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Adjunct instruction (AI), a form of content-based instruction, can provide
students with opportunities to learn disciplinary discourse in context. Few
studies have explored the extent to which AT affects students’ written
production over time. This study aims to analyze the impact of a 60-hour Al
course in English on writing complexity, accuracy, fluency (CAF) and on
holistic measures in two groups with different exposure to English. The
participants were 51 first-year Dentistry students from two strands, English-
Medium of Instruction (EMI) (n=21) and first language (L1 Catalan/
Spanish) (n=30). After 60 hours of Al, the EMI+AI group improved lexical
diversity, while the L1+AI group improved accuracy and some holistic
measures. Correlations between CAF and holistic measures indicate
defining features of second language writing in each strand. The benefits of
adjunct instruction for writing development are discussed in the light of the
two settings explored.
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Introduction

Content-based instruction (CBI) implemented as adjunct instruction (AI)
courses can provide students with opportunities to learn general and disciplinary
academic discourse in context (Brinton et al., 2003) as well as linguistic skills
transferable to other parallel content subjects (Romer, 2011). The type of texts
students are exposed to in adjunct instruction courses (scientific and academic
texts) highlight salient features of a linguistic nature (e.g., discourse moves). The
frequency and type of feedback, which can focus on the content of the text
and form/forms (e.g., use of the passive voice) can enhance linguistic learning
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and discursive practices, and potentially improve students’ linguistic complexity,
accuracy, and fluency (CAF) as well as disciplinary knowledge.

This learning potential is interesting for the expansion of research on content-
based instruction and for the improvement of pedagogical practices since uni-
versity students must often read scientific literature as well as produce academic
assignments in English. In European countries like Spain students must attain a
B2 level of English' in order to graduate, which can pose a challenge for English
as a foreign language (EFL) learners. Many students in Spanish universities also
write their Final Degree Project in English, for which they require proficiency
in the use of disciplinary vocabulary, lexical bundles, or metadiscursive devices
(Navarro-Gil, 2018, 2019). Therefore, university students in Spain need to know
specialized English and general English to successfully complete their degrees.

There has been little research into how adjunct instruction in an EFL uni-
versity context impacts CAF measures in written English over time, or writing
improvement measured holistically. This type of corpus-based analysis can
inform the usefulness of adjunct instruction for developing academic writing
skills, and it can also assist educators in identifying potential areas of pedagogical
improvement. The objective of this study is to analyze the effects of a 60-hour
adjunct instruction course on students’ writing development, measured analyti-
cally (CAF measures) and holistically (i.e., qualitative measures that account for
a global analysis of the task including assessment of task-fulfilment, organization,
grammar, and vocabulary) by means of a pre- and post-test design.

2. Literature review

2.1 Content-based instruction in higher education

Multiple models in higher education have been based on the paradigm of
content-based instruction, designed to assist non-native speakers of the instruc-
tional language in acquiring the required L2 competence through the integration
of the subject matter with L2 knowledge and skills (Brinton etal., 2003). In
content-based instruction models, academic content determines the language syl-
labus (the course language objectives), based on its usefulness to students in
subject-related academic input and tasks, addressing both meaning and form

1. According to the Common European Framework of Reference (CEFR), a B2 level of English
indicates that speakers should be fluent enough to communicate with native speakers without
effort. Regarding writing, students should be able to produce clear and detailed texts on a wide
variety of topics (Council of Europe, 2020: 66)
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(Genesee & Lindholm-Leary, 2013). Content-based instruction approaches are
based on research findings that optimal conditions to learn a language arise when
learners listen or read in the L2 to decode meaning, or when they speak or write
in the L2 to encode meaning (Long & Robinson, 1998). However, ample evidence
also shows that encoding and decoding meaning in the L2 (i.e., what normally
occurs in EMI) is insufficient and additional instruction with a focus on language
forms in relation to meaning is also required for successful language learning
(Lyster, 2017).

The various models of content-based instruction in higher education are
widely documented, i.e., sheltered, adjunct and theme-based instruction (Brinton
etal., 2003). Adjunct instruction is a language-driven model, which is often
designed by language specialists in collaboration with content specialists and, as
opposed to theme-based instruction, is normally taught alongside other content
subjects. Language in adjunct instruction is the medium for learning the particu-
lar subject matter, and also an object of study in itself.

Other similar content-based instruction programmes in Higher Education
are English for Specific Purposes (ESP) and English for Academic Purposes
(EAP). In these programmes, discipline-specific language training is generally
catered for by language specialists from language centres affiliated to the univer-
sities, or specialised units within departments or faculties (Réisinen & Fortanet-
Goémez, 2008). As such, ESP and EAP represent language-driven models of
content-based instruction, akin to the theme-based models.

Many ESP and EAP courses have disappeared as a result of an increase of
credits taught in English as part of integrated content and language courses in
higher education (ICLHE) programmes (Smith & Dafouz, 2012). In these pro-
grammes, content specialists teach a content course through a foreign language,
with content and language learning objectives. These programmes are very sim-
ilar to the content and language integrated learning (CLIL) programmes imple-
mented in primary and secondary education across Europe (Pérez-Cafiado, 2012).

On the other hand, there are other teaching programmes in English that focus
on the foreign language as a vehicle for content instruction. In these English-
medium instruction (EMI) programmes, students receive a significant amount
of the target language through content instruction (Duefias, 2003) and language
learning is incidental rather than intentional (see Roquet et al., 2022 for further
details). As such, EMI only falls marginally under the content-based instruction
paradigm. Models such as adjunct instruction have aroused language teachers
and researchers’ interest since a language specialist teaches the necessary language
skills for the content that students are learning in parallel in the content special-
ist’s class.
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This study explores the effects of adjunct instruction on the development of
EFL students’ written production in higher education within two different strands
(EMI and L1). To our knowledge, despite the empirical and pedagogical impor-
tance of exploring the effects of adjunct instruction on writing development, no
other studies in foreign language contexts have analyzed the benefits of university
adjunct instruction programmes developed through the collaboration of language
specialists (i.e., adjunct instruction teacher) and content specialists (i.e., EMI or
L1 instructor in this study). We shall now review the potential benefits of adjunct
instruction on linguistic gains. Due to the scarcity of studies that focus specifically
on adjunct instruction and academic writing development in higher education,
we also examine other investigations that explore similar models of content-based
instruction (e.g., integrated content and language, and EMI) and their impact on
students” written production in higher education and secondary education set-
tings.

2.2 Content-based instruction and written production

The first studies measuring L2 learning in higher education institutions were
conducted in second language contexts. These studies demonstrated that a com-
bination of content-based instruction and L2 formal instruction promoted the
acquisition of both receptive and productive skills (Ready & Wesche, 1992; Snow
& Brinton, 1988).

Some studies assessed the effects of EMI on L2 skills. Rogier’s (2012) retro-
spective four-year panel study on the effects of English Medium classes on the
International English Language Testing System (IELTS) exam in the United Arab
Emirates demonstrated significant gains in the four skills by 59 undergraduate stu-
dents. The writing tasks were assessed holistically (content, organization of ideas,
accuracy, and range of the vocabulary and grammar). The biggest improvements
were in speaking and reading, whereas the writing and listening areas improved
the least. This finding is indicative of EMI students’ slow improvement in writing
over time even when using qualitative analysis.

Other studies measuring improvement in different aspects of writing over
time showed varying results. For instance, Zhang and Pladevall-Ballester (2021)
conducted a longitudinal study in China on discipline-specific vocabulary and
writing in one-semester EMI programme. The participants were 99 International
Trade students and 45 Film Production students. They took a pre/post-test
regarding English grammar, productive and receptive vocabulary tasks, and writ-
ing (i.e., knowledge of the subject, discipline-specific vocabulary and general
English vocabulary). There was no progress in general English grammar, but
there was improvement in productive and receptive vocabulary tasks and in
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three measures of holistic analysis in writing, especially regarding discipline-
specific vocabulary.

These findings contrast with those of the study conducted by Ament and
Pérez-Vidal (2015), in which analytical measures were used to examine the lin-
guistic improvement of 16 Catalan/Spanish first-year Business undergraduates in
immersion and semi-immersion settings for one academic year in several uni-
versities. They did not find any statistically significant improvement in CAF in
written production, in lexical-grammatical knowledge or syntactical knowledge
in either the immersion or semi-immersion groups. The results were attributed to
the lack of feedback on language skills in EMI courses, the participants’ high L2
proficiency level, and the small sample size.

Other studies have compared two different contexts (i.e., content-based
instruction and non-content-based instruction) and their impact on written pro-
duction. For example, Roquet and Pérez-Vidal (2017) investigated the effects
across time of EFL+CLIL context versus an EFL-only context on the written pro-
duction skills of intermediate-level secondary students. Essays were quantitatively
and qualitatively analyzed. The quantitative analysis focused on accuracy, syntac-
tic complexity, and lexical richness, while the qualitative analysis assessed gram-
mar, vocabulary, task fulfilment, and organization by means of a holistic rubric.
The EFL+CLIL group significantly outperformed the EFL-only group quantita-
tively in accuracy.

Along these lines, some studies have shown the beneficial effects of CLIL
on written production. Ruiz de Zarobe (2010) conducted a study in the Basque
Country to analyze the general written competence of CLIL and EFL students.
The CLIL group scored better than the EFL group in written production in
the five categories analyzed through a holistic approach (content, organisation,
vocabulary, language usage and mechanics). Similarly, Jexenflicker and Dalton-
Puffer (2010) compared the writing of CLIL and non-CLIL students in higher
colleges of technology in Austria using a holistic scale that assessed vocabulary,
accuracy, task fulfilment, and organization. CLIL students showed significant
advantages in lexico-grammar, vocabulary range and orthographic correctness.
Thus, these findings suggest content-based instruction is effective for the overall
improvement of holistic measures of writing, but the results of quantitative analy-
sis are less clear. In this respect, Bulté and Housen (2015) showed that there was
a dissociation between the scores obtained in quantitative measures (syntactic
and lexical complexity) and holistic ratings (content, organisation, language use,
vocabulary, mechanics), which are more subjective. These scholars analyzed 45
adult ESL learners’ writing development in a 12-week EAP course. While holistic
measures increased as a result of the better use of vocabulary, lexical complexity
decreased.
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Taking into account these mixed findings, this study aims at expanding the
current investigation on the effects of adjunct instruction for the development of
EFL writing in higher education. We analyse two strands of a Dentistry degree
and explore learners’ intra-group and inter-group L2 improvement across time,
comparing a context of massive L2 exposure, i.e., an English-Medium Instruction
strand, henceforth EMI+AI (adjunct instruction), to another of minimal L2 expo-
sure, i.e., the L1 strand, henceforth Li+AI. The comparison of the two different
strands is important because the students enrolled in EMI and L1 have different
amounts and types of exposure to the English language, which could influence the
effects of adjunct instruction. Improvements in academic writing were measured
after a 60-hour Dentistry adjunct instruction course both quantitatively (CAF
measures) and qualitatively (task fulfilment, organization, grammar and vocabu-
lary). The possible relationship between holistic and analytical measures is also
examined. This comparison is needed because writing tasks in higher education
contexts are typically evaluated by teachers using holistic rubrics (e.g., task fulfill-
ment), but analytical measures (e.g., syntactic complexity) offer a more quantita-
tive and objective analysis, which is also important to measure learners’ real L2
development. The study addresses the following research questions:

RQu:  Are there any differences between the EMI+AI and the L1+AI students in
terms of CAF (complexity, accuracy and fluency as measured quantita-
tively in writing) and holistic rating (task fulfilment, organization, gram-
mar and vocabulary), at the start of an adjunct instruction course?

RQ2: Are there any differences within and between groups in learners” written
development regarding CAF and holistic measures after 6o hours of
adjunct instruction?

RQ3: How do scores of quantitative CAF correlate with qualitative ratings
within EMI+AI and L1+AI groups after 60 hours of adjunct instruction?

3. The study

3.1 Context

The study was conducted within a private university, which offers adjunct instruc-
tion courses in English across all its degree programmes. Adjunct instruction
courses equip students with discipline-specific discourse and academic language
skills. These courses are designed and taught by language specialists in collab-
oration with content specialists of the Dentistry Faculty. The study was carried
out with students in the first of the three compulsory adjunct instruction courses
included in their degree programme across six months.
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3.2 Participants

The participants were 51 first-year students. The Dentistry degree offers two dif-
ferent instruction settings for the first two (of five) academic years: the EMI
strand, and the L1 strand. In the EMI strand all the courses are taught in English
(i-e., 300 EMI hours per semester), while in the L1 strand all courses are taught in
Spanish or Catalan, except for the adjunct instruction courses (60 hours), which
are all taught in English. We did not control for past EMI or CLIL education,
but students enrolled in EMI were considered to be more motivated to study in
English.

The EMI group consists of 21 students (mean age 20.4; 16 females, 5 males).
Participants in this group include speakers of French (33.3%), Arabic (24%), Ger-
man (19%), Catalan/Spanish bilinguals (19%) and Greek (4.7%). The L1 group
comprises 30 students (mean age 19.2; 17 females, 13 males), including Catalan/
Spanish bilinguals (73.3%), French (20%), Russian (3.3%) and Arabic (3.3%)
speakers. Participants took a level test (the SIMTEST)” at the beginning of the
academic year in September (“Time 0”). The two groups had a similar proficiency
level in English at the start of their degree before receiving EMI or adjunct
instruction (EMI+AIl: M=1.81, SD=.40; Li1+Al: M=1.87, SD=.78; U=312.20,
Z=-.06, p=.96, r=43.77). Their level equally ranged in both groups from A1 to
B2 according to the levels of the Common European Framework of Reference for
Languages (CEFR).

3.3 Treatment: The adjunct instruction course

The study was carried out within English for Dentistry 1, a 60-hour compulsory
course for EMI and Lz strands taught entirely in English in the second semester
by the same instructor. This adjunct instruction course focuses on helping learn-
ers understand and produce oral and written academic texts about dentistry in
English. Oral and written skills are fostered through note-taking and writing
assignments based on the material covered throughout the course. The adjunct
instruction course covers different types of experimental and non-experimental
research in dentistry. It also focuses on terminology used in the dental clinic. The
materials include a student dossier containing different texts (e.g., scientific article

2. The Simtest was designed and developed by Catalan universities in collaboration with the
Cervantes Institute. It consists of multiple choice questions on use of language, listening com-
prehension, grammar and vocabulary, giving a total score to classify students according to
CEFR levels. It has been validated and used in previous studies (see Roquet et al., 2022). https://
simtest.uab.cat/simtest/
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abstracts, academic texts) and activities (e.g., comprehension questions related to
the abstracts, dental vocabulary, exercises about writing). Students take a midterm
and a final exam about reading (scientific abstracts), writing (comprehension
questions, note-taking) and listening skills (a lecture about an experimental or
non-experimental dental study). PowerPoint presentations are used in each class
by the instructor to summarize research studies, to highlight important vocabu-
lary or grammar or to present different topics related to oral health. Students in
the adjunct instruction course are asked to do quizzes, exams, and exercises. In
addition, students also learn to replicate a study and, after reading the method
section of an abstract, develop a questionnaire in groups. Afterwards, they collect
data, write a new abstract with the obtained results, and compare their results
with the original abstract in the form of an oral presentation.

In terms of L2 skills, students learn to read and write academic texts in Eng-
lish, listen for general information in lectures, and present academic content
orally to the class. Regarding the composition of an abstract, students receive
teacher’s implicit and explicit feedback on content, text structure, and language
use tailored to each student’s level and needs.

3.4 Instrument

A classroom writing task with no word-limit was used during 30 minutes in class
to analyze the students’ academic writing at the beginning of the course, in Janu-
ary (Time 1) and at the end of the course, in June (Time 2) (see Appendix 1).

The task involved responding to the same four open-ended questions at both
times, and students were required to describe a work situation and show a criti-
cal stance using their academic (cross-disciplinary) and scientific (dental) knowl-
edge, which was expected to be expanded throughout six months. Learners were
required to use general and more discipline-specific language (see Appendix 1).

3.5 Data coding and analysis

3.5.1 The corpus

For the purposes of this study, a learner corpus was compiled, consisting of 102
texts (i.e., two tasks per student in each strand) at the start (T1) and end (T2) of
the English for Dentistry 1 course (see Table 1). The texts written by both groups
were comparable at T1 in terms of types, but the EMI+A1 group produced more
tokens and longer texts than in the L1+AI group at both times of data collection
(see Table 1).
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Table 1. The learner corpus

Variables EMI+AI L1+AI
Time T1 T2 T1 T2
No. Texts 21 21 30 30
Tokens 8,297 8,405 7,406 5,935
Types 1,089 1,161 1,010 890

Mean textlength  395.09 400.23 246.86 197.83

Total tokens 16,702 13,341

3.5.2  Quantitative analysis

Complexity

Learners’ linguistic complexity was examined using Lu’s (2012) Lexical Complex-
ity Analyzer and Syntactic Complexity Analyzer (LCA’> and L2SCA®). The text
samples were automatically analyzed using the LaSCA (Lu, 2010), which looked
at three dimensions of syntactic complexity at the clause level: total number of
T-units per text, mean length of T-unit, and number of dependent clauses per T-
unit. T-units were selected to analyze syntactic complexity in terms of sentence
composition. These measures, which are frequent in L2 writing research (e.g.,
Bulté & Housen, 2015) were chosen to examine syntactic complexity in terms of
sentence composition. Similarly, measures of lexical complexity were computed
with the LCA (Lu, 2012): (i) lexical sophistication (words that are not on the list
of the 2000 most frequent words generated from the British National Corpus, e.g.,
Lu, 2012:192); (ii) diversity (measure of textual lexical diversity); and (iii) density
(number of lexical words).

Previous studies have calculated similar metrics to analyze learner’s syntactic
and lexical complexity in academic writing production and have used the L2SCA
and LCA tools in particular (see e.g., Ai & Lu, 2013; Paquot & Plonsky, 2017; Polio
& Yoon, 2018).

Accuracy

Texts were error-tagged in order to measure learners’ linguistic accuracy. Accu-
racy measures include number of errors per T-unit and errors per word token.
This analysis was undertaken by two linguistic experts who classified all gram-
matical and lexical errors in consensus.

3. Accessible from: http://aihaiyang.com/software/
4. Accessible from: http://www.personal.psu.edu/xxl13/downloads/l2sca.html
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Fluency

Following a traditional CAF perspective, fluency is understood as the ability to
write more words in less time (Wolfe-Quintero, Inagaki, & Kim, 1998). Along
these lines, fluency was operationalized in terms of number of words written.

3.5.3 Qualitative analysis

Two expert evaluators used a rubric with a rating scale based on Friedl & Auer
(2007) to qualitatively assess four aspects of the writing task (see Appendix 2): (a)
task fulfilment: relevance of the content and register; (b) organization: structural
elements —i.e., paragraphing, coherence and cohesion; (c) grammar: variety of
grammatical structures produced; and (d) vocabulary: range and choice of words
and general comprehensibility. The grammar and vocabulary categories relate
most closely to complexity and accuracy, while task fulfilment and organization
may reflect the overall perception of writing quality. The evaluators blindly scored
all the texts without knowing which text belonged to each strand or to which data
collection time. Scores were assigned equally to each of the four aspects. The two
specialists started rating the texts together to find common criteria to set up the
level in training sessions. Afterwards, they proceeded separately. If the difference
in the qualifications for a student was higher than 2, the evaluation was repeated.
Results were always the same or with 1 point difference. The final holistic score for
each aspect was the average value between the two raters.

3.5.4 Study design and statistical analyses

The data were collected at the start (January, T1) and at the end (June, T2)
of the six-month adjunct instruction course English for Dentistry 1, following a
pre-/post-test study design. Taking into account the small sample size (n=51),
and the non-normal distribution of several of the variables in the analytical and
holistic analyses, non-parametric statistics were conducted to make inter-group
(Mann Whitney U test) and intra-group comparisons across time (Wilcoxon
signed-rank test). Mann Whitney U tests were conducted to examine the existence
of initial (before adjunct instruction) and final differences (after 60 hours of AI)
between the EMI+AI and the Li+AI students in CAF and holistic measures (RQs
1 & 2). Wilcoxon signed-rank tests were conducted for intra-group comparisons
regarding any improvements in the scores obtained by each group across time
(RQ 2). Spearman-rank correlations were conducted to analyze the correlations
between analytical measures and holistic rating in each group (RQ 3).
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4. Results and discussion

The first question explored if there were differences between the EMI+AI and
the L1+AI students in terms of CAF and holistic rating at the start of an adjunct
instruction course. Initial significant differences were found.

As for CAF measures, and more specifically, lexical complexity, the EMI+AI
group used significantly more sophisticated lexical words at T1 than the Li+Al
group. Regarding syntactic complexity, the EMI+AI group also had more T-
units, longer T-units and more dependent clauses per T-units (see Table 2). With
respect to accuracy, the EMI+AI group had fewer errors per T-units as well as
fewer errors per words. In fluency, the EMI+AI group surpassed the L1+Al group
in the total number of words (Table 2). Overall, the EMI+AI group performed sig-
nificantly better than the L1+AI group on the analytical measures at the beginning
of the adjunct instruction course.

Table 2. Comparison of CAF measures between EMI+AI and L1+Al at Time 1

EMI+AI Li1+Al
TIME 1 TIME 1
(n=21) (n=30) Mann Whitney U test
95% CI 95% CI Effect
M M size
Variables (SD) LCL UCL (SD) LCL UCL U Z P (r)
Lexical Sophisticated 52.71 43.53 61.90 39.13 33.45 44.82 173.50 —-2.71 .01% 38
complexity Lexical (20.19) (15.22)
Words
Lexical 47 46 .49 48 44 .52 290 -48 .63 .07
Density (.03) (.11)
MTLD 49.57  44.94 54.20 49.99  47.48  52.50 287 .54 .59 .08
(10.17) (6.72)
Syntactic ~ T-units 20.81 17.08  24.54 14.93 12.64 17.22 179.50 —2.60 .01% .36
complexity (8.20) (6.14)
MLT 17.49 15.86  19.12 14.88 13.54 16.22 169 -2.79 .01* .39
(3:58) (359)
Dependent .99 .86 1.12 83 .66 .99 187.50 —2.44 .02% .34
Clauses per (29) (.44)
T-Units
Accuracy  Errors per T- .40 24 .56 1 (1.23) .54 1.46 159.50 —2.98 .00* 42
unit (.35)
Errors per .02 .01 .03 .04 .03 .05 121 -3.71  .00* —.52
Words (.02) (.03)
Fluency =~ Words 405.90 348.56 463.25 266.47 231.10 301.83 115 -3.83  .00* .54

(125.98) (94.71)
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Concerning the holistic rating, the EMI+AI group also scored significantly
better in all the variables that were measured at T1 (see Table 3).

Table 3. Comparison of holistic analysis between EMI+AI and L1+AI at Time 1

EMI+AI Li+AI
TIME 1 TIME 1
(n=21) (n=30) Mann Whitney U test
M 95% CI M 95% CI Effect
Variables (SD) LCL UCL (SD) LCL UCL 8] Z P size (r)
Task 3.60 3.19  4.00 2.88 2.63  3.13 169 -2.85 .00* .40
fulfillment (.89) (.67)
Organization 3.79 3.37  4.20 3.08 2.86 3.30 167.50 —2.88 .00* .40
(:92) (-59)
Grammar 3.67 3.34  3.99 2.72 2.47  2.97 109 —4.04 .00% .57
(71) (:67)
Vocabulary 3.93 3.60  4.25 2.83 2.55  3.11 97.50 —4.24 .00* .59
(71) (.75)
Total Holistic 7.48  6.84 8.11 5.74 5.30 6.18 106.50 —4.01 .00* .56
Score (1.39) (1.19)

Although the two groups were homogeneous in terms of L2 proficiency at the
beginning of the academic year (September), by the time the adjunct instruction
course started (January), the EMI+AI group had received 300 hours of EMI.’> The
difference in hours of EMI instruction can explain the initial significant differ-
ences between groups in their written texts. The findings indicate that EMI alone,
without a focus on form, can lead to an initial additional advantage in L2 writing,
measured analytically and holistically, compared to participants of the same pro-
ficiency level who receive instruction only in their L1. This result is in line with
Roquet et al’s (2022) findings on initial morphosyntactic advantage of EMI learn-
ers compared to L1 students at T1.

The second question analyzed the existence of differences within and
between groups in learners’ written development regarding CAF and holistic
measures at Ta.

As for the development of CAF within groups, the EMI+AI group only sig-
nificantly improved one measure of lexical complexity: measure of textual lexical
diversity (MTLD) (see Table 4). This result contrasts with previous research
about EMI students that report little or no significant improvement in lexical
diversity over 1 year (Ament & Perez-Vidal, 2015) as a result of not receiving feed-

5. At T2 the EMI+AI group had received 540 EMI hours plus 60 adjunct instruction hours.
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back on their L2 language. Our findings show that adjunct instruction, with a
planned focus on language used in dental academic texts and feedback on L2
language, together with (incidental) input in other EMI courses, may have fos-
tered the use of a greater lexical repertoire once this group reached 540 hours of
EMI instruction and 60 hours of adjunct instruction. In addition, students were
required to adopt a critical stance in their texts using terminology of their degree,
which could have also positively affected the increase of MTLD. The possible
beneficial effects of using the same written prompt across time should also be
acknowledged. No other significant differences were found in the rest of the ana-
lytical measures. The EMI+AI group maintained or slightly increased the initial
high level in the rest of the variables. This might be attributed to a plateau effect
(the EMI+AI group already had high scores in CAF measures at T1), and also
to the time span, which may not have been long enough to detect differences in
development using such micro level features of analysis. These results are also in
line with previous studies that show that abundant exposure to the L2 in EMI may
not lead to grammatical improvement in short-time spans (Roquet et al., 2019,
2022). Our study also adds that syntactic complexity may not be developed in
EMI+ALI at least when learners’ initial writing level is high and the development
is measured across six months. Further research could investigate if other types of
more challenging feedback on writing (i.e., at a textual level) could help learners
with an initial high L2 writing level to develop accuracy or syntactic complexity
in short periods of time. Feedback at a textual level offers learners an improved
version of their written text by making students compare their original written
productions to a native-like text (i.e., model text) similar in content but without
errors and tailored to the their proficiency level (e.g., Coyle & Roca de Larios,
2014; Hanaoka, 2007). Model texts offer lexical, syntactic and discursive alter-
natives that can lead to improvement in L2 accuracy in EFL and CLIL contexts
(Coyle & Roca de Larios, 2014, 2020).

In contrast, the L1+AlI students significantly improved accuracy across time
(i.e., decrease in errors per T-units) at the same time as they also significantly
decreased the number of words (see Table 5). L1 learners’ decrease in fluency
could have positively affected the level of accuracy. In addition, the use of the
same questions at both times of data collection as written prompts to write texts
could have helped the Li+AI learners, who started at a significantly lower level
of accuracy than the EMI+AI group, to increase accuracy. These results coincide
with previous studies that show that adjunct instruction helps to develop learners’
grammatical accuracy in minimal exposure contexts (i.e., L1+AI) (Grim, 2008;
Rodgers, 2006; Roquet et al., 2022).
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Table 4. Development of CAF measures across time in the EMI+AI group

EMI+AI EMI+AI
TIME 1 TIME 2 Wilcoxon signed
(n=21) (n=21) rank test
95% CI 95% CI Effect
Variables M(SD) LCL UCL M(SD) LCL UCL Z P size (r)
Lexical Sophisticated 52.71 43.53  61.90 63.76  49.36  78.16 -1.72 .09 27
complexity Lexical Words (20.19) (31.63)
Lexical Density 47 .46 49 48 .46 .50 -91 .36 .14
(:03) (.04)
MTLD 49.57 44.94  54.20 54.46  49.37 59.56  —2.45 .01* .38
(10.17) (11.19)
Syntactic T-units 20.81 17.08  24.54 22.29 16.81 27.76 -.50 .61 .08
complexity (8.20) (12.03)
MLT 17.49 15.86 19.12 17.52 15.99  19.05 -.52 .96 .08
(3.58) (3.37)
Dependent Clauses .99 .86 1.12 91 .76 1.05 -1.23 .22 19
per T-Units (-29) (:32)
Accuracy Errors per T-unit .40 24 .56 .58 .05 1.11 —-43 .66 .07
(:35) (1.16)
Errors per Words .02 .01 .03 .02 .01 .02 -82 41 13
(.02) (.o1)
Fluency Words 405.90 348.56 463.25 431 345.75 516.25 -1.01 .31 .16
(125.98) (187.29)

The results also indicate that neither lexical nor syntactic complexity devel-
oped for the Li+AI group over six months despite the use of a similar written
prompt across time. There may be a trade-off effect (Skehan & Foster, 1997)
whereby students prioritized accuracy over complexity and fluency. However, it
is also possible that the increase of complexity may need longer time spans and
more hours of exposure to input.

Regarding the comparison of the development of CAF measures between
groups, significant differences were found in lexical complexity (see Table 6).
While the EMI+AI group tended to increase the number of sophisticated lexical
words, the L1+AI group tended to decrease lexical sophistication. EMI+AI stu-
dents’ improvement in lexical complexity might be explained by the use of specific
terminology in adjunct instruction and by massive exposure to sophisticated
vocabulary (both dentistry-specific and cross-disciplinary) in texts that learners
had to read and write for all the EMI subjects.

At T2 there are several examples in the EMI+AI group’s texts that contain a
greater repertoire of both dentistry-specific and cross-disciplinary discourse (e.g.,
health professional, dental anxiety, case studies, experiments, peer-reviewed articles,
observation techniques).
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Table 5. Development of CAF measures across time in the L1+AI group

Li1+Al L1+Al
TIME 1 TIME 2 Wilcoxon signed rank
(n=30) (n=30) test
M 95% CI 95% CI Effect
Variables (SD) LCL UCL M(SD) LCL UCL Z P size (r)
Lexical Sophisticated 39.13 33.45 44.82 36.27 32.87  39.67 -98 .33 13
complexity Lexical Words (15.22) (9.11)
Lexical Density 48 44 .52 49 47 51 -1.19 .23 .15
(11) (:04)
MTLD 49.99  47.48 5250 49.75 4594  53.56 —-.48 .63 .06
(6.72) (10.19)
Syntactic T-units 14.93 12.64 17.22 14.37 12.61  16.12 .10 .92 .01
complexity (6.14) (4.71)
MLT 14.88 13.54 16.22 15.75 13.99 17.52 -.96 .34 12
(3.59) (4.72)
Dependent Clauses .83 .66 .99 71 57 85 -1.14 .25 .15
per T-Units (-44) (:37)
Accuracy Errors per T-unit 1 54 1.46 53 44 .62 -2.54 .01* 33
(1.23) (23)
Errors per Words .04 .03 .05 .03 .03 .04 -1.47 .14 .19
(.03) (-01)
Fluency Words 266.47 231.10 301.83 215.27 196.05 234.48 -2.60 .01* 34
(94.71) (51.46)

This significant difference supports Zhang and Pladevall-Ballester’s (2021)
finding about high production of discipline-specific vocabulary for EMI students.
The L1+AI group received the same instruction in the Al course, but it seems that
adjunct instruction on its own was not enough to make learners use sophisticated
vocabulary in their texts. The extent to which L1+AlI students understood this spe-
cific vocabulary at a receptive level is something worth exploring in future studies.

There were other significant differences between groups at T2 related to
MTLD (total number of different words in the text) and fluency. MTLD
increased significantly for the EMI+AI group while the opposite trend was found
for the L1+AI group across time. We could argue that if there is an increase in
the number of sophisticated words in a text about dentistry (i.e., EMI students),
we would also expect to see an increase in the total number of different words in
that specialized text.

While fluency tended to increase for the EMI group across time, it signifi-
cantly decreased for the Li+AI group. In the case of the Li+AI group, learners
could have decided to write shorter but more accurate texts. No significant differ-
ences between groups were found regarding gains in accuracy, as shown by errors
per T-unit and errors per words (Table 6). However, the texts that the EMI+AI
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group wrote were longer at both times of data collection, which should also be
considered in the comparison of errors between groups, as we will explain below.

Table 6. Comparison of gains between groups in CAF measures after 60 hours of

adjunct instruction

EMI+AI Li1+Al
Gains T2-T1 Gains T2-T1
(n=21) (n=30) Mann Whitney U test
95% CI 95% CI Effect
M - M- size
Variables (SD) LCL UCL (SD) LCL UCL U Z P (r)
Gainsin  Sophisticated 11.05 —42 22.52 -2.87 -8.01 2.28 196 —2.28 .02*% .32
complexity Lexical (25.20) (13.77)
Words
Lexical .01 —-.01 .02 .01 —.03 .05 293 —-42 .67 .06
Density (.04) (11)
MTLD 4.90 .78 9.01 -24 —4.85 4.37 208 —2.05 .04% .29
(9.04) (12.35)
T-units 1.48  —4.68 7.63 -57  —2.92 1.78 280 —-67 .50 .09
(13.52) (6.29)
MLT .03 -1.52 1.58 .87 -.98 2.73 276 -75 .46 11
(3.40) (4.97)
Dependent —.08 —-.27 11 —.12 -.28 .05 311.50 —.07 .95 .01
Clauses per (.42) (.45)
T-Units
Gainsin  Errors per T- .18 -.33 .68 —.47 -.91 —.04 229.50 —1.64 .10 23
Accuracy unit (1.11) (1.17)
Errors per o (.01) —-.01 o -.01 —.02 o 277 -73 47 .10
Word (.02)
Gainsin  Words 25.10 —29.04 79.23 —51.20 —85.12 —17.28 182 -2.55 .01*% .36
Fluency (118.93) (90.83)

With respect to the holistic analysis, we also analyzed the existence of differ-
ences within groups and between groups after 6o hours of adjunct instruction.
As for the comparison within groups, the EMI+AI group did not improve any of
the holistic variables that were measured (see Table 7). This finding may be attrib-
uted to the fact that EMI courses, in general, do not provide feedback on lan-
guage, content and register, or the organization of the written texts. Therefore,
60 hours of adjunct instruction in which EMI learners could receive feedback on
these aspects were not enough to improve writing from a global viewpoint as mea-
sured in the holistic rating.
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Table 7. Development of holistic measures across time in the EMI+AI group

EMI+AI EMI+AI
TIME 1 TIME 2 Wilcoxon signed
(n=21) (n=21) rank test
95% CI 95% CI Effect
Variables M(SD) LCL UCL M(SD) LCL UCL Z P size (r)
Task 3.60 3.19 4 3.74 3.35  4.13 -.79 .43 12
fulfillment (.89) (.86)
Organization 3.79 3.37 4.20 3.69 3.31  4.07 -.58 .56 .09
(:92) (:84)
Grammar 3.67 3.34 3.99 3.67 3.31  4.02 -.04 .97 .01
(71) (.78)
Vocabulary 3.93 3.60 4.25 3.86 3.48  4.24 -71 48 11
(71) (:84)
Total Holistic 7.48 6.84 8.11 7.49 6.81 8.17 -.02 .99 .00
Score (1.39) (1.49)

In contrast, the L1+AI group obtained significantly better scores across time
in task fulfillment, grammar and the total holistic score (see Table 8). The holistic
improvement in writing was in part possible because learners in the Li1+AI group
started at a significantly lower level compared to the EMI+AI group.

Table 8. Development of holistic measures across time in the L1+AI group

L1+AI TIME 1 L1+AI TIME 2 Wilcoxon signed rank
(n=30) (n=30) test
95% CI 95% CI Effect
M(SD) LCL UCL M(SD) LCL UCL Z p size(r)
Task 2.88 2.63  3.13 3.30 3.04 3.56 -3.21 .0* 41
fulfillment (.67) (.70)
Organization 3.08 2.86 3.30 3.25 3.01  3.49 -1.90 .06 25
(:59) (:64)
Grammar 2.72 2.47 297 3.22 3.01  3.42 —-3.46 .0% 45
(:67) (:55)
Vocabulary 2.83 2.55  3.11 3.02 2.78  3.25 -1.49 .14 .19
(-75) (.62)
Total Holistic 5.74 5.30 6.18 6.39 5.98 6.80 -3.12 .0* .40

Score (1.19) (1.09)
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As for the between group comparison, the Li+AI group significantly
improved in the variable of grammar measured holistically as well as in the total
holistic score (see Table 9). The holistic gain in grammar goes hand in hand with
the improvement of accuracy measured analytically (i.e., fewer errors per T unit)
in the L1+AI group at T2. This finding may indicate that adjunct programs can
help students with limited linguistic exposure to overcome some linguistic gaps in
their written production.

Table 9. Comparison of gains between groups in holistic rating after 6o hours of Al

EMI+AI Gains T2-T1 L1+AI Gains T2-T1

(n=21) (n=30) Mann Whitney U test
95% CI M 95% CI Effect
M(SD) LCL UCL (SD) LCL UCL U Z P size (r)
Task .14 —-.20 .49 42 .14 .69 228.50 —-1.71 .09 24
fulfillment (.76) (.74)
Organization -10 —.56 .37 17 —-.03 37 236 -1.57 .12 22
(1.02) (-53)
Grammar 0 -29 .29 .50 27 .74 190.50 —2.44 .01%* .34
(:65) (-:63)
Vocabulary -.07 —37 .23 .18 -.13 .50 245.50 —1.37 .17 .19
(.66) (.85)
Total .01  —-.52 .55 .65 24 1.06 209 —2.04 .04% .29
Holistic (1.18) (1.09)

Score

Learners’ improvement across time was also analyzed from a different per-
spective taking into account that there were initial differences between groups at
T1. The analytic and holistic scores of the L1+AI group at T2 were compared with
those of the EMI+AI group at T1 so as to analyze the extent of the L1+AI students’
improvement across time.

Regarding analytical measures, the L1+AI group did not reach at T2 the level
of performance of the EMI+AI group at T1 in lexical complexity (i.e., sophis-
ticated lexical words), in syntactic complexity (i.e., T-units, MLT, dependent
clauses per T-units), in accuracy (i.e., errors per T-unit; errors per words) or flu-
ency (see Table 10). The participants in the Li+AI group at T2 only showed a
similar level of performance to the EMI+AI group at T1 in lexical density (i.e.,
number of lexical words) and MTLD (Table 10), which were also the variables
for which no initial significant differences between groups were found at T1 (see
above Table 2). These findings indicate that adjunct instruction was effective to
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expand Li+Al learners’ vocabulary but not to catch up with EMI+ Al students’
level of accuracy or syntactic complexity.

Table 10. Comparison of analytic scores in L1+AlI Time 2 and EMI+AI Time 1

EMI+AI Li1+AI
TIME 1 TIME 2
(n=21) (n=30) Mann Whitney U test
95% CI 95% CI Effect
M - M - size
Variables (SD) LCL UCL (SD) LCL UCL U Z P (r)
Lexical Sophisticated 52.71 43.53 61.90 36.27  32.87 39.67 147 —3.22 .00 .45
complexity Lexical (20.19) (9.11)
Words
Lexical 47 .46 49 .49 47 51 237 -1.50 .13 21
Density (.03) (.04)
MTLD 49.57  44.94  54.20 49.75 4594  53.56 314 -.02 .99 .00
(10.17) (10.19)
Syntactic ~ T-units 20.81 17.08  24.54 14.37 12.61  16.12 162.50 —2.92  .00% .41
complexity (8.20) (4.71)
Dependent .99 .86 1.12 71 .57 .85 158.50 —2.99 .00% .42
Clauses per (29) (.37)
T-Units
MLT 17.49 15.86 19.12 15.75 13.99 17.52 208.50 -2.04 .04* .33
(3:58) (4.72)
Accuracy  Errors per T- .40 24 .56 53 44 .62 191 -2.37 .02% .33
unit (:35) (23)
Errors per .02 .01 .03 .03 .03 .04 112 -3.89 .00* .54
Word (.02) (o1)
Fluency ~ Words 405.90 348.56 463.25 215.27 196.05 234.48 36.50 —5.33 .00% .75
(125.98) (51.46)

As for the holistic rating, although the learners in the L1+AI group improved
their holistic rating at T2, they did not reach at T2 the level of performance of
the EMI+AI group at T1 regarding organization, grammar, vocabulary, and the
total holistic score (see Table 11). However, the score obtained by the Li+AI group
in task fulfilment at T2 was similar to the score obtained by the EMI+AI learn-
ers at T1 (Table 11). In task fulfilment, evaluators value if the content of the text
is relevant, and if it is written in an appropriate format, length, and register. The
adjunct instruction teachers’ feedback on content, text structure, and language use
may have helped Li+AI learners to improve their scores in task fulfilment. L1+AI
learners produced more accurate texts (as shown by the analytical measures and
the holistic rating of grammar at T2) with relevant content in an appropriate for-
mat, which may have led the instructors to provide higher scores for task fulfil-
ment at T2. Therefore, the improvement of the Li+Al students across time was
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relative given that, as a whole, they did not reach at T2 neither the analytic nor
most of the holistic scores of the EMI+AI group at T1. Even though the L1+AI stu-
dents had more room for improvement, they did not catch up with the EMI+AI
group’s results after the course. As in the case of the analytical measures, longer
time spans, together with more hours of AI may be needed to detect development
in the holistic areas of academic writing in this group.

Table 11. Comparison of holistic scores in L1+AI Time 2 and EMI+AI Time 1

EMI+AI TIME 1 L1+AI TIME 2
(n=21) (n=30) Mann Whitney U test
M 95% CI M 95% CI Effect
Variables (SD) LCL UCL (SD) LCL UCL U Z p size (r)
Task 3.60 3.19 4 3.30 3.04 3.56 267.50 —.94 .35 .13
fulfillment (.89) (.70)
Organization  3.79 3.37 4.20 3.25 3.01  3.49 200 -2.25 .03% 32
(:92) (-64)
Grammar 3.67 3.34 3.99 3.22 3.01  3.42 194.50 -2.36 .02* .33
(71) (-55)
Vocabulary 3.93 3.60 4.25 3.02 2.78  3.25 110.50 —4.02 .00% .56
(71) (.62)
Total 7.48  6.84 8.11 6.39 5.98 6.80 187 —2.46 .01* .34
Holistic (1.39) (1.09)

Score

The third question explored how the scores of CAF measures correlate with
the holistic rating at T2 within EMI+AI and L1+AI groups. It is important to note
that raters did not know the group or the data collection time of the texts that they
evaluated.

In the case of the EMI+AI group, there were some positive correlations (see
Table 12). High scores in task fulfilment correlated positively with the use of
sophisticated lexical words (e.g., instructional demonstration, proper brushing
technique) and a high number of words. Likewise, high values of MTLD in the
EMI+AI group correlated positively with high scores in all the holistic scores.
High values of lexical density correlated positively with nearly all the holistic
scores (i.e., task fulfillment, organization, grammar, and the total holistic score).
Texts with high lexical density contain descriptions (nouns, adjectives) and
actions (verbs, adverbs) that were well received by the evaluators in this task.
These results show that there is a positive correlation between lexical complexity
and writing quality at all levels for the EMI+AI group.
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In contrast, a high number of errors per words correlated negatively with high
ratings in all the holistic variables. Likewise, a high number of errors per T-units
also correlated negatively with high scores in most of the variables in the holistic
rating (i.e., grammar, vocabulary, total holistic score). Therefore, linguistic accu-
racy was also an important variable for the evaluators to assess the quality of the
texts written by the EMI+AI group.

Table 12. Correlations between holistic and analytic scores EMI+AI T2

Sophisticated Dependent Errors  Errors
Lexical Lexical T- Clauses per T- per T- per
Words Density MTLD units Units MLT unit Words  Words
Task .51 43 .63 .23 —.01 —.04 -36 —.49 .55
fulfillment *p=.02 *p=.05 *p=.00 p=.33 p=.96 p=.88 p=.a1 Fp=.02 “p=.01
é Organization .37 .62 .50 —.02 —.05 —22 -39 —.55 13
é p=.09 *p=.00 *p=.02 p=.92 p=.82 p=34 p=.08 *p=.01 p=.57
L'; Grammar 28 53 64 -.09 —.22 -.23 -.68 -85 -.09
%‘3 p=.22 *p=.01 *p=.00 p=.71 p=235 p=.32 *p=.00 fp=.00 p=.68
g Vocabulary 27 .39 .59 .07 11 -30 —48 —-.69 21
é p=.24 p=.08 *p=.00 p=.78 p=.64 p=a8 *p=.03 p=.00 p=.37
E Total .39 .54 .69 .04 —.10 —.22 —.53 —.69 21
Holistic p=.08 *p=.01 *p=.00 p=.85 p=.66 p=.34 *p=.01 fp=.00 p=.35

Score

Regarding the correlations of the Li1+AI group (see Table 13), a high score in
errors per words was related to low scores in grammar, vocabulary, and the total
holistic score. Accuracy was also an important measure to evaluate the overall
quality of the L1+AI group.

As for fluency, the higher the number of words, the higher the scores in task
fulfillment, organization, and the total holistic score. The number of words may
be indicative of the elaboration and organization of ideas. No correlations were
found between any of the variables of lexical complexity or syntactic complexity
(except for T-units) and the holistic rating. The level of lexical and syntactic com-
plexity of the Li1+AI group was significantly lower at T2 compared to the EMI+AI
group at T1 (see Table 10 above). Accordingly, the judges may not have found the
variables of complexity as key factors to assess the quality of the texts written by
the L1+AI group.

The distinct correlations between holistic and analytical measures of both
strands may indicate the progressive development of the writing ability of these
two groups. This finding shows possible defining features of L2 written compe-
tence development in EMI and L1 settings with adjunct instruction.
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Table 13. Correlations between holistic and analytic scores L1+AI T2

Sophisticated Dependent Errors  Errors
Lexical Lexical T- Clauses per T- per T- per
Words Density MTLD  units Units MLT unit Word  Words
Task 27 —.14 .00 .39 23 17 -.06 —.15 71
fulfillment p=15 p=.47 p=.99 *p=.03 p=.21 p=38 p=.75 p=.42 *p=.00
E Organization 26 —.02 —.01 .38 .14 11 —.11 —.24 .68
? p=ay p=.89 p=.96 *p=.04 p=.45 p=.58 p=.57 p=.20 *p=.00
Lg Grammar 08 —.06 —.05 .13 .16 .06 —41 —-52 .28
2 p=-69 p=77 p=80 p=.48 p=239 p=76 *p=.03 “*p=.00 p=.14
§ Vocabulary .04 .03 26 .16 .14 .15 -32 —44 .35
é p=.85 p=88 p=16 p=.41 p=.45 p=.44 p=.09 *p=.02 p=.06
T:é Total 12 —.09 .07 .32 22 11 -.29 -38 .57
Holistic p=.:54 p=.63 p=.70 p=.08 p=.25 p=.57 p=.a3 *p=.04 *p=.00

Score

5. Conclusion

This study aimed at measuring the extent to which a 60-hour adjunct instruction
course can contribute to develop first year Dental students’ CAF measures, and
holistic rating in academic texts across time. Students’ writing development was
analyzed within and between groups in two educational settings (EMI+AI and
L1+AI) by means of a pre- and post-test design.

There were quantitative and qualitative differences in writing between both
groups at the start of the adjunct instruction course in spite of having similar L2
proficiency levels (RQ1). Three hundred hours of EMI resulted in significantly
better scores in both analytic and holistic measures for the EMI+AI group.

Learners’ writing development regarding CAF and holistic measures was
measured after the course (RQ2). At T2 (i.e., 540 hours of EMI + 60 hours of Al),
the EMI+AI group significantly improved lexical diversity as a result of the Al
course, which highlighted specific dental and academic terminology in context,
and the massive exposure to specialized use of language in texts that learners in
EMI courses had to read and write.

The EMI+AI students did not improve their accuracy or syntactic complexity
in spite of receiving indirect and direct feedback on L2 language tailored to the
students’ levels and needs. This finding could be attributed to the short time span
of 1 semester. Longer periods of time may be needed to analyse the effects of EMI+
Al on accuracy and syntactic complexity. On the other hand, we propose that
adjunct instruction teachers should provide EFL learners not only with tailored
feedback (see Lasagabaster, Doiz & Pavon, 2018), but also with more challenging
feedback at a textual level so as to encourage learners to compare their own writ-
ten productions (i.e., lexical, syntactic and discursive choices) with model texts.
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This comparison could lead to improvement in L2 accuracy as it has been shown
in previous studies conducted in EFL and CLIL settings (e.g., Coyle & Roca de
Larios, 2014, 2020). Further research could examine if the use of model texts helps
EMI learners who receive adjunct instruction to develop CAF and holistic mea-
sures in relative short periods of time.

The L1+AlI students significantly improved linguistic accuracy and decreased
fluency, which may indicate a trade-oft effect. Pedagogical proposals should
address EMI and L1 learners’ needs. For instance, Al instructors could ask their
students to write short texts. After providing feedback on language to students and
making sure that learners understand the corrections, the length of texts could
progressively increase.

As for learners’ gains in holistic scores, there was no qualitative improvement
in the EMI+ALI group. In spite of the additional hours of exposure, the lack of spe-
cific feedback on language in EMI courses may not have allowed learners to notice
specific L2 writing needs. Sixty hours of adjunct instruction with tailored feed-
back on language, content, and text structure do not seem enough for EMI+AI
students to improve qualitatively in such short time span. In contrast, the L1+AI
group obtained significantly better holistic scores across time (grammar and task
fulfilment), which go hand in hand with the accuracy improvement measured
quantitatively. It seems that adjunct programmes can help students with limited
linguistic exposure (e.g., L1+AI) to develop accuracy in academic texts. However,
the participants in the L1+AI group at T2 did not catch-up with the EMI+AI group
at T1 (RQ2), and only showed a similar level of performance in lexical density
and diversity (analytical measures), and in task fulfilment (holistic analysis). This
finding corroborates the need for more hours of content-based adjunct instruc-
tion and longer time spans to observe possible changes in writing development in
L1 strands.

Two interesting correlations were found between CAF measures and holistic
ratings at T2 (RQ3). In the case of EMI, both accuracy and linguistic complexity
were correlated with higher holistic scores. For the L1 group accuracy and fluency
tended to result in better holistic scores. These findings shed new light on the
defining features of L2 writing in university students with different hours of expo-
sure to English (i.e., EMI and L1).

In this study we measured and analyzed learners’ written production over a
relatively short period of time (6 months), which may have limited the potential of
L2 writing development in micro-level features of writing. Since the participants
were in the first year of the Dentistry course and they developed their L2 academic
literacy, further research could investigate learners’ writing development along
the five years” degree program. Longer time spans with multiple data collection
points and larger sample sizes would allow to explore writing development more
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thoroughly. In addition, it is still uncertain if learners may develop their writing
(CAF or holistic measures) in non-disciplinary texts.

Finally, it is important to highlight that in this study we have not altered the
curriculum, the materials, or the instruction. The ecological validity of our study
allows researchers and educators to understand multilingual learners’ L2 develop-
ment in natural classrooms.
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Appendix 1. The writing task

Name and surname:
First language:
Look at the following image, and respond to the questions about it below:

1. Describe the scene shown in the image. What do you think has just happened?
2. Write a possible dialogue among the people shown in the image.

Answer the following two questions (write in paragraph style):

3. What would you do in this situation?
4. How could you determine whether your approach is the best one for this situa-
tion?

Image source: https://northseattledds.com/fear-anxiety/
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Appendix 2. Rating scale used for assessment of the writing task (Friedl &

Auer, 2007)

o 1 2 3 4 5
TASK Not Task poorly ~ Task Task Task almost ~ Task fully
FULFILMENT:  enough achieved, achieved adequately  fully achieved,
content and to major gaps or onlyina achieved, achieved, content
relevance; text evaluate pointless limited sense, some gaps or content entirely
format, length and repetition; frequent gaps redundant  mostly relevant;
register inadequate  or redundant information, relevant; appropriate
format, information, acceptable mostly format,
lengthand  often format, appropriate  length and
register inadequate  lengthand  format, register
format, register length and
length and register
register
ORGANISATION: Not Poor overall Limited Adequately  Overall Clear overall
Structure, enough structuring, overall structured,  structure structure,
paragraphing, to no structuring,  paragraphing mostly clear, meaningful
cohesion and evaluate meaningful  frequent misleading at good paragraphing;
coherence, editing paragraphing, mistakesin  times, paragraphing, very good use
and punctuation poor use of  paragraphing, adequate use gooduseof  of
connectives; limited use of of connectives, connectives,
numerous connectives; connectives; hardlyany  no editing
editingand  frequent some editing editing mistakes,
punctuation editingand  and mistakes, conventions
errors punctuation  punctuating conventions  of
€errors €rrors of punctuation
punctuation  observed
mostly

observed
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Appendix 2. (continued)

0 1 2 3 4 5
GRAMMAR: Not Pooruse of Limiteduse Adequate Mostly Accurate use
Accuracy/ errors, enough grammar and of grammar use of accurate use  of grammar
variety of to structures; and grammar of grammar and
structures, evaluate numerous structures; and and structures,
readiness to use errors of frequent structures;  structures,  hardly any
complex structures agreement  errors of some errors few errors of errors of
etc.; meaning agreement of agreement agreement  agreement,
very often not etc.; meaning etc.; etc.; meaning tense, word
clear; poor  often not meaning mostly clear; order, articles,
variety of clear; limited sometimes  good variety pronouns,
structures variety of not clear; of structures, etc.; meaning
structures; adequate readinessto  clear, great
limited variety of use complex  variety of
readiness to  structures; structures structures,
use complex some frequent use
structures readiness to of complex
use complex structures
structures
VOCABULARY:  Not Poor range of Limited Adequate Good range  Wide range
Range and choice  enough vocabulary  range of range of of of
of words, accuracy, to and choice of vocabulary  vocabulary vocabulary; vocabulary;
spelling, evaluate words; highly and choice of and choice of good choice very good
comprehensibility repetitive; words; words; some of words; choice of
numerous frequent repetitions; mostly words;
errors of form repetitions;  some errors accurate form accurate form
and usage;  frequent of formand and usage, and usage;
numerous errors of form usage; some few spelling  hardly any
spelling and usage;  spelling mistakes; spelling
mistakes; frequent mistakes; meaning mistakes;
meaning very spelling meaning mostly clear. meaning
often not mistakes; sometimes clear.
clear; mainly meaning not clear;
translation  often not some
from mother clear; translation
tongue. frequent from mother

translation  tongue
from mother

tongue

TOTAL SCORE: __/20

Friedl, G., Auer, M. (2007). Erlauterungenzur Novellierung der Reifeprufungsverordnung fur AHS,
lebende Fremdsprachen (Rating scale used for assessment of the writing task). Wien/St. Pélten:
BIFIE.
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Resumen

La instruccién adjunta (AL por sus siglas en inglés), una forma de instruccién basada en
el contenido, puede ofrecer a los estudiantes la oportunidad de aprender vocabulario de su
disciplina en contexto. Pocos estudios han explorado cémo la Al afecta a la produccidn escrita
de los estudiantes a lo largo del tiempo. Este estudio analiza el impacto de un curso de Al en
inglés de 60 horas en la complejidad de la escritura, la precision, la fluidez (CAF, por sus siglas
en inglés) y también sobre medidas holisticas en dos grupos con diferente exposicion al inglés.
Los participantes son 51 estudiantes de primero de Odontologfa, EMI (n=21) y L1 (es decir,
cataldn/espafol, n=30). Tras 60 horas de Al, el grupo EMI+AI mejoré la diversidad 1éxica,
mientras que el grupo L1+AI mejoré la correccién lingiiistica y algunas medidas holisticas. Se
encontraron correlaciones entre CAF y las medidas holisticas que indican rasgos definitorios de
la escritura académica en L2. Se discuten los beneficios de Al para el desarrollo de la escritura
en los dos contextos pedagdgicos explorados.

Palabras clave: instruccién adjunta, instruccién en inglés, complejidad, correccién lingiiistica
y fluidez de la escritura, medidas analiticas y holisticas
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