school according to individual study plan, academically 

perform the worst (Ristikari et al., 2018).  According to the results of this study, 

students with mathematical difficulties have the highest risk of dropping out of 

education. Therefore, investigating the connection between the effects of received 

support on learning difficulties, especially on mathematical learning difficulties, 

and educational dropouts is important as only few longitudinal studies have in-

vestigated the role of educational support on dropping out of upper secondary 

education (see e.g., Hakkarainen et al. 2015). Furthermore, some students receive 

more intensive support for their learning difficulties through rehabilitation, 

which is usually offered outside school (i.e., neuropsychological rehabilitation). 
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There is no previous research available on the effects of rehabilitation on drop-

ping out of education. Investigating the role of educational -and other support 

for learning difficulties would offer knowledge of the efficiency and functionality 

of the existing support system on preventing educational dropouts.  

4.2 Ethical consideration and practical implications 

The data used in this study, School path: From initial stages to further studies, is 

funded by the Academy of Finland and it was approved by the Jyväskylä Ethics 

Committee in 2018. As I have not collected the data used in this study by myself, 

I was not able to influence the ethical decisions related to the data collection pro-

cess. However, I am obligated to follow the guidelines of good scientific practice 

(GSP). These guidelines include the core values of integrity and transparency 

when conducting research and evaluating and presenting the results (TENK, 

2023). Furthermore, while conducting the research, the data should be handled 

in such a way that the identity of the participants remains secure. Also, I must 

make sure that the data is stored in a well-secured place. After the research is 

completed, the data will be destroyed. 

According to this study, difficulties in arithmetic skills was the strongest 

predictor of dropping out of upper secondary education, and the connection re-

mained statistically significant even when family´s socioeconomic background 

was controlled. This gives valuable information for education professionals 

when planning adequate interventions and support for students with learning 

difficulties. According to the results of this study, it could be that higher educated 

parents can support their children with contents that require reading compre-

hension skills, but mathematical difficulties possibly require more intensive and 

targeted support, that should be offered through special education and/or reha-

bilitation services.   

As the compulsory school age is extended to eighteen in Finland, the need 

for adequate and efficient support for learning difficulties in upper secondary 

education is evident. The number of students with need of additional support for 
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learning is only rising (Statistics Finland, 2021b), and this poses a challenge for 

education institutes to meet the demands. More information about the predictors 

of dropping out of education is needed. Also, the reform of the social welfare 

system (SOTE) was put into practice in the beginning of the year 2021 in Finland, 

and at the school level it affects the work and availability of schools´ welfare pro-

fessionals. The school psychologists will no longer work at schools, which is a 

huge issue as working remotely can jeopardize cooperation between the school 

welfare group actors (The Finnish Psychological Association, 2021). This might 

have a negative impact on the students' right to access psychological examina-

tions and may further delay the already long diagnostic process for identifying 

learning disabilities. Therefore, research about connection between learning dif-

ficulties and school dropouts is crucial, as the education system as well as social 

welfare system should be improved towards actual needs of the students.  
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