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RESUMEN
Este estudio examina la escritura de composiciones usando ordenadores en dos grupos (n=32+35, edades 17-18) de
estudiantes suecos del español como lengua extranjera. Uno de los grupos tenía acceso libre a internet, el otro no. El artículo
está enfocado en los efectos del uso de traducción automática (TA) sobre la fluidez de la escritura y sobre la complejidad y
corrección gramaticales y lexicales. Algunos efectos pequeños pero estadísticamente significativos fueron encontrados.
Hasta cierto punto, los efectos sobre la fluidez y la complejidad, pero no sobre la corrección, pueden ser explicados por el
nivel de conocimiento del español de los estudiantes. Los estudiantes que usaron TA produjeron menos errores de ortografía
y de concordancia entre artículos, sustantivos y adjetivos, pero más errores de sintaxis y de morfología verbal. Esto
contradice la idea de los estudiantes de que la TA pudiera ayudarles a mejorar la sintaxis y a conjugar los verbos. Un mejor
conocimiento del idioma es indicado como un prerrequisito para que la TA pueda ser competentemente usada. Se
recomienda más investigación sobre efectos longitudinales sobre el aprendizaje de vocabulario y sobre la corrección
gramatical.
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ABSTRACT
This study examines computer-based essay writing in Spanish as a foreign language among two groups of pupils in Sweden
(n=32+25, aged 17-18), one group with Internet access, one without. The article focusses on effects of online translation (OT)
on writing fluency, and on grammatical and lexical complexity and accuracy. Small but statistically significant effects were
found. Effects on fluency and complexity, but not accuracy, can to some extent be explained by the pupils' proficiency level,
rather than by the use of OT. Pupils using OT made fewer mistakes regarding orthography and article/noun/adjective
agreement, but more mistakes regarding syntax and verb morphology. This contradicts the participants' belief that OT helped
them improving syntax and verb inflection. Better language proficiency is pointed out as necessary to be able to make good
use of OT. Further research on longitudinal effects of OT on pupils’ learning of vocabulary and grammatical accuracy are
recommended.
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1. INTRODUCTION
Looking as a foreign language teacher at pupils’ writing abilities, one might sometimes, perhaps somewhat cynically, be
inclined to share the views of Britton et al. (1975:39; quoted in Flower et al., 1981: 366), writing:
“It is tempting to think of writing as a process of making linguistic choices from one’s repertoire
of syntactic structures and lexical items. This would suggest that there is a meaning, or
something to be expressed, in the writer’s mind, and that he proceeds to choose, from the
words and structures he has at his disposal, the ones that best match his meaning. But is this
really how it happens?”
Teachers feeling a need to improve their pupils’ foreign language writing (FLW) skills are probably inclined to look for
different ways to do so, and may be interested in digitalising their teaching – or feel pushed to do so (e.g. Tallvid et al., 2009;
Fredriksson, 2011). In an earlier study on pupils’ attitudes towards computer-based grammar exercises (Fredholm, 2014), the
participants showed varying degrees of reticence towards the computer-based exercises, questioning especially their
instructive value, but were largely in favour of using computers for FLW (cf. Ayres, 2010). Taking this as a point of departure,
the present study examines computer-based essay writing in Spanish as a foreign language in two groups of pupils in a
Swedish upper secondary school, exploring specifically the use of online translation and its possible effects on fluency,
complexity and accuracy.
According to Warschauer et al. (2010), writing may be an area where pupils benefit from using computers (provided that
they are used in pedagogically sound ways, something that, of course, goes for all subjects). In Sweden, where the author of
this article is working as a teacher of Italian, Spanish and Chinese, 250 out of the country’s 290 municipalities reported in 2013
that they had implemented or were about to implement 1:1-projects, providing pupils and teachers with individual laptops
(Grönlund, 2014). This is, naturally, not unique to Sweden; after the first large-scale project in Maine (e.g. Silvernail et al.,
2007), similar investments in digitalising schools have been seen in many places, such as Texas (e.g. Shapley et al., 2010) or
Uruguay, that started early (cf. Departamento de Monitoreo y Evaluación del Plan Ceibal, 2011), and many developing
countries through the One Laptop per Child-programme (‘One Laptop per Child’, 2014). The increase in computer access is
often believed to facilitate school improvement, focussing generally on pupils’ academic results. Pro-computer voices also
claim that an increase in technology use might motivate otherwise demotivated pupils – especially boys – to engage more in
studies, at school as well as outside of school (Beastall, 2006; Buckingham, 2011). However, despite substantial investments,
after at least two decades of school computerisation, few conclusive results can be seen as regards improved pupil
performance, neither internationally nor in the local Swedish context (Cuban, 2001; Beastall, 2006; Buckingham, 2011; Cobo
Romaní et al., 2011; Cristia et al., 2012; Scheuermann et al., 2012; Fleischer, 2013; Grönlund, 2014).
The role that grammar and grammatical accuracy play in foreign language teaching is, as ever, a much discussed topic, in
a Swedish context and internationally (cf., e.g., Ciapuscio, 2002; López Rama et al., 2012). Muncie (2002) discusses the
changing approaches to FLW that we have seen since the 1970’s, stating that process and genre writing have led to a lesser
focus on grammar, but stresses that “[g]rammar is just as important an instrument of communication as content, and a text
cannot be written cohesively without attention being paid to how meaning is expressed through the grammar” (p. 183).
Communicative competence has sometimes been regarded as something opposed to knowledge of grammatical forms,
whereas supporters of the focus on form theory generally see no such discrepancy (cf. e.g. Ellis et al., 2002; Gaspar et al.,
2003; Nassaji et al., 2004; Sánchez, 2008). There may also have been a tendency to somewhat overlook writing in favour of
oral competencies (Cadierno, 1995; Burston, 2001a; Ciapuscio, 2002). In Sweden, the role of grammar in the teaching of
modern languages is somewhat strengthened in the new curriculum of 2011 (Skolverket, 2013a) as compared to the previous
of 1994 (Skolverket, 2014a); however, the curriculum does not state in detail which grammatical features should be studied
when, leaving it up to the teachers to deduce what grammar content is needed e.g. to master the production of text genres
mentioned in the curriculum. These factors may influence the teaching of FLW and pupils’ capabilities to express themselves
in writing.
Several researchers stress that pupils need a certain level of grammatical competence in order to be able to use
technology such as online translation (OT) or grammar checkers (Vernon, 2000; cf., e.g. Potter et al., 2008). This is discussed

in further detail in Fredholm (submitted). The use of machine translation or online translation in young pupils’ FLW has so far
not been studied to any great extent, but can be assumed to be common and, probably, increasing as free services such as
Google translate develop and computers are more frequently used at schools (cf. e.g. Steding, 2009). A summary of previous
research on machine translation can be found in Niño (2009), and, more comprehensively, in the recent doctoral thesis of
O’Neill (2012), probably the major study in the area so far. As O’Neill points out, there are, hitherto, quite few studies done on
the use and impact of online translation (OT), automated translation (AT) or machine translation (MT) in foreign language
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writing. Studying the impact of OT on students’ French essay writing, he concludes that OT does not necessarily lead to texts
of inferior quality (considering aspects such as grammatical accuracy, and general content of the essays), as many teachers
might fear; whether it is a good method to learn to write in an FL, or to improve one’s knowledge of and proficiency in the
studied language, is, however, another question altogether. According to O’Neill (2012), discussing Iwai’s research (1999), the
use of computers and OT may enable pupils to focus more on content than on grammar or on retrieving words from memory,
which might lead to a richer or more varied vocabulary usage. O’Neill’s findings are not conclusive in this area; it seems that
OT does not negatively affect content, but that it cannot be said with certainty to improve it either (cf. O’Neill, 2012: 123).
Already in 1991, Hawisher et al. wrote that it is necessary to take into account not only the possibilities afforded by the use
of technology when teaching writing, but the risks as well. This is a point of view repeatedly mentioned by many others, such
as, recently, Hyland (2013), who talks about the pressure on teachers to use new technologies in their teaching, and about the
need to critically examining the technology. If teachers are to make good use of the technologies available in the classroom,
they need to be able to evaluate their pedagogical affordances. The present study was designed to address this issue.
1.1 THE SWEDISH SCHOOL SYSTEM AND SPANISH AS A FOREIGN LANGUAGE
The Swedish school system comprises nine years of compulsory school (most often preceded by one or several years of
pre-school) and three years of upper secondary school, the gymnasium, which is not compulsory but attended by the majority
of pupils (Skolverket, 2014b). With the school reform of 2011, a new grading system was introduced, comprising six grade
levels ranging from A to F, A being the highest. The lowest pass grade is E (Skolverket, 2013b).
English is the first foreign language taught at all schools, generally from the third year or earlier, and is compulsory. Every
pupil has the opportunity to study at least one other foreign language. Traditionally, German and French have been the most
common languages taught, but since Spanish was introduced as an option in 1994, its popularity has increased rapidly and it
is now studied by about 50 % of the pupils, although drop-out rates, especially among boys, are quite high (Lodeiro et al.,
2014; Francia et al., 2013). The number of pupils studying Spanish often lead to big and heterogeneous groups, and the
demand for qualified teachers is still to be met. The first European survey of 15-year olds’ proficiency in foreign languages
(European Commission, 2012), albeit criticised (cf. Erickson et al., 2012), indicated low levels of Spanish knowledge among
Swedish pupils, especially regarding writing skills.

2. PURPOSE OF THE PRESENT STUDY
The main purpose of the present study is to examine how the use of OT affects fluency, complexity and accuracy in essay
writing in Spanish as a foreign language. Comparisons are made with a control group also writing their essays on computers,
but without access to the Internet.
The overarching research questions are, thus:
Does the use of OT affect fluency, complexity and accuracy in essays written in Spanish as a foreign language by
upper secondary school pupils?
If so, how?
Other online resources such as Wikipedia searches and the use of verb conjugation sites did co-occur with OT use; as
these uses were rare and do not seem to have made any discernible impact on the essays, they will not be dealt with in this
article. The use of Microsoft Word’s grammar and spell checkers, which was very restricted and made little impact on the
texts, will be mentioned briefly. Other questions regarding how and why pupils use different strategies to write in Spanish as a
foreign language are discussed in Fredholm (submitted).

3. METHODS AND PARTICIPANTS
3.1. ESSAY WRITING AND SCREEN RECORDINGS
Once a month from September to December of 2013, two groups (henceforth “the online group” and “the offline group”) of
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Swedish pupils studying Spanish as a foreign language were asked to write essays on topics related to the content of the
national curriculum of modern languages (Skolverket, 2013a), as a part of their Spanish course. They wrote on their personal
laptops provided by the school the previous year. The online group was allowed to access anything they wanted on the
Internet, whereas the offline group was not allowed to use any online resources. The online group also had the Spanish spell
and grammar checker functions of Microsoft Word installed on their computers, whereas the offline group did not. The 57
participating pupils handed in a total number of 171 essays. As it became evident that many pupils in the offline group had
accessed the Internet and used OT for a large part of their first essay, and for a smaller number of the remaining essays, the
affected texts were discarded, leaving a number of 112 essays (84 from the online group, 28 from the offline group), as is
summarised below in Table I. The teachers had access to the essays for grading or to use them in other ways in their teaching
and assessment.

Table I. Participants, essays and screencasts
The pupils, aged 17 – 18, were studying in the second year of the Swedish upper secondary school’s Social Sciences
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study programme. It was the first semester of their fifth or sixth year of Spanish studies, at the national curriculum level IV,
corresponding roughly to the B1 level of the Common European Framework of Reference for Languages (Council of Europe,
2001). The gender distribution of the online group was fairly even, while the offline group only counted two male pupils.
Grades from the previous year’s Spanish course were somewhat higher in the online group, although with pupils caught not
following instructions in the offline group removed from the study, as mentioned above, grade levels were very evenly
distributed between the groups, with 25 % high-achievers and 75 % low-achievers in the online group, 26 % high-achievers
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and 74 % low-achievers in the offline group. Most of the offline group pupils removed from the study had low grades,
especially E and F.
The writing tasks were distributed and handed in electronically via a folder open to the teachers and to the researcher on
the school’s learning management system (www.itslearning.com). The pupils had 30 minutes to write each essay, with an
additional five minutes to read and understand the topic, to have a final look-through of their texts, to save them and hand
them in. To reduce stress, the researcher made clear in the beginning of each writing session that there was no need to
5

complete the essay.

The pupils were asked to record their computer screens while writing, using the online screencast service screencast-o6

matic. Due to technical problems, every pupil was not able to do this. A few screencast files were also damaged or not
correctly saved. All in all, 26 pupils from the online group and 7 from the offline group handed in screencasts of 60 essay
writing sessions, amounting to approximately 29 hours of screen films. Out of these, 42 recordings were analysed, the
remaining being flawed or corresponding essays in two cases missing. The screencasts were handed in via the pupils’ Google
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drive accounts and watched by the researcher, with special focus on the screencasts from a focus group of pupils who were
later interviewed. Most of the lessons were also observed by the researcher. The teacher of the online group was present on
one occasion, the teacher of the offline group on all occasions.
3.2. WRITING TASKS
As Puranik et al. (2008: 108) point out, “[t]here is no consensus in the literature regarding the best way to collect a written
language sample”. The pupils were motivated to participate in the present study knowing that the tasks would be a way to
prepare for the written part of the Swedish national test in Spanish, normally held in May. The four tasks, common for both
groups, aimed thus to integrate text genres from the national curriculum of foreign languages (Skolverket, 2013a) and to

reflect written prompts normally found in the national test. Using several different prompts “the effects of individual prompts on
the quality of writing” (Hinkel, 2002: 61) was reduced.
In summary, the tasks were as follows:
1. Respond to a letter from a 19-year-old boy asking for advice on how to make his friends drink less alcohol and take
interest in other activities.
2. Retell the fairy-tale of Little Red Riding-Hood as if you were the heroine, 60 years later, talking to your grand-child.
3. Write about traditions and customs typical of your country, and how they may have changed over time. Would you like
any traditions to change or to disappear, and if so, why?
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4. Discuss your view of today’s school, explaining what you would like the school of tomorrow to be like.

The tasks were designed to make the use of past tenses and the subjunctive mood possible (but not necessarily
obligatory) in each topic. The pupils expressed that the first and the third topics were somewhat easier than the other two, all
being, however, quite difficult. Quite a few pupils could not understand the prompts or important parts of them without referring
to OT or a dictionary.
3.3. SURVEYS AND INTERVIEWS
All of the participating pupils were asked after the fourth essay writing to fill out a short online survey regarding their
attitudes towards and views on writing in Spanish and the use of ICT. 20 pupils from the online group answered the survey
and 23 from the offline group, leaving a response rate of 75%.
Thirteen pupils (6 from the online group, 7 from the offline group) also volunteered to be interviewed in small groups. The
recordings of the interviews were later (partly) transcribed for a qualitative content analysis. The results of the surveys and the
interviews will be presented in a separate article focussing on the writing strategies used by the pupils (Fredholm, submitted).

4. DEFINITIONS AND ADOPTED MEASURES OF FLUENCY, COMPLEXITY AND ACCURACY
The 112 essays were thoroughly read up to ten times by the researcher and analysed for errors and inadequacies regarding
morphology, syntax, lexicopragmatic features and orthography, as explained in further detail below. The data thus obtained
were entered in SPSS and submitted to a t-test for inferential statistical analysis (with p<0.05) between groups A and B and
between high- and low-achieving pupils (defined as explained in note 4). The accuracy of the statistical analysis was verified
by an independent researcher.
When there is a lack of consensus in previous research whether some of the adopted measures are to be considered as
measures of complexity, accuracy or fluency, the recommendations of Wolfe-Quintero et al. (1998) and of Bulté et al. (2012)
were followed.
4.1. FLUENCY MEASURES
There is a lack of consensus on what constitutes fluency (Wolfe-Quintero et al., 1998, chap. 1, 2; Abdel Latif, 2009;
Gunnarsson, 2012). One way of looking at it is to measure the length of texts produced during a certain amount of time
(Lennon, 1990; cf. Wolfe-Quintero et al., 1998: 13), which is the method adopted in the present study. A more detailed
analysis, looking e.g. at the ratio and length of pauses and length of bursts of writing (cf. e.g. Gunnarsson, 2012), could not be
done with the collected data.
Given that the pupils in the present study did not all use the same amount of time to write their essays, (a few finished their
texts earlier, and some started to write during the additional five minutes allocated for reading instructions), this measure is not
entirely unproblematic, albeit the majority of pupils used the same amount of time (30 minutes). Considering also the fact that
every pupil in the online group chose to automatically translate large parts of their texts, the measure might also be considered
as one of technology management skills rather than of FLW fluency. (The offline group pupils who chose not to use any
translation tools did, on the other hand, show more of their actual writing skills and fluency.) In any case, text length will be
used as background information on the produced essays, and is the only fluency measure that can be used with the collected
data.

4.2. COMPLEXITY MEASURES
A number of measures, outlined in Wolfe-Quintero et al., (1998) and Bulté et al. (2012), were chosen to shed light on the
“[s]urface manifestations of grammatical [and lexical] complexity in L2 performance” (Bulté et al., 2012: 27-28).
4.2.1. GRAMMATICAL COMPLEXITY
The terms grammatical, morphological and syntactic complexity are to some extent interchangeable in the literature and
are not equally subdivided by different researchers. In this study, “grammar” refers to morphology (cf. Gunnarsson, 2012),
whereas “syntax” denotes clause and sentence structure, and word order. The subdivision of grammatical complexity into
morphological and syntactic adopted by Bulté et al. (2012) is the one used also in this study.
Morphological complexity was measured as the number of different verb forms (tenses and moods) present in the essays.
Syntactic complexity was first measured as the number of sentences in each essay and the mean number of words per
sentence, a measure recommended by Szmrecsányi (2004; cf. Burston, 2001; Wolfe-Quintero et al., 1998). A sentence was
considered as a graphic unit of words between two full stops, which in most of the cases coincided with what could normally
be considered a pragmatically coherent utterance, although clause boundaries and clause types were often unclear.
Headlines were counted as sentences only when invented by pupils, i.e. not copied from writing task instructions.
An attempt was made to also use the ratio of dependent clauses to total number of clauses, used e.g. by Hirano (1991,
ref. Wolfe-Quintero, chap. 4). Determining this ratio proved difficult, due to the sometimes unclear clause structures produced
by the pupils. This led to the need to introduce a category of syntactically unclear clauses, used mainly for presumably
dependent clauses without any subordinating connective element, or introduced by a clearly erroneous one, such as “No
puedes cambiar tus amigos, es la primera cosa tienes que recordar” (You cannot change your friends, it is the first thing you
have to remember, essay A17:1) where “tienes que recordar” (you have to remember) was considered as a relative clause
lacking the connector “que” (that). The difficulty to determine clause types was also the reason for choosing to use sentences
over T-units.
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4.2.2. LEXICAL COMPLEXITY
Lexical complexity (or lexical density and diversity; cf. Bulté et al., 2012: 28) was primarily measured using a type/token
ratio (TTR) in a random sample of 48 words from each essay (the number of lemmas per 48 words). The reason for choosing
48 words was that this was the number of words in the shortest essay.
The TTR has been criticised for not taking into account how differences in text length affect the results (something to a
certain degree avoided in the present study, though, as the same number of words was chosen). A version of Guiraud’s Index
(Wolfe-Quintero et al., 1998: 107), dividing the number of word types (in the entire essays, ranging from 48 to 290 words) by
the square root of two times the total number of words, was subsequently adopted to double-check the findings.

4.3. ACCURACY MEASURES
Researchers hold different views on what to count as an error (Wolfe-Quintero et al., 1998: 35-36), and the use of errorfree measures has been criticised (e.g. Bardovi-Harlig et al., 1989). Several studies have instead analysed “how many errors
occur in relation to production units such as words” (Wolfe-Quintero et al., 1998: 36). This is the method approached in the
present study, where the ratio of morphosyntactic, lexical and spelling errors per a hundred words was established. As WolfeQuintero et al. (1998) and Gunnarsson (2012) point out, counting errors in beginners’ or intermediate learners’ productions is
not always the best way to go, as errors will naturally be frequent and are part of the learning process; however, for the
present study it was considered of interest to see not only how many errors were produced in each of the two groups, but also
if there were any differences between the groups in frequency of different kinds of errors.
Morphosyntactic errors were judged as such following normative guidelines found in Spanish grammars (e.g. Alarcos

Llorach et al., 1994; and, more common in the Swedish context, Fält, 2000); pragmatic errors such as context-inappropriate
word choices were judged by the researcher and, when in doubt, a native Spanish speaking colleague. Any spelling resulting
in a non-existing Spanish word was considered a misspelling (cf. Rimrott et al., 2005), apart from words clearly written in
Swedish or English that were considered as wrong word choice.
Tables II and III (below) outline a subdivision of the different error categories used to measure accuracy in the essays.
Unless otherwise stated, the ratio of errors per a hundred words were counted. It may be argued that some error categories
might belong to more than one category, such as some of the syntactic error categories that may well be seen also as
pragmatic errors. The subdivision should be considered an attempt to categorise the different error types, not as an absolute
subdivision of them.
4.3.1. GRAMMATICAL ACCURACY
The essays were analysed for all kinds of morphological and syntactic errors that could be found in them. The range of
error types are listed in Table 2. Regarding syntax, the ratio of syntactically correct sentences to the total number of sentences
was also used (cf. Wolfe-Quintero et al., 1998: 47).

Table II. Grammatical error categories
4.3.2. LEXICOPRAGMATIC ACCURACY
This category examines both surface errors such as orthography, and errors concerning choice of words and a pragmatically
adequate use of the words in the context, as specified in Table III.

Table III. Lexicopragmatic error categories

5. RESULTS
5.1. INTRODUCTION
After a short comment on the pupils’ writing strategies, serving as a background to the results, differences between the
two groups will first be discussed regarding writing fluency, and thereafter concerning accuracy and complexity.
5.1.1. OBSERVED ESSAY WRITING STRATEGIES
A detailed discussion of the observed writing strategies will be published in Fredholm (submitted). Suffice it here to give a
short overview of the strategies used by the pupils, in order to better understand their writing behaviours.
The use of printed dictionaries (Benson et al., 2000) was very restricted in the online group (one pupil used it on one
occasion), but more common in the offline group, although several pupils preferred not to use it as they considered looking up
words too time-consuming or too difficult. OT was used mostly to translate phrases, and somewhat less frequently to translate

single words, as opposed to translation strategies observed by O’Neill (2012) and Clifford et al. (2013). A few pupils also
translated entire paragraphs, one of them copying a short dialogue from an Internet site. OT was also used to translate
Spanish text into Swedish to double-check its meaning. Many pupils trusted OT and the Word grammar checker to be able to
correct the grammar in the essays, especially concerning verb forms, and depended frequently upon OT to build sentences,
which they reported to be one of the most difficult things when writing in Spanish.
Wikipedia and Google were used to search for information, and to find out how to write ¿ and ñ. Online thesauri and the
one in Microsoft Word were consulted to a small extent to find better translations of single words. One pupil used the Google
picture search to look up pictures of translations she was not sure of.
The use of the grammar and spell checkers in Word increased during the study, and helped many pupils in the online
group to ameliorate above all the spelling, although many did not check the marked errors. Many errors were automatically
corrected by the program, without intervention from the pupils. The grammar checker was not much used and made little
impact on the accuracy of the texts.
5.1.2. NUMBER OF AUTOMATICALLY TRANSLATED WORDS
In the online group essays that were screenshot, 44 % of the words were translated using OT (almost entirely Google
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Translate
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and the similar site Lexikon24 ). The percentage of automatically translated words in a single essay ranged from

6 % to 100 %. Judging from classroom observations, it is plausible that OT use was similar among the pupils who did not
manage to hand in screencasts. The number of machine-translated words seems not to be correlated to the grade levels
(p=0.810). There were considerable individual differences among the pupils, albeit parsimonious OT users were generally
15

found among the high-achievers.

5.2. RESULTS ON FLUENCY OF WRITING
The essays varied in length from 50 to 290 words in the online group (mean length=135 words), from 48 to 270 words in
the offline group (mean length=113 words), a non-significant difference (p=0.063). At a first glance, the difference may look
easily explained by the fact that pupils of the offline group took longer to look up words, especially as many of them proved to
be uncertain of how to use a dictionary, and used more time to think through how to phrase a sentence (cf. Garcia et al.,
2011). However, if the discarded offline group pupils who did not follow instructions and used OT are included in the analysis,
the mean number of words in essays from the offline group decreases to 102 (p=<0.001). This indicates that the use of OT by
itself cannot explain differences in essay length. A majority of the discarded participants had low grades in Spanish from the
previous year (grades E and, in a few cases, D), which might explain for a lower level of writing fluency; two of the pupils,
nevertheless, had the highest grade from the previous year, an A, and one pupil had a C. Overall, text length is significantly
correlated to grade levels from the previous year (p=<0.001), high-achievers writing longer texts, notwithstanding that there
were important variations of text length within each grade level.
5.3. RESULTS REGARDING COMPLEXITY
5.3.1. MORPHOLOGICAL COMPLEXITY
As mentioned earlier, the number of different verb forms present in the essays was used as a measure of grammatical
complexity. On an average, the online group essays contained 4.85 different verb forms, the offline group essays 3.89. The
difference is statistically significant (p=0.011). The most frequent verb forms were the present tense indicative, the infinitive,
the perfect indicative, the preterit, the imperfect indicative and the periphrastic future indicative. The gerund did only occur in
the online group essays, as did the perfect subjunctive, the imperfect subjunctive and the conditional. All of these forms were
very rare also in the online group essays and seem to be the effect of OT use rather than of the pupils’ proficiency level in
Spanish. The forms are not always used correctly, especially not the conditional.
The only verb forms that were more common, on average, in the offline group essays were perfect participles (often
incorrectly used without an auxiliary verb), non-existent verb forms (i.e. verb endings or verb stem forms that do not exist in
the Spanish language), and the imperfect indicative. The first two cases can be explained by the fact that the offline group
pupils received no help to conjugate verbs and sometimes forgot the auxiliary verb needed to form the perfect tense or simply
mistook the verb ending or the way to handle the verb stem. It is more difficult to explain why they also used the imperfect
tense more, but it is possible that the offline group had worked more recently in the classes with this tense and were thus
more prone to using it.

5.3.2. SYNTACTIC COMPLEXITY
The average number of sentences per essay was 11.90 in the online group essays and 10.57 in the offline group
(p=0.173). The average sentence length in the online group was 11.70 words and 10.94 words in the offline group (p=0.288).
Differences at sentence level were thus small and non-significant. It deserves to be remembered also that the number of
words per sentence does not automatically indicate sentence complexity, as many of the less proficient pupils wrote quite long
sentences, simply coordinating independent clauses, something generally considered as a sign of a low level of grammatical
complexity in writers (cf. Wolfe-Quintero et al., 1998: 73).
When attempting to look at the number of clauses and the distribution of dependent and independent clauses, there are
significant differences between the groups, the online group producing more dependent and independent clauses, and more
clauses per sentence, as specified in Table IV. As mentioned above, a caveat not to forget is the highly unclear clause
structure produced by many pupils, which made it quite difficult to deduce what to count as a what kind of clause. The
category of syntactically unclear clauses, used when the nature of a clause could not be unequivocally established, was
slightly more frequent in the online group (mean number 1.54 per essay) than in the offline group (1.04), but the difference in
mean numbers between the groups is not significant (p=0.137). There were quite big differences, albeit non-significant
(p=0.071), between essays regarding the total number of syntactically unclear clauses, ranging from none to ten such clauses
per essay.

Table IV. Clause distribution in the online group and the offline group essays
5.3.3. LEXICAL COMPLEXITY
In the present study, no immediate differences in the ways the pupils approached the essay topics can be seen between
the groups (nor, to any greater extent, within the groups), most of them writing more or less the same things and presenting
similar ideas, with no clearly discernible differences in vocabulary.
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The essays’ lexical complexity, variation or diversity (for a

discussion on terminology in this field, see e.g. Yu, 2009, and Malvern et al., 2004, chap. 1) was first analysed using a
type/token ratio where the unique lemmatised words in a randomly chosen text chunk of 48 words were counted (forty-eight
words being the length of the shortest essay), a method previously used by e.g. Arnaud (1992).
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This was done for all

essays, and the average number of unique words per 48 words was then calculated for each group. The result was exactly the
same in both groups: 34.04 unique words (or 71% of all words). The fact that both groups ended up with the exact same mean
number of unique words is rather unexpected, considering the fact that the online group had immediate access to OT.
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Now, there are many ways to count lexical variation , none of them perfect – especially not when it comes to evaluating
lexical variation in short texts or texts of highly differing lengths, such as the essays analysed in the present study. An
adaptation of Guiraud’s Index (Wolfe-Quintero et al., 1998: 107), dividing the number of word types (in the entire essays) by
the square root of two times the total number of words, was also used, and rendered a small difference between the groups, A
receiving a lexical variation value of 4.0807, and B a value of 3.8719. This seems to indicate that OT might enhance the range
of vocabulary in written texts (which does not necessarily mean, though, that pupils actually learn more words). The numbers
above are, however, difficult to interpret and seem in any case to show very small differences between the groups. The small
differences in lexical variation that exist within each group, and more specifically among the OT users in the online group
(where, on an average, high-achievers produced 35.11 different words, low-achievers 33.69), is more clearly correlated to the
pupils’ grade levels (p=0.022), than to the amount of OT used, where no significant correlation can be seen (p=0.271).

5.4. RESULTS ON ACCURACY
Regarding accuracy, an initial hypothesis was that the online group would commit more grammatical and syntactic errors,
whereas the offline group, having to cope without spelling and grammar checker assistance, would make more errors in terms
of orthography (cf. O’Neill, 2012) and simpler grammatical errors such as article-noun-adjective agreement errors etc.
In the following paragraphs, features concerning accuracy in the essays will be presented and discussed, with special
focus on significant differences between the groups. The reader should of course remember that, as Vernon (2000: 347)
eloquently puts it, “correct writing is not necessarily good writing”; an analysis of employed ideas and other text qualities must
however be left to another article.
5.4.1. MORPHOLOGICAL ACCURACY
The morphological errors constituted 57 % of all errors in the online group essays, 65 % in the essays of the offline group.
Significant or near-significant differences in morphological accuracy were found only concerning verb mood (p=0.007), where
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the online group made more mistakes , and noun/adjective and noun/article agreement (p=0.052 and 0.000 respectively),
where the offline group made more mistakes.
Regarding verb mood, this can be compared to the fact that the online group used more verb forms and were thus at a
greater risk of using them incorrectly. It does indicate, however, that neither the OT nor the grammar checker of Word were
able to always analyse sentence context and supply the correct verb mood. It should also be noted that the offline group
pupils hardly used any subjunctives, and very few conditionals, most likely because they hadn’t learnt those forms yet;
furthermore, they seldom produced clauses that would require the use of the subjunctive mood. It may be argued that OT can
help pupils to gain insight in more difficult Spanish clause and sentence structures (something that several pupils commented
on in the interviews); however, as the OT made several mistakes as regards the appropriate mode use, the pedagogic value is
questionable.
Table V sums up the most frequent morphological errors, with examples from some of the essays. Only one error type
(underlined) is marked in each example.

Table V. Most frequent morphological errors
5.4.2. SYNTACTIC ACCURACY
The ratio of syntactically correct sentences to the total number of sentences was measured as an indicator of the pupils’

ability to produce syntactically accurate sentences.
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On average, the online group produced 3.18 correct sentences per

essay, the offline group 2.18, rendering a ratio of 25.87% correct sentences to the total number of sentences in the online
group essays, 16.93% in the offline group, a significant difference (p=0.013). A majority of the correct sentences are, however,
quite short and syntactically simple, such as “¡Hola Pablo” Hi Pablo!, or “¡Buena Suerte, Adiós!” Good Luck, Goodbye! (both
from essay A8:1). Furthermore, several of the syntactically correct sentences contained other errors, such as misspellings or,
more common, inadequate word choices such as “pleno verano” full summer instead of “San Juan” midsummer, or “tren” train
instead of “desfile” or “cortejo” procession.
Both groups struggled with forming syntactically correct (or sometimes, indeed, comprehensible) phrases or sentences,
many pupils commenting that they did not know how to construct a sentence in Spanish, and that they often relied on OT to
get a hint on acceptable sentence structure. This is reflected in the number of syntactic errors, which made up 27 % of all
errors in the texts from the online group, 25 % in the offline group (a non-significant difference, p=0.444). The most common
error type was minor sentence structure errors, such as the wrong use of grammatical particles or connectors (especially de
and que), the omission of these kinds of words or the superfluous addition of them. 17 % of all errors in the online group and
15 % in the offline group belonged to this category. Other errors regarded word order (2 % in the online group, 3 % in the
offline group, p=0.367), substituting adverbs with adjectives or vice versa (2 % in the online group, 3 % in the offline group,
p=0.130) and major sentence structure errors, i.e. errors on clause and sentence level leading to incomprehensible or nearly
incomprehensible text chunks (6 % in the online group, 4 % the offline group, p=0.036). Differences in correct use of
conjunctions approaches significance (p=0.057), with more mistakes in the online group. A category that needed to be
introduced during the analysis, consisting in “major sentence structure errors”, was found to be common, and there is a
significant difference between the groups, A making more of these mistakes (p=0.036). A summary of the syntactic error types
with examples are shown in Table VI.

Table VI. Summary and examples of syntactical error types
The use of OT does not, thus, seem to lead to any greater differences as far as simpler errors are concerned; the only
clearly significant difference can be seen with major sentence structure errors, which rendered the understanding of the texts
difficult. This might be explained in the present study by the fact that many pupils in the offline group chose not to try to write
more complex sentences, thus avoiding many of the pitfalls encountered in the online group, where complex sentences were
translated automatically, without many of the pupils having sufficient proficiency in Spanish to be certain of the correctness of
the translations, or to be able to ameliorate them. Another explanation might be, however, that without being able to resort to
automated help, pupils from the offline group had to plan their writing and think their sentences through better. Both
explanations seem to be true, among different pupils, judging from the questionnaire and the interviews
5.4.3. LEXICAL AND PRAGMATIC ACCURACY
This category concerns the correct and coherent choice of words, correct spelling and the consistent use of forms of
address, an error frequently found in some of the essays.
5.4.3.1. CHOICE OF WORDS AND PRAGMATICS
Both groups made errors concerning context-appropriate choice of words, an error type that constituted 11 % of all errors

in the online group essays, 10 % in the offline group. There were a mean of 2.62 contextually wrong word uses in the online
group essays and slightly fewer at 2.36 in the offline group. The difference is not significant (p=0.635). Counted as a ratio of
wrong words to the total number of words, 1.93% of the words in the online group essays were incorrectly used, 2.08% of the
words in the offline group essays (p=0.403).
Many of the word choice errors are due to context-inappropriate OTs or choosing the wrong option in the dictionary,
especially when a Swedish word is translated to two or more Spanish words, such as “mandar” (to send) instead of “transmitir”
(to broadcast), both “sända” in Swedish. Pupils in the online group did show awareness of this problem and resorted in quite a
few cases to double-checking translations and suggestions to alternative translations, although few were capable of choosing
the most appropriate alternative.
In the first essay, written as a letter to a 19-year-old boy, a large number of the online group pupils were inconsistent in
their forms of address, changing back and forth between informal 2nd and formal 3rd person (tú and usted). This confusing
pronoun and verb form use was almost never seen in subsequent essays, where pupils did not necessarily have to address
the reader directly. It was present to a minor degree in the offline group essays, but as all of their first essays had to be
discarded, comparisons cannot be made between the groups. It seems plausible, though, that the number of inconsistencies
depended on the use of technology, as the screencasts revealed that the OTs many times translated the Swedish du (“you”,
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2nd person, informal) to Spanish usted (3rd person, formal), although not always. The pupils did not seem to react to this.
5.4.3.2. ORTHOGRAPHIC ACCURACY

The most obvious difference between the groups is the number of misspellings. The pupils of the online group made a
mean of 1.20 spelling errors per essay, whereas the pupils of the offline group on an average made 7.75 spelling errors per
essay (or 0.99 % of the words misspelled in the online group, 7.41 % in the offline group; p=<0.001). The result was expected
for several reasons (cf. Heift et al., 2007; Figueredo et al., 2006; Steding, 2009). Firstly, the offline group had no access to a
spell checker. The auto-correction function of Word used by the online group also contributed to reducing the number of
misplaced or omitted accent marks and other spelling errors. Secondly, as many of the pupils of the offline group, according to
their survey answers and the interviews, felt that they had too little time to write, and considered looking up words in a
dictionary too time-consuming, they more than once chose to rely on their own knowledge or intuition rather than to look up
semi-familiar words an extra time in the dictionary. Thirdly, this perceived time constraint may of course also have contributed
to a less careful handling of the keyboard, increasing the number of lapses.

6. DISCUSSION
The present study suggests that some significant differences may be discerned regarding different aspects of fluency,
complexity and accuracy between essays written with or without OT. The technology seems to be capable of compensating
for errors of simpler order, such as article-noun-adjective agreement, but less capable of correcting more complex errors, such
as faltering syntax, lack of cohesive devices or the choice of verb moods and aspects. These errors are often among the ones
that mostly impede comprehension of the texts, which makes them the more problematic – and the more important to pay
explicit attention to when teaching pupils to write in Spanish as a foreign language.
What becomes clear, looking at the results, is that the use of OT in itself does not seem to bring about dramatic changes
in texts, regarding fluency, complexity or accuracy, neither improvements nor deteriorations. This is in line with O’Neill’s (2012)
findings. The texts from the online group did become slightly longer, with a slightly higher number of sentences and
independent clauses, and the number of misspelled words was significantly reduced (thanks both to OT and to the spell
checker of Word); apart from the number of misspellings, however, the differences between the groups were generally small.
It is apparent that many differences were less related to technology use than to the pupils’ previous proficiency level of
Spanish, and, to some extent, to the pupils’ ability to effectively handle the technology and avoid its pitfalls. As Hyland (2013)
points out, “[h]elp in using the thesaurus, and spelling and grammar checkers is also essential to avoid an overreliance on
these very fallible features and their ad hoc, de-contextualized advice” (p. 148).
The pupils who managed to use technology competently were high-achievers who, it might be assumed, would have been
able to write well anyway. Now, it may be said that OT and tools such as the spell and grammar checkers can be used to
improve low-achievers’ FLW, as it helps them to communicate more (i.e. to write longer texts) and marginally better (as far as
CAF is concerned; style and idea generating, as mentioned above, are other concerns not addressed here), according to
Garcia et al. (2011); however, the authors also state that OT use may not lead to increased learning and might make pupils

more “lazy” (p. 486). It remains unclear, thus, whether technology use in the long run helps pupils – especially low-achievers –
to become better writers or in any way better Spanish speakers (cf. Larson-Guenette, 2013). The results of the present study
show no clear indication of any progress during the four months it lasted, but a longer longitudinal study involving pre- and
post-tests on e.g. vocabulary knowledge and retention, and on grammatical accuracy, could perhaps further elucidate whether
OT results in any lasting effects on the pupils’ knowledge of the language. As many pupils stated that they thought that OT
was a good tool to provide them with much-needed assistance of Spanish syntax, this might be an especially interesting field
to study further. It clearly also remains an area to be better addressed by Spanish teachers in Swedish schools; albeit many of
the texts produced by the pupils in the present study, at least partially, might be considered “good enough” for a native
Spanish speaker to understand them (cf. Aiken et al., 2011), the results can often be said not to reflect the goals presented in
the curriculum. Likewise, the spell checker, properly used (cf. Heift et al., 2007), may contribute to pupils’ learning of foreign
language orthography; the longitudinal effects do, however, need to be further studied (cf. Leacock et al., 2010).
No matter what views teachers and researchers hold on OT, it is probably naïve to try to forbid its use. Language teachers
working in digitalised school environments will have to learn the affordances and the flaws of the technology, in order to be
able to teach their pupils how to use it in ways that sustain and, possibly, improve the language learning (cf. Niño, 2009;
O’Neill, 2012; Larson-Guenette, 2013) – or, as Steding (2009: 179) eloquently puts it: “What students usually do not
understand is that it is not the educational goal of writing assignments in a language class to simply translate from L1 to L2.”.
Further studies can hopefully shed more light on the potentials and limitations of OT in foreign language learning.
Finally, one cannot help but think that a neo-Luddite (cf. Roszak, 1994) – if there are any left – would probably say that in
order to improve their Spanish writing, pupils need first and foremost not to enhance their technology use, but in fact to
improve their knowledge of the Spanish language. Whether this can be done through a better use of OT and other digitalised
writing resources is still an open research field, and an important one as language teachers and learners face the increasing
school digitalisation.
1 The present study follows O’Neill’s (2012) use of terminology. Machine translation (MT) and automated translation (AT) are
understood as all sorts of automated translation technology; this includes online translation, but encompasses also software
not available online, such as digitalised versions of traditional dictionaries, special handheld translation devices etc., whereas
online translation (OT) only comprises translation services found on the internet (often for free), such as Google translate,
Babelfish and others.
2 For most of the participants, Spanish was their third language after Swedish and English. A few of them had another mother
tongue than Swedish (they did however not hand in any essays a part from a single one in the offline group), and a few pupils
stated they had two mother tongues, Swedish nevertheless being the stronger one.
3 Swedish lower secondary schools can choose whether the pupils start studying a third language in year 6 or 7.
4 As mentioned earlier, the Swedish grading system introduced in 2011 (Skolverket, 2013b) consists of a scale from A to F, E
being the lowest pass grade. In the present study, pupils with the grades E, D and C were considered low-achievers, those
with a B or an A as high-achievers. It could be argued that C is quite a high grade in the Swedish system, but given the overall
weak results of the participating pupils, the researcher chose to consider them as low-achievers.
5 To some pupils, a time-on-task of 30 minutes was nevertheless considered too short. These pupils were very few, though.
The writing time was chosen to make the analysis of the material possible for the researcher and to reduce the amount of time
taken from the pupils’ ordinary lessons. A writing time of 30 minutes can be considered within a normal range, considering
Silva’s meta-analysis of 72 writing studies (Silva, 1993). For a brief discussion on how much time to allow for an essay, see
Hinkel (2002: 62–63).
6 See www.screencast-o-matic.com.
7 The use of Google drive was necessary as it turned out that the school’s learning management system could not handle
large files.
8 These are summarised translations of the prompts given in Spanish.
9 T-units have furthermore been criticised for being developed for research on children’s writing; Bardovi-Harlig (1992)
suggested that sentences be used as a unit in analyses of adolescent and adult writer’s texts (cf. Polio, 2008).
10 In this category was included the verbs ser, estar, haber and tener.
11 This was considered as a syntactic rather than a morphological error, as the use of adverbs or adjectives depend on the
syntactic context of the sentence.
12 This and the following category was considered as a part of pragmatic errors as the produced sentences were syntactically
and morphologically correct, showing however an inconsistent use of forms of address, as will be commented further on.
13 See https://translate.google.se/ for the Swedish version of the site, most commonly used by the participants.
14 See http://www.lexikon24.nu/.
15 There is one outlier among the high-achievers, who frequently used OT. If he is removed, the correlation between OT use
and grade levels approaches significance, with p=0.073.
16 Complexity of ideas and of structuring of ideas (including coherence and textual cohesion) is beyond the scope of this
article.

17 Wolfe-Quintero (2004) et al. advice against the use of TTR, “unless there is either a time limit or a conceptual limit on
production” (p. 103). These criteria were met in the present study.
18 For an extensive list of used measures, see Wolfe-Quintero et al. (1998, chap. 5).
19 This could be considered partly as a syntactic error as well, considering the fact that the use of verb mode is highly
depending on the syntactic context of the sentence.
20 As explained above, sentences were chosen over the more commonly used T-unit as the many missing connective
elements made it difficult to discern what was intended as for example an independent or dependent clause. Sentences
considered as syntactically correct often contained morphological and lexicopragmatic errors, as well as misspelled words.
21 Many of these phrases also contain pragmatic errors as well as several grammatical errors. All phrases that could not be
unequivocally corrected or understood were placed in this category.
22 The fact that the online group had a native Latin-American teacher, frequently using ustedes (3rd person plural) rather than
vosotros (2nd person plural, used in Spain) to address the class, might have made the pupils more familiar with 3rd person
forms of address, thus not reacting to them as much when they saw them in the text.
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