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Abstract 

 

Internationally, female L2 learners of English are believed to outperform males 

in all areas including writing. However, in the context of Sweden, the gender 

gap has been reducing in recent decades. A body of literature focusing on gender 

differences and syntactic complexity of Swedish high school L2 learners of 

English using the Uppsala Learner English Corpus (ULEC) has not provided 

strong evidence to suggest female students outperform male students. 

Furthermore, the analyses of most of these studies do not take into consideration 

other important control variables, lack thorough statistical testing and use small 

datasets. This study uses linear regression analysis to test the hypothesis of 

whether females outperform males. It uses the ratio of dependent clauses to total 

clauses (DC/C) as a proxy of syntactic complexity which is estimated using the 

L2 Syntactic Complexity Analyzer (L2SCA). A total of 663 essays written by 

year one and year two senior high school L2 learners taken from the ULEC 

dataset are used in the analysis. The results clearly reject the hypothesis that 

females outperform males. An inconclusive yet interesting insight which 

requires further investigation is some evidence from the results which suggests 

that males may in fact outperform females when programme fixed effects are 

considered.   
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1. INTRODUCTION 
 

It is widely believed in Western cultures that females outperform males when learning a 

second language (Saville-Troike 2005). Nature-based scenarios of L2 acquisition have 

been argued for explaining the gender disparity. Van der Silk et al. (2015) point to the 

presence of different memory systems between males and females which benefit the 

latter after puberty. Van der Silk et al. (2015) hypothesise that this genetic endowment 

favours females’ ability to perform productive skills such as speaking and writing. To 

support this claim, amongst L2 learners of Dutch, using a dataset containing more than 

27,000 L2 learners, they found that women outperform men in speaking and writing 

proficiency.  

 In opposition to the nature-based arguments, Saville-Troike (2005) 

believes the gender difference in L2 acquisition to be a social construct which can be 

explained by cultural and psychological constraints and influences. Swann (2003) and 

Coates (2016) point out that traditional classroom settings have provided male students 

with an advantage over female students because they take up the majority of the 

teacher’s time and attention. While this seems to go against the belief that there is a 

female L2 acquisition advantage, it could be argued that this male advantage in the 

classroom is offset by other non-linguistic factors such as motivation and interest. 

Murphy & Elwood (1998) argue that boys are less motivated to learn in general. Van 

der Silk et al. (2015) also point to several studies which suggest that women are more 

motivated and have a more positive attitude towards learning a new language. Swann 

(2003) also raises the idea of an anti-academic culture amongst boys in school where 

English is seen as a girl’s subject 

The Swedish National Agency for Education (Skolverket) reported that girls 

outperform boys in all subjects at all levels of school. On average, girls outperform boys 

by 10 percent (SOU, 2009). The report points to an anti-study culture amongst boys 

which is associated with maintaining their masculinity and is not restricted to Sweden 

but is an international phenomenon. However, the report also shows that English as a 

subject in Swedish schools has one of the smallest gender gaps. The boys’ subject of 

English grades were the equivalent of 95 percent of girls’ grades compared to Swedish 

grades where boys scored only 83 percent of what the girls scored. Furthermore, the 

gender gap was the lowest for English out of all of the studied foreign languages. 
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Swedish boys scored 87 percent, 86 percent, and 85 percent of the girls’ scores in 

German, French, and Spanish, respectively. What is more, the gender gap in English is 

decreasing. The boys’ scores were less than 90 percent of girls’ scores in 1998, 90 

percent in 2001 and 95 percent in 2008 (SOU, 2009). In fact, based on high school 

national test results, the gender gap may have altogether disappeared. For instance, in 

the autumn term of 2012, overall, males actually scored higher in English A and English 

B than female students (SOU 2019a). On average, males scored 11.7 points and 13.7 

points in English A and English B, respectively compared to females who scored an 

average of 10.7 points and 12.9 points, respectively. However, these results seem to 

fluctuate year to year. For instance, in the spring term of 2013, the average English A 

score for males and females was identical (14.1 points) whereas in the autumn term of 

2013, females scored slightly higher on average (13.9 points) compared to males (13 

points) in English A (SOU 2019b; 2019c). What is more, this trend has seemed to have 

continued until contemporary times. Based on these trends, unlike the international 

literature on L2 acquisition and gender, it would suggest that the gender gap in L2 

acquisition for English in Sweden may have entirely disappeared amongst high school 

students.  

Although it is an important topic, investigating the factors driving the reduction 

in the gender gap amongst L2 learners in Sweden falls outside the scope of this study. 

This study focuses on the gender differences in one particular part of writing 

proficiency for Swedish L2 learners of English, namely syntactic complexity. Rather 

than focusing on the accuracy of the grammar and spelling of written comprehension, 

syntactic complexity focuses on capturing “the variety and degree of sophistication of 

the syntactic structures deployed in written production” (Lu 2017). This study justifies 

focusing on syntactic complexity rather than grammatical accuracy when investigating 

L2 writing proficiency in a Swedish context because like Signell (2012b) argues, the 

Swedish curricula and grading criteria for junior and senior high school students favours 

achieving communicative competence rather than reaching native or near-native 

competence. This means that students should be encouraged to attempt more difficult 

grammatical constructions such as the use of dependent clauses which are coherent and 

cohesive rather than simply ensuring that their writing is grammatically accurate such as 

having flawless spelling and punctuation.   

Several studies in recent years have investigated the presence of a gender 

difference in syntactic complexity amongst Swedish L2 learners of English (Bergman 
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2010; Johansson & Geisler 2011; Dahl 2012; Signell 2012a; 2012b). However, the 

results have been mixed despite using data from the same corpus. What is more, these 

studies have been limited in scope using datasets no larger than 50 observations as well 

as limited analytical tools. Only Johansson & Geisler (2011) used regression analysis 

which considered other factors besides gender when testing for a gender difference in 

syntactic complexity. Dahl (2012) admitted that her study was limited because it did not 

consider other factors which influence syntactic complexity such as motivation and 

aptitude. Signell (2012b) also referred to Swann (2003) who argued that it was difficult 

to confirm that a particular part of language discourse is intrinsically gender-dependent 

without taking into consideration other factors such as age and other socioeconomic 

variables.   

This study aims to test the hypothesis that female L2 learners perform better 

than male L2 learners with regards to the syntactic complexity of their writing 

comprehension. Nature and nurture-based arguments in the literature suggest that 

females perform better than males in writing comprehension. Furthermore, this 

hypothesis is supported by international empirical evidence. Despite this, the study 

argues that, within a Swedish context which has seen the gender gap in English results 

diminish in recent decades, gender differences are expected to be minor or even 

insignificant, especially when other factors affecting syntactic complexity such as 

motivation and interest are accounted for.  

The study aims to improve on the previous studies not only by applying 

regression analysis to a much larger dataset but by also including several more 

important factors when testing for a gender difference in syntactic complexity amongst 

Swedish L2 learners of English, thereby reducing the risk of omitted variable bias. The 

regression analysis used to test for the statistical significance of gender on syntactic 

complexity also includes several control variables to account for other important factors 

which affect syntactic complexity. These include the type of programme students are 

enrolled on which is used as a proxy for social class background, school year, course 

level, the type of essay written by the students, and finally whether there is an 

interaction between programme enrollment (proxy for social class background) and 

gender. The study provides a review of key empirical literature on the determinants of 

syntactic complexity amongst Swedish L2 learners of English with an emphasis on 

gender followed by a description of the methodology of the study and a presentation of 

the data and regression analysis results. The study ends with a discussion of the results 



 

8 

 

which takes into consideration the discussed literature followed by some 

conclusions.          

 

2. LITERATURE REVIEW 
There is a growing body of literature which looks at the effect of gender on second 

language acquisition (Driessen & van Langen 2013; Glowka 2014; Mateju & Smith 

2014; van der Silk et al. 2015; and Mady & Seiling 2017). In addition, a substantial 

amount of attention has been given to analysing the association between syntactic 

complexity and L2 writing quality (Taguchi et al. 2013; Crossley & McNamara 2014; 

Friginal & Weigle 2014; Li 2015; Yang et al. 2015; Biber et al. 2016). However, little 

focus in the international literature has been placed on studying the relationship between 

syntactic complexity and gender amongst L2 learners. Lu (2017) reported that there is a 

statistically significant relationship between several different measurements of syntactic 

complexity and L2 writing quality for L2 learners from diverse backgrounds. For 

instance, Taguchi et al. (2013) analysed 116 essays from international students studying 

at a US university whose L1 language included Korean, Hindi, Chinese, Thai, Spanish, 

Russian, German or French. Moreover, Yang et al. (2015) analysed L2 learners of 

English studying in the US whose L1 was either Chinese, Korean or Japanese. A review 

of the literature suggests that there is a general consensus that females outperform males 

in second language acquisition. Driessen & van Langen (2013) and Mateju & Smith 

(2014) reported that girls scored higher on L2 proficiency tests compared to boys. 

Furthermore, Glowka (2014), van der Silk et al. (2015), and Mady & Seiling (2017) 

found that females outperform males in reading, writing, speaking and listening for 

Polish L2 learners of English, L2 learners of Dutch and Canadian L2 learners of French 

respectively. In the context of Sweden, not only has the literature attempted to develop 

syntactic complexity research by looking at potential determining factors which may 

explain variation in syntactic complexity amongst L2 learners, it has also attempted to 

address whether gender differences exist. 
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2.1 Determinants of Syntactic Complexity in Sweden 

Johansson & Geisler (2011) used regression analysis on a dataset of 40 Swedish junior 

and senior high school students taken from the Uppsala Learner English Corpus 

(ULEC). An even number of males and females from years seven and nine from junior 

high school and years one and three from senior high school were included in the 

analysis. They used several proxies for syntactic complexity including several T-unit 

measurements, the Subordinate Clause Index (SCI), the number of relative clauses and 

nominal adverbial clauses. They reported that senior high school students had more 

syntactically error-free T-units (61 percent) than junior high school students (51 

percent). Senior high school students also used more subordinate clauses per main 

clause (1.84) compared to junior high school students (1.33). Although they did not 

focus specifically on syntactic complexity, an earlier study by Tillenious & Johansson 

(2007) reported that Swedish level B senior high school students performed better at 

grammar points such as verb form compared to level A senior high school students. 

Grönblom (2007) on the other hand, looked at differences between Swedish senior high 

school students enrolled on academic and vocational programmes and reported that the 

latter had more grammatical problems than the former.  

Although Dahl (2012) did not consider motivation and aptitude in her analysis, 

she acknowledged the importance of these factors affecting syntactic complexity. Henry 

(2009) did not investigate syntactic complexity directly, however, he did analyse the 

effect of gender on motivation to learn a second language amongst grade six and nine 

Swedish students. He found that over time girls’ motivation improved whereas boys’ 

motivation diminished. He also found that girls’ interest in English over time increased 

whereas boys’ interest decreased. Henry (2009) suggested this could explain the over-

representation of boys in the non-continuation groups when English is no longer 

mandatory in school. Another determinant of syntactic complexity which has not been 

measured in the reviewed literature but acknowledged by Signell (2012b) is the type of 

essay written by the student. Signell (2012b) argues that an argumentative essay is 

likely to have more subordinate clauses because of the presence of stance verbs such as 

‘I think (that)’ or ‘I feel (that)’ compared to a descriptive essay for instance. The ULEC 

corpus actually includes such data on essay type but has not been investigated in any of 

the reviewed literature’s analyses. Signell (2012b) does point out the data limitations of 

the ULEC corpus which restricts the inclusion of potentially significant determinants of 
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syntactic complexity such as students’ linguistic background like whether Swedish is 

their first language or not for instance.  

 

2.2 Swedish studies on gender differences in syntactic complexity 

           

The first of the reviewed studies to make use of the ULEC corpus for investigating 

gender differences in syntactic complexity amongst Swedish L2 learners of English was 

conducted by Bergman (2010). She reported that males performed slightly better than 

females when using error-free T-units as a proxy for syntactic complexity. Males scored 

a mean of 14.4 percent of error-free T-units compared to females who had a mean of 

13.6 percent error-free T-units. Johansson & Geisler (2011) on the other hand found no 

evidence to suggest there was a gender difference in syntactic complexity for any of the 

proxies they used amongst either junior or senior high school students.  

Signell (2012a), although admitting her study was limited in scope, reported that 

the gender gap differs for junior and senior high school students. She reported that 

female students outperform male students in junior high school. The females scored a 

mean SCI of 1.92 compared to males who scored 1.53. However, for senior high school 

students, using error-free T-units as a proxy for syntactic complexity, males performed 

markedly better than females scoring a mean length of 14.62 compared to females who 

scored 11.48. In another study investigating 28 essays by Swedish junior and senior 

high school students, Signell (2012b) provided more evidence to suggest females score 

higher in syntactic complexity at the junior high school level. Females scored a SCI of 

1.89 compared to males who scored 1.67. However, this time she found that the gender 

gap amongst senior high school students was negligible and admits her results are 

inconclusive.         

The largest of the studies which included 43 essays was by Dahl (2012). The 

study was restricted to year nine junior high school students including 18 females and 

25 males. Dahl (2012) did not look at syntactic complexity per se but looked at a 

number of grammatical constructions including relative clauses (often used as a proxy 

for syntactic complexity), prepositions and subject-verb agreement. The results 

suggested a slight advantage to females. However, the males performed better with 

relative clauses. Perhaps what was more interesting was the large variation within 

gender groups which Dahl (2012) reported. Dahl (2012) also noted that when observing 

the group of students with no errors, there was an over-representation of male students. 
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This leaves her to conclude that there are more important factors such as motivation and 

aptitude which may better explain this variation.  

Not only are the results from the literature mixed, but most also lack analytical 

rigour and the results have not been statistically tested for their significance with the 

exception of the study by Johansson & Geisler (2011). However, even this study fails to 

include important control variables, with the exception of school level, in order to 

reduce the presence of omitted variable bias. Furthermore, even if the other studies had 

been statistically tested, the small datasets they used would make the reliability of the 

results questionable. Because of these caveats, there is a need to revisit this research 

area in order to investigate whether gender differences exist in syntactic complexity 

amongst Swedish L2 learners of English.   

 

3. METHODS 
This section is made up of four subsections. The first defines the term syntactic 

complexity and operationalises the concept. The second and third describe the dataset 

and the model, respectively. The final subsection validates how well the automated 

syntactic complexity estimators are. 

3.1 Syntactic Complexity 

Lu (2017) accepts that there is a lack of agreement in the literature when defining 

syntactic complexity but he sees it as “the variety and degree of sophistication of the 

syntactic structures deployed in written production” (Lu 2017: 494). He also provides a 

taxonomy for syntactic complexity where he outlines five different categories. These are 

the length of the production unit, the amount of subordination, the amount of 

coordination, the degree of phrasal sophistication and the overall sentence complexity. 

Lu (2017) then provides different proxies for measuring each of these five categories of 

syntactic complexity. The measurements are calculated using Lu’s automated L2 

Syntactic Complexity Analyzer (L2SCA) using the batch mode (Lu 2010; 2011; Ai & 

Lu 2013; Lu & Ai 2015). In order to test the reliability of the 14 measurements he 

proposes, Lu (2017) correlated these measurements with L2 writing quality judged by 

human examiners using empirical data and found six of the measurements to have a 

strong correlation. These include the mean length of sentence (MLS), the mean length 

of T-unit (MLT), and the mean length of clause (MLC) which are proxies for the 
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production unit. The other three measurements are the number of coordinate phrases per 

clause (CP/C), the number of dependent clauses per clause (DC/C), and the number of 

complex nominals per clause (CN/C) which are used as proxies for, the amount of 

subordination, the amount of coordination, and the degree of phrasal sophistication, 

respectively. 

The study will be limited to using only the number of dependent clauses per 

clause (DC/C) as a proxy for syntactic complexity. This is because Johansson & Geisler 

(2011) observed many of the essays in the ULEC corpus to contain short T-units strung 

together with coordinators such as and or but which they point out that Hunt (1965) 

regarded as a sign of immature writing. Therefore, CP/C or the amount of coordination 

is dropped as a proxy for syntactic complexity in this study. It has also been decided 

that the three proxies for production unit length will not be used in this study because 

Johansson & Geisler (2011) reported that many essays of high school students included 

in the ULEC corpus have run-on sentences and use multiple clausal coordination which 

increases the length of sentences and T-units. They concluded that sentence length is not 

a good indicator for syntactic complexity when it came to the essays in the ULEC 

corpus which is why these production unit proxies are omitted in this study. 

Johansson & Geisler (2011) reported that the Subordinate Clause Index (SCI), 

the number of relative clauses per 100 words and the normalised frequency or nominal 

and adverbial clauses were the most reliable indicators of syntactic complexity. SCI is 

merely the number of subordinate clauses per main clause which is close to Lu’s 

subordination DC/C indicator. This provides further confidence and justification for 

using DC/C as a proxy for syntactic complexity when analysing the ULEC corpus.  

 

3.2 Dataset 

 

The data was taken from the Uppsala Learning English Corpus (ULEC) from the 

Department of English at Uppsala University which is a corpus made up of essays 

written by Swedish L2 learners of English (Johansson & Geisler 2009). The essays were 

collected by student teachers studying at Uppsala University who were teaching English 

in high schools within the Uppsala municipality as part of their course. They instructed 

L2 learners of English to write between 200 and 250 words. Some student teachers 

instructed their L2 learners to write descriptive essays while others instructed their L2 
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learners to write figurative or argumentative essays. This study uses a sub-sample of the 

ULEC corpus which includes 34 classes from different high schools within Uppsala 

instructed by student teachers. First-year senior high students made up 26 of the classes 

while the other eight classes were made up of second-year senior high school students.  

Table 1 displays the non-linguistic variables included in the dataset and provides 

a description of the categories for each variable. Table I in Appendix A provides 

descriptive data for each of the 34 classes included in the study’s dataset. The number of 

students in each class ranged from four to 34 students. The table also breaks down the 

number of students in each class by gender. The classes are also categorised by 

programme type. The programmes are either academic or vocational. The classes are 

also categorised by year and course level. Although most year one classes are enrolled 

on course A and most year two classes are enrolled on level B there are some instances 

in the dataset where year two classes are enrolled on a level A course. Table I also 

shows that the essays were written between 2006 and 2014. The final column shows 

whether the students of each class wrote descriptive, figurative or argumentative essays. 

The table does not include the length of the essays. However, essays shorter than 50 

words had to be taken out of the dataset because a 50 word text was the limit in order to 

analyse the essays in the L2SCA analyser software. 

 

Table 1. Description of non-linguistic variables 

Non-linguistic 

Variables 
Description 

Gender Categorical; female and male 

Programme Categorical; academic or vocational programme in senior high school 

Year Categorical; year one and year two in senior high school 

Course Categorical; course A and B in senior high school 

Essay genre Categorical; descriptive, argumentative or figurative essays assigned by 

student teachers 
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3.3 Validating automated syntactic complexity indices  

 

In an attempt to validate whether the syntactic complexity indices calculated 

automatically using Lu’s L2SCA analyser are good proxies for manually calculated 

indices, the essays of a class of year one senior high school students included in the 

sample of the study selected from the ULEC corpus were both automatically and 

manually estimated. One of the essays was omitted because it contained less than 50 

words, which falls below the lower limit for the L2SCA analyser. This left 19 essays 

written by 11 male students and eight female students.  

In order to calculate the ratio of dependent clauses to total clauses (DC/C), each 

essay was separated into clauses. The dependent clauses, defined as clauses which 

cannot stand alone in a sentence, were then identified. The total number of dependent 

clauses per essay were then divided by the total number of clauses in order to calculate 

the DC/C index value. Appendix B provides an example of one of the essays and 

illustrates how the essay was separated by clauses. 

Table 2 shows the automatically and manually calculated indices for the ratio of 

dependent clauses to total clauses. The third column displays the percentage difference 

between the automated and manually calculated indices. The gender of the student who 

wrote the essay is displayed in the fourth column. The manual calculations were made 

by the author. 
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Table 2. Automated and manually calculated indices for syntactic complexity 

 

Automated indices using L2SCA analyser Manual indices calculated by author Difference Gender of student 

0.56 0.44 140% Male 

0.32 0.31 103% Male 

0.42 0.44 95% Female  

0.17 0.15 113% Female 

0.43 0.40 107% Male 

0.43 0.16 269% Male 

0.50 0.43 116% Female 

0.47 0.29 162% Male 

0.33 0.35 94% Female 

0.50 0.22 227% Male 

0.52 0.39 133% Male  

0.42 0.29 145% Female 

0.40 0.33 121% Female 

0.35 0.26 145% Male 

0.43 0.14 307% Male 

0.42 0.28 150% Female 

0.37 0.31 119% Female 

0.40 0.14 286% Male 

0.61 0.43 143% Male 

 

From observing the indices in Table 2, one can see that the automated indices 

are overestimated in comparison to the manually calculated indices in every case except 

for two essays. The difference in index values between automated and manually 

calculated indices ranges from 94 percent to 307 percent. There are five cases where the 

difference is greater than 150 percent. Interestingly, in all five cases of significant 

overestimation, the students are all males.  

Figure 1 is a scatter diagram of the automated and manually calculated indices 

and the correlation between the two indices is 0.497. Considering that the automated 

and manual indices are calculated using the same data, it is surprising that the 
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correlation is not a lot higher. In order to test the sensitivity of these results, the 

correlation between the automated and manually calculated indices of another proxy for 

syntactic complexity was calculated. Using the same sample of 19 essays, the mean 

clause length (MLC) was automatically calculated using the L2SCA analyser and 

manually calculated by the author. The correlation is 0.501 which is very similar to the 

ratio of dependent clauses to clauses (DC/C) correlation.  

 

Figure 1. Scatter diagram of manually versus automatically calculated syntactic 

complexity scores 
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3.4 Model 

The model specified in this study can be seen as an extension of the multiple linear 

regression model used in Johansson & Geisler (2011) illustrated in the equation (1) 

below:  

 

(1)  Yi = α + β1X1i  + β2X2i + β3X1i*X2i + εi 

 

Y represents an indicator for syntactic complexity which is the dependent or 

response variable and X1 and X2 are independent or explanatory variables representing 

school year and gender, respectively. The third independent variable represented by 

X1*X2 captures the interaction between school year and gender. Johansson & Geisler 

(2011) run several models where they test an array of syntactic complexity indicators 

including the SCI, the number of relative clauses, etc. ε measures the error term which 

captures the remaining factors which affect the dependent variable other than what is 

captured by the specified independent variables in the model.   

This study extends the model by including more independent dummy variables 

which are seen as affecting syntactic complexity. These include a dummy variable for 

students enrolled on an academic programme, and a dummy variable for students who 

wrote an argumentative essay. The dummy variable for academic programme can be 

seen as measuring programme fixed effects. That is to say, factors which vary between 

academic and vocational programmes but which are constant within the academic and 

vocational programmes. The literature suggests that a significant factor which can vary 

across academic and vocational programmes is social class divisions (Sych 2016; 

Nyland et al 2017; Nyland et al 2018). Nyland et al (2018) argue that the Nordic model 

of following an educational equality approach has been replaced in recent decades with 

a neo-liberal approach which favours competition and employability. Swedish students 

whose parents have an academic background are overrepresented in academic 

programmes whereas Swedish students whose parents do not have an academic 

background are overrepresented in vocational programmes (Nyberg et al 2017). The 

dummy variable for argumentative essays can be seen as a control variable since the 

variation in syntactic complexity across students’ essays may be explained in part by the 

type of essay they are assigned, as argued in Signell (2012b). For instance, an 

argumentative essay may require more stance verbs such as ‘believe, think and wish’ to 
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express an opinion which may require more dependent clauses than a descriptive or 

figurative essay for instance. Therefore, this control variable does not necessarily 

capture the capacity of a student’s syntactic complexity but instead the necessity of 

using more syntactic complexity in their essays.  

The purpose of adding more independent variables to the model is to attempt to 

increase the coefficient of determination (R2), in other words, the proportion of the 

variation in the dependent variable explained by the independent variables included in 

the model. Another reason why it is important to add more independent variables, also 

known as omitted variable bias, is because the model may suggest that a significant 

proportion of the variation in the dependent variable is explained by an independent 

variable but in fact is explained by another independent variable not included in the 

model, but which is strongly associated with both the included independent variable and 

the dependent variable. For instance, a model with just one independent variable 

(gender) may be shown to explain a significant proportion of the variation in the 

dependent variable (syntactic development) where females score higher. However, there 

may be another important independent variable (enrolled programme for example) 

omitted from the model but is associated with both gender and syntactic complexity. It 

may be the case that more females tend to enroll on the academic course than the 

vocational course. Therefore, it might not be gender which affects syntactic complexity 

but programme enrollment which actually affects the dependent variable. By including 

both programme and gender into the model means that the model can test to see what 

effect gender has on syntactic complexity, ceteris paribus, more specifically when there 

is no gender difference across enrolled programmes.  

The extension of equation (1) is specified in equation (2) below: 

        

 

(2)  Yi = α + β1X1i + β2X2i + β3X3i + β4X4i + β5X1i*X2i + εi  

 

Y represents the ratio of dependent clauses to clauses (DC/C) which is a proxy 

for syntactic complexity, and all of the explanatory variables on the right-hand side of 

the equation are dummy variables. X1, X2, and X3 are dummy variables for female 

students, students enrolled on an academic programme, and students who wrote an 

argumentative essay, respectively. X4 is a dummy variable for course B students. There 
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is also the opportunity to use year two students as a dummy variable for X4. However, 

year and course will not both be used in the same model because it is expected that 

these two variables are strongly correlated which could create multicollinearity in the 

model thereby violating the assumptions of Ordinary Least Squares (OLS) linear 

regression. As in the Johansson and Geisler (2011) model in equation (1), an interaction 

between two variables in included. However, instead of specifying an interaction 

between gender and age, gender and programme will be added to into the model by 

interacting the female and academic programme dummy variables.   

While a strength of this study is that it extends Johansson & Geisler’s (2011) 

model to include more explanatory variables which should strengthen the overall model 

for explaining syntactic complexity variation in L2 learners’ writing comprehension, 

many important factors are missing. One of these factors is the language background of 

the students. Unfortunately, the ULEC dataset does not contain information as to 

whether Swedish is the first or second language of the students. It is possible that 

English is in fact an L3 or even L4 for some of the students in the ULEC corpora. 

According to Swedish National Agency for Education data, there does seem to be some 

variation in English national test results between students classified as having a Swedish 

background and students classified as having a foreign background1. For instance, in the 

autumn term in 2012, students with a Swedish background scored 13.6 points on 

average in English 6 whereas students with a foreign background scored an average of 

11.8 points (SOU 2019a). However, students with a Swedish background do not always 

score higher than students with a foreign background. In the autumn term in 2013, 

students with a Swedish background scored 13.3 points in English 5 whereas students 

with a foreign background scored 13.6 points on average (SOU 2019c).     

Model 1 will begin with dummy variables X1, X2, X3, and X4. Further models 

will be specified in order to find the most robust model with the highest adjusted 

coefficient of determination (adjusted R-squared) which includes only statistically 

significant explanatory variables.  

 

  

                                                 
1 In the dataset, a student with a Swedish background is defined as a student who was born in Sweden and 

has at least one parent who was born in Sweden. A student with a foreign background is defined as a 

student who was not born in Sweden or was born in Sweden but whose parents were both born outside of 

Sweden. 
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4. RESULTS 

This section begins with an analysis of the descriptive statistics of the automated 

syntactic complexity measures as well as some statistics related to the non-linguistic 

variables grouped by gender. The results of the linear regression models are then 

displayed and described.  

 4.1 Descriptive statistics 

Figure 2 displays the distribution of the ratio of dependent clauses to total clauses 

(DC/C) as well as a smaller table on the right-hand side which shows some descriptive 

statistics of the data. The mean DC/C score is 0.394 and has a standard deviation of 

0.123. Furthermore, the DC/C scores range from 0.067 to 0.750. The Jarque-Bera 

statistic and p-value show that the data can be regarded as normally distributed at the 99 

percent confidence level. However, it should be noted that three essays of the 663 

essays (essays 374, 495 and 645 were omitted from the study’s dataset because they 

scored zero for DC/C which shows that there must have been a technical fault when the 

scores were estimated in the L2SCA analyser. These outliers were discarded so as not to 

distort the distribution of the dataset.   

 

 

Figure 2. Histogram of DC/C and descriptive statistics 
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Table 3 provides some descriptive information regarding the explanatory 

variables which will be used in the linear regression models. The first row highlights 

that there is a much larger proportion of males to females in the sample (402 males 

compared to 261 females). The dataset could have been balanced so there was an equal 

number of males and females in the dataset but this would have involved randomly 

omitting 141 essays which would have significantly reduced the sample size. There are 

also many more students enrolled on the academic programme compared to the 

vocational programme. Relatively speaking, more females are enrolled on the academic 

course (79.31 percent) compared to males (70.40 percent). There are also many more 

year one students than year two students although the proportions of males and females 

are quite similar. There are also many more students enrolled on course A rather than 

course B which makes sense since most students in the sample are in year one. The 

majority of the essays are descriptive. Only 82 students were assigned an argumentative 

essay but proportionally speaking more females wrote argumentative essays than males 

(14.18 percent compared to 11.19 percent).  

 

Table 3 - Non-Linguistic Variables by Gender 

 

Gender Total 
 
663 

Males 
 
402 

Females 
 
261 

Programme 
Academic 
Vocational 

 
490 
173 

 
283 (70.40%) 
119 (29.60%) 

 
207 (79.31%) 
54 (20.69%) 

Year 
1 
2 

 
512 
151 

 
310 (77.11%) 
92 (22.89%) 

 
202 (77.39%) 
59 (22.61%) 

Level 
A 
B 

 
550 
113 

 
339 (84.33%) 
63 (15.67%) 

 
211 (80.84%) 
50 (19.16%) 

Genre 
Descriptive 
Argumentative 
Figurative 

 
520 
82 
61 

 
304 (75.62%) 
45 (11.19%) 
53 (13.18%) 

 
216 (82.76%) 
37 (14.18%) 
8 (3.07%) 
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4.2 Linear Regression Results 

In total, eight linear regression models were specified. Tables 4 and 5 display the results 

for each model. The first five models presented in Table 4 include the entire sample of 

663 essays whereas Models six, seven and eight presented in Table 5 display the results 

for a subsample which only includes the year one senior high school students (512 

essays). Newey-West standard errors are used to calculate the estimators in all eight 

models, therefore the presence of heteroskedasticity or serial correlation in the error 

terms should not distort the values of the estimators. Furthermore, the dependent 

variable is the ratio of dependent clauses to total clauses (DC/C) in all of the models. 

The R-squared or coefficient of determination was found to be significant for all eight 

models. The F-statistics and p-values are displayed in the tables below. The p-values for 

the explanatory variables which are statistically significant at the 95 percent confidence 

level are italicised and all of the models include an intercept. 
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Table 4 - Linear Regression Results of Models 1 - 5 

 

Model Explanatory variables Coefficient Standard 

Error 
T-

statistic 
P-

value 

Model 1 
Obs. 
R-squared  
Adjusted R-

squared  
F-statistic  
P-value  

 
663 

0.147 
0.142 

 

28.441 
0.000 

 
Intercept 
Female 
Academic programme 
Course B 
Argumentative essay 

 
0.361 

-0.020 
0.031 
0.011 
0.133 

 
0.013 
0.009 
0.015 
0.015 
0.017 

 
26.963 
-2.106 
2.096 
0.760 
7.624 

 
0.000 
0.036 
0.036 
0.448 
0.000 

Model 2 
Obs. 
R-squared  
Adjusted R-

squared  
F-statistic  
P-value  

 
663 

0.152 
0.147 

 

29.448 
0.000 

 
Intercept 
Female 
Academic programme 
Year 2 
Argumentative essay 

 
0.358 

-0.019 
0.029 
0.023 
0.136 

 
0.014 
0.009 
0.014 
0.013 
0.017 

 
26.375 
-2.076 
2.026 
1.740 
7.843 

 
0.000 
0.038 
0.043 
0.082 
0.000 

Model 3 
Obs. 
R-squared  
Adjusted R-

squared  
F-statistic  
P-value  

 
663 

0.146 
0.142 

 

37.670 
0.000 

 
Intercept 
Female 
Academic programme 
Argumentative essay 
 

 
0.361 

-0.020 
0.033 
0.130 

 
0.013 
0.009 
0.014 
0.017 

 
26.980 
-2.074 
2.381 
7.678 

 
0.000 
0.038 
0.018 
0.000 

Model 4 
Obs. 
R-squared  
Adjusted R-

squared  
F-statistic  
P-value  

 
663 

0.155 
0.149 

 

24.168 
0.000 

 
Intercept 
Female 
Academic programme 
Year 2 
Argumentative essay 
Interaction between 
Female and Academic 

programme 

 
0.350 
0.008 
0.041 
0.023 
0.135 

-0.035 

 
0.016 
0.019 
0.018 
0.013 
0.017 
0.022 

 
22.126 
0.390 
2.280 
1.801 
8.026 

-1.598 

 
0.000 
0.697 
0.023 
0.072 
0.000 
0.111 

Model 5 
Obs. 
R-squared  
Adjusted R-

squared  
F-statistic  
P-value  

 
663 

0.155 
0.150 

 

30.207 
0.000 

 
Intercept 
Academic programme 
Year 2 
Argumentative essay 
Interaction between 
Female and Academic 

programme 

 
0.352 
0.038 
0.023 
0.136 

-0.028 

 
0.012 
0.015 
0.013 
0.017 
0.010 

 
28.390 
2.545 
1.789 
7.991 

-2.635 

 
0.000 
0.011 
0.074 
0.000 
0.009 

 

Model 1 displayed in Table 4 specifies a linear model with four dummy 

explanatory variables which include the effect of a student being female compared to 

male (female), the effect of a student being enrolled on an academic programme 

compared to being enrolled on a vocational programme (academic programme), the 

effect of a student enrolled on a level B course compared to a level A course (course B) 
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and the effect of a student writing an argumentative essay compared to a descriptive or 

figurative essay (argumentative essay). Model 1 has a relatively low R-squared (0.147) 

which means that most of the variation in syntactic complexity is not explained by the 

explanatory variables but by the error terms, or variables not included in the model. 

However, the linear regression is statistically significant. All of the explanatory 

variables are significant at the 95 percent confidence level except for course B (p-value 

0.448). Academic programme and argumentative essay have positive coefficients which 

means that these two variables have a positive relationship with syntactic complexity. 

However, the coefficient is more than four times larger (0.133) than the academic 

programme coefficient (0.031). On the other hand, the coefficient for the Female 

dummy variable is the smallest and it is also negative (-0.020) implying that female 

students score lower in syntactic complexity than males.        

Since course B was found to be insignificant, Model 2 replaces course B with 

Year 2 which is a dummy variable that captures the effect of second year students 

compared to first year students. Course B and year 2 are not perfectly correlated 

because not all second year students are necessarily on course B. In the sample, some of 

the second year classes were also still studying course A. Model two sees a slight 

improvement in the coefficient of determination where even the adjusted R-squared is 

higher in Model 2 (0.147) compared to Model 1 (0.142). All of the explanatory 

variables are significant at the 95 percent confidence level except for Year 2 which is 

significant only at the 90 confidence level (0.082). Moreover, the coefficient values for 

female, academic programme and argumentative essay have changed only slightly but 

the signs of the coefficients remain the same.  

Model 3 tests the sensitivity of omitting Year 2 since this variable was only 

found to be significant at the 90 percent confidence level in Model 2. The results in 

Table 6 show that Year 2 should be kept in the model because the adjusted R-squared is 

lower in Model 3 (0.142) than Model 2 (0.147). Model 4 tests for the presence of an 

interaction between the effect of a student being female and enrolled on an academic 

programme. This tests to see whether the female effect on syntactic complexity may 

depend on whether the female student is enrolled on an academic programme. Model 4 

has a higher adjusted R-squared compared to the previous models (0.149). However, not 

all of the explanatory variables are significant. The female coefficient has a p-value of 

0.700 whereas the interaction between the female effect and academic programme effect 

has a p-value which falls just under the 90 percent confidence level (0.111). The 
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presence of the interaction between the female and academic programme dummy 

variables has made the female coefficient insignificant whereas the academic 

programme coefficient has not been as affected and remains statistically significant at 

the 95 percent confidence level.    

Model 5 omits the female dummy variable since it was found to be insignificant 

but retains the interaction explanatory variable because the academic programme effect 

was significant in Model four. The adjusted R-squared increases to 0.150. The 

coefficients for academic programme and argumentative essays are still positive and the 

coefficient for the latter is more than three times the size of the former (0.136 compared 

to 0.038). The interaction variable is now significant at the 99 percent confidence level 

(0.009). The interaction coefficient is negative and has a coefficient value of -0.028. 

This suggests that the effect of academic programme on syntactic complexity depends 

on the gender of the student. That is to say that when the gender of the student is 

female, the effect of a student being enrolled on an academic programme on syntactic 

complexity is 0.011. However, when the gender of the student is male, the effect of a 

student being enrolled on an academic programme on syntactic complexity is 0.038. 

The sensitivity of the results is considered in the following models which 

include only a subsample where year two senior high school students are omitted from 

the sample. Omitting year two students is justified since the year 2 dummy variable was 

only found to be significant at the 90 percent confidence level in Models 2, 4 and 5. 

Model 6 in Table 5 shows that the academic programme and argumentative essay 

dummy variables continue to be statistically significant at the 95 confidence level, have 

a positive relationship with syntactic complexity, and argumentative essays have a 

significantly larger impact than academic programme. On the other hand, the impact of 

female students is not statistically significant (p-value 0.159). Model 7 omits the female 

dummy variable which slightly decreases the adjusted R-squared score (0.168) 

compared to Model 6 (0.169). Model 8 includes the interaction between the academic 

programme and female dummy variables and although the adjusted R-squared of the 

model increases to 0.171, the interaction effect is only significant at the 90 percent 

confidence level (p-value 0.066). However, like in Models 4 and 5, the interaction effect 

is negative (interaction coefficient -0.023) suggesting that the academic programme 

effect on syntactic complexity is negatively affected when the gender of the student is 

female.  
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Table 5 - Linear Regression Results of Models 6 - 8 

 

Model Explanatory variables Coefficient Standard 

Error 
T-

statistic 
P-

value 

Model 6 
Obs. 
R-squared  
Adjusted R-

squared  
F-statistic  
P-value  

 
512 

0.174 
0.169 

 

35.689 
0.000 

 
Intercept 
Female 
Academic programme 
Argumentative essay 

 
0.358 

-0.015 
0.026 
0.137 

 

 
0.010 
0.011 
0.011 
0.014 

 

 
35.882 
-1.409 
2.294 
9.613 

 

 
0.000 
0.159 
0.022 
0.000 

 

Model 7 
Obs. 
R-squared  
Adjusted R-

squared  
F-statistic  
P-value  

 
512 

0.171 
0.168 

 

52.439 
0.000 

 
Intercept 
Academic programme 
Argumentative essay 

 
0.353 
0.025 
0.136 

 

 
0.009 
0.011 
0.014 

 

 
37.701 
2.187 
9.557 

 

 
0.000 
0.029 
0.000 

 

Model 8 
Obs. 
R-squared  
Adjusted R-

squared  
F-statistic  
P-value  

 
512 

0.176 
0.171 

 

36.257 
0.000 

 
Intercept 
Academic programme 
Argumentative essay 
Interaction between Female 

and Academic programme 
 

 
0.353 
0.034 
0.136 

-0.023 

 
0.009 
0.012 
0.014 
0.013 

 
37.789 
2.767 
9.589 

-1.844. 

 
0.000 
0.006 
0.000 
0.066 

 

5. DISCUSSION 
Overall, the results of the regression analysis do not provide strong evidence that there 

is a direct gender effect on syntactic complexity performance amongst Swedish senior 

high school L2 learners of English. More specifically no evidence was found to suggest 

that females score higher in syntactic complexity than males. In fact, the initial models 

(Models 1, 2 and 3), which did not consider any interactions, suggested that, on the 

contrary, males perform better than females.  The presence of a dummy variable 

representing female students was found to be negatively associated with syntactic 

complexity and statistically significant in the first three models. Although the proxy 

used to measure syntactic complexity in this study, namely the ratio of dependent 

clauses to total clauses (DC/C), is different to the proxies used in most of the previous 

literature on the ULEC corpus, a higher performance by male senior high school 

students is not inconsistent with previous studies. Bergman (2010) and Signell (2012a) 
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reported that males scored higher than females and Dahl (2012) found that males 

performed better than females when it came to relative clauses.  

However, Johansson & Geisler (2011) and Signell (2012b) found the gender 

difference to be negligible which, to some extent, is more in line with the overall results 

of this study. Model 4, which included the interaction between the dummy variable for 

students enrolled on an academic programme and the female dummy variable, finds the 

female dummy variable with no interaction to be statistically insignificant. What is 

more, Model 6 which only includes the students in year one reports that the female 

dummy variable is insignificant. This result is also more in line with recent trends in 

Swedish senior high school English national test results, discussed earlier, where the 

gender difference from year to year is negligible. 

The significance of the interaction between female students and students 

enrolled on the academic programme, however, make the results less straightforward. 

The results in Model 5 suggest that while gender does not have a direct effect on 

syntactic complexity, gender may have an indirect effect on syntactic complexity 

through students’ social class background, which is proxied by students enrolled on an 

academic programme as suggested in the literature. In other words, there may be gender 

differences when it comes to the effect students’ social class background has on 

syntactic complexity. These results may suggest that males from a higher social class 

background score higher in syntactic complexity than females from a higher social class 

background. One explanation for why males from a higher social class background 

perform better than females from a higher social class background is the presence of a 

classroom bias in favour of males. Sociolinguistic research provides ample evidence for 

the existence of this phenomenon where males receive more attention in class (see 

Coates, 2012). It must be stressed, however, that this result from the study is 

inconclusive since the significance of the interaction variable was sensitive to the 

presence of the female dummy variable in the model as well as the fact that the 

interaction variable was only statistically significant at the 90 percent confidence level 

in Model 8 which only included the year one students’ dataset.  

Apart from addressing the aim of the study, the results also provide some other 

interesting insights related to syntactic complexity. The results contribute by providing 

evidence for the statistical significance of a number of other determinants of syntactic 

complexity. The presence of argumentative essays was not only found to be significant 

in all eight of the specified models, but it also had the largest coefficient value and 
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therefore the biggest impact out of all of the included explanatory variables. What is 

more, the value of the coefficient remained consistent within a range of 0.133 to 0.137. 

This result confirms Signell’s (2012b) hypothesis that the type of essay written plays a 

significant role on the extent of syntactic complexity.  

The type of programme was the second most important determinant of syntactic 

complexity included in the models. It was statistically significant in all eight specified 

models, although its impact on syntactic complexity was much less than the type of 

essay written. This finding is in line with Grönblom (2007) who reported that students 

enrolled on academic programmes perform better in grammar than students enrolled on 

vocational programmes.  

The results for year and course were not as convincing in the study as has been 

reported in the literature. Course type was found to be statistically insignificant in 

Model 1 which is in contrast to the findings of Tillenious & Johansson (2007). While 

they did not focus on syntactic complexity, they looked at grammar in general. 

Johansson & Geisler (2011) reported unanimous evidence that year affected the extent 

of syntactic complexity as they found it to be statistically significant for all of the 

proxies they used for syntactic complexity. The results for year in this study were not as 

straightforward, however. Although year was found to be a statistically significant 

determinant of syntactic complexity, its significance never exceeded the 90 percent 

confidence level. One reason why the significance of this variable was not as clear in 

this study compared to Johansson & Geisler (2011) is perhaps because the latter study 

was comparing junior and senior high school students with several years between them 

whereas this study compared first and second-year senior high school students with only 

one year of studies between them.  
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6. CONCLUSION 
The study has attempted to test the hypothesis that there are gender differences in 

syntactic complexity for Swedish senior high school L2 learners of English, or more 

specifically, whether female students outperform male students. The results from the 

linear regression models unanimously reject this hypothesis. However, the results also 

suggest that this does not mean that gender does not play any role in the syntactic 

complexity of Swedish L2 learners’ writing. There was some evidence to suggest that 

males outperform females, especially when the impact of social class divisions, proxied 

by programme enrollment, was taken into consideration. Although caution must be 

made since all that one can be confident with is that the results from the academic 

programme captured all factors which vary between academic and vocational 

programmes but remain constant within the two programmes. The literature suggests 

that the students’ social class backround is an important factor captured by programme 

variation but there are likely to be many other factors that the academic programme 

dummy variable also captures. Despite this, the literature provides an explanation for 

why gender difference may exist between male and female students with a higher social 

class background, namely a male advantage in the classroom because of males’ learning 

strategies as well as gender bias (Swann, 2003 and Coates 2012). For instance, males’ 

speaking styles allow them to dominate classroom interaction (Swann 2003) and 

teachers re-enforce males' dominance in classroom discussions (Coates 2012). 

Furthermore, classroom materials like books add to the gender bias as they tend to have 

more active male characters whereas female roles are more restricted (Swann 2003). 

However, this requires empirical work to support this claim. Ultimately, the results of 

the study provides more empirical rigour to a body of literature on gender differences in 

syntactic complexity in the context of Sweden which suggests that Swedish L2 female 

students are not outperforming male students. This claim is also supported by Swedish 

national test results in English at the senior high school level, as discussed earlier.   

Despite the study’s contribution to providing empirical work to this field, the 

shortcomings of the study must also be taken into account. The reliability of the results 

depends on the quality of the automated syntactic complexity estimations which when 

compared with manually estimated syntactic measures were not highly correlated based 

on the study’s analysis of 19 essays taken from the dataset. This raises questions as to 

the reliability of Lu’s automated L2 Syntactic Complexity Analyzer (L2SCA). Lu 

himself points out that the automated estimators are more accurate for advanced L2 
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learners. Johansson & Geisler (2011) pointed out that the ULEC essays for both junior 

and senior high school students had many short T-units or T-units connected with the 

‘and’ and ‘but’ coordinators which is a sign of less advanced writing. This could explain 

why the automated estimators were not as accurate as might have been expected. While 

this study was restricted to senior high school students, there is a large variation in the 

standard of the essays in the ULEC dataset which may cause problems for the L2SCA 

and could be one explanation for the absence of a high correlation between the 

automated and manually calculated syntactic complexity measures. Future studies that 

attempt to make use of automated estimators on the ULEC dataset should bear this in 

mind. Another shortcoming of the study is that while it is an improvement on previous 

studies by the fact that the study incorporated more control variables which affect 

syntactic complexity, therefore reducing the likelihood of omitted variable bias, it still 

lacks a large proportion of factors which explain the variation in syntactic complexity, 

such as whether English is a student’s L2 or L3 and the student’s motivation to learn 

English. This is can be seen by the relatively low coefficient of determination (R2) for 

all eight models. Model 8 had the highest adjusted coefficient of determination but even 

this was only 17.1 percent which means that almost 82 percent of the syntactic 

complexity variation in the dataset was unexplained for in the model. This highlights a 

need to incorporate more control variables which are expected to explain syntactic 

complexity variation and therefore provide more robust results. It may seem that the 

results of the study are in agreement with the majority of the studies using the ULEC 

data, that Sweden does not seem to be in line with the international trend that females 

are outperforming males in second language acquisition at least when it comes to 

writing. However, the absence of international studies directly focusing on gender 

differences in syntactic complexity means that until this body of literature is developed, 

it is difficult to confirm whether Sweden is an exception to the rule or not. 
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APPENDICES 
Appendix A 

 

Table I - Fact Sheet on Non-Linguistic Variables 

 

(Part 1) 

Class No. students Males Females Programme Year Level Date Genre 

1 18 15 3 Academic 1 A 2008 Description 

2 26 7 19 Academic 1 A 2009 Description 

3 35 20 15 Academic 1 A 2009 Description 

4 20 20 0 Academic 1 A 2008 Figurative 

5 21 14 7 Academic 1 A 2008 Argumentative 

6 14 11 3 Academic 1 A 2006 Descriptive 

7 12 7 5 Academic 1 A 2011 Descriptive 

8 20 4 16 Academic 1 A 2011 Descriptive 

9 21 13 8 Academic 1 A 2013 Argumentative 

10 28 13 15 Academic 1 A 2011 Argumentative 

11 17 9 8 Academic 1 A 2009 Figurative 

12 18 2 16 Academic 1 A 2009 Descriptive 

13 19 11 8 Academic 1 A 2008 Descriptive 

14 20 19 1 Academic 1 A 2014 Descriptive 

15 17 17 0 Academic 1 A 2014 Descriptive 

16 22 15 7 Academic 1 A 2008 Descriptive 

17 27 8 19 Academic 1 A 2010 Descriptive 
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(Part 2) 

Class No. students Males Females Programme Year Level Date Genre 

18 15 14 1 Vocational 1 A 2008 Descriptive 

19 12 5 7 Vocational 1 A 2011 Argumentative 

20 24 7 17 Vocational 1 A 2006 Descriptive 

21 24 24 0 Vocational 1 A 2008 Figurative 

22 16 10 6 Vocational 1 A 2008 Descriptive 

23 19 6 13 Vocational 1 A 2008 Descriptive 

24 13 5 8 Vocational 1 A 2006 Descriptive 

25 18 18 0 Vocational 1 A 2006 Descriptive 

26 16 16 0 Vocational 1 A 2008 Descriptive 

27 22 15 7 Academic 2 A 2008 Descriptive 

28 25 10 15 Academic 2 B 2009 Descriptive 

29 16 9 7 Academic 2 B 2009 Descriptive 

30 14 11 3 Academic 2 B 2014 Descriptive 

31 34 21 13 Academic 2 B 2007 Descriptive 

32 24 12 12 Academic 2 B 2008 Descriptive 

33 4 4 0 Vocational 2 A 2006 Descriptive 

34 12 10 2 Vocational 2 A 2006 Descriptive 
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Appendix B 

 

A descriptive essay by a senior high school student from year one. 

 

If I won one million kronor I would probably save most of the money in a savings 

account. And after my three years at Celsiusskolan I would maybe spend some more 

money before I start at University. My two main reasons for saving all of the money is 

because:  

I ll be better at handling money so when I become an adult I won t spend my money on 

unnecessary stuff. And I want to travel around the world for at least 8 months. I want to 

see all the different cultures and all the different environments. I believe that it s kind of 

hard to do that after you ve taken your graduation and started working. It will also be 

an experience that you ll never ever forget. And still I would at least have 300 000 

kronor left after the big adventure so some of the money I would probably give some to 

my family and for the money that s left I would save them because you never know what 

s going to happened in the future. 

 

Below, the essay has been separated so each line contains one clause. The clauses in 

bold have been manually identified as dependent clauses by the author. The dependent 

clauses to total clauses ratio (DC/C) is then calculated. In the case of this essay, there 

are a total of 21 clauses of which nine are dependent clauses. The DC/C for this essay is 

therefore 0.429. 

 

If I won one million kronor   

I would probably save most of the money in a savings account.   

And after my three years at Celsiusskolan    

I would maybe spend some more money before I start at University.  

My two main reasons for saving all of the money is   

because: I ll be better at handling money   

so when I become an adult    

I won t spend my money on unnecessary stuff.   

And I want to travel around the world for at least 8 months.   

I want to see all the different cultures and all the different environments.   

I believe   
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that it s kind of hard to do that  

after you ve taken your graduation and started working.   

It will also be an experience   

that you ll never ever forget.   

And still I would at least have 300 000 kronor left after the big adventure  

  

so some of the money I would probably give some to my family   

and for the money that s left    

I would save them   

because you never know   

what s going to happened in the future. 

 

Appendix C  

 

Preliminary analysis of linear regression Model 1 

 

A preliminary analysis of Model 1 is conducted in order to see whether the data 

generating process meets the assumptions of Ordinary Least Squares (OLS) regression 

analysis. Figure I abd Tables II, III, and IV show the results of several tests which verify 

whether OLS assumptions are met. Figure I displays the distribution of the error terms. 

The Jarque-Bera statistic is 0.97 and has a probability of 0.62 which suggests that the 

error terms are normally distributed. Table II gives the results of the variance inflation 

factors (VIF) for each of the explanatory variables in the model. VIFs can help detect 

multicollinearity. The VIF index indicates how much larger the standard error of a 

particular explanatory variable would be if it was uncorrelated with the other 

explanatory variables specified in the model. A VIF index of less than five is 

conventionally considered to be an acceptable amount of correlation where 

multicollinearity does not violate the OLS assumptions. Table II shows that the 

uncentred VIF indices, which means an intercept is included in the model, are all below 

five and therefore multicollinearity is not considered to be a problem in the OLS model.  
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Figure I - Histogram and normality test of the error terms 

 

Table II - VIF indices of explanatory variables in DC/C model 
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Table III - Heteroskedasticity test of error terms 
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Table IV - Serial correlation test of error terms 

 

 

Table III provides the results of the Breusch-Pagan-Godfrey heteroskedasticity 

test. The F-statistic score is 4.89 which has a p-value of less than 1 percent (0.0007). 

This indicates that the variance of the error terms is heteroskedastic which violates the 

OLS classical assumption that the variance of the error terms is homoskedastic. In other 

words, the variance of the errors changes for each observation which makes the OLS 

linear regression results biased. Table IV gives the results of the Breusch-Godfrey Serial 

Correlation LM test. It adds one lag of the error term into the model which is found to 

be statistically significant. The F-statistic is 7.56 which has a p-value of less than one 

percent (0.006). The results indicate that the OLS classical assumption that the 

observations of the error terms are uncorrelated is violated.  

Since the error terms were found to be heteroskedastic as well as serially 

correlated in model one, and therefore assumed to violate the OLS linear regression 

assumptions in the rest of the specified models, in order to deal with these violations of 

the OLs classical assumptions, robust standard errors (Newey-West) are used which can 
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overcome heteroskedastic and serially correlated error terms and improve the accuracy 

of the estimators.  
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