Introduction and Brief Summary of Background Information

This study will attempt to address two issues discussed in second language acquisition
(SLA) research. The first is a long-standing view of second language (L2)' writing as a separate
field of research and pedagogy, thus discouraging a view of writing as a means of reinforcing aural
discourse (Belcher & Hirvela, 2008). This view is common among instructors and researchers in
L2, as it seems to fit intuitively with the most popular current communicative teaching approaches.
In a communicative approach, the goal is for the learners to be able to communicate in a given
situation. In an attempt to concentrate on developing learners’ communicative competence, a
traditional linear way of instruction has been accepted; that is, teachers typically focus on
practicing reading or listening before speaking in class, while writing is commonly assigned for
practice outside of the classroom (Kern, 2000). Thus, this study will look into the effects L2 writing
can have on L2 speaking accuracy.

Although the relationship between speaking and writing in SLA research has been limited,
researchers have begun to question the view of L2 writing and L2 speaking through the opposite
sides of the divide. As Kern (2000) explains, although writing is typically not as bound to spatial
and temporal situations as speaking, writing still requires mental construction in a context of
interpretation. Additionally, Hyland (2002) suggests that writing, similar to speaking, is an act of
communication that requires appropriate interactional manner. Furthermore, Belcher and Hirvela
(2008) argue that the current speaking-writing divide can be unproductive for L2 learners because
writing not only provides opportunities and a means for learners to practice their L2, but it also
encourages learners’ explicit attention and noticing. Belcher and Hirvela (2008) also stress that

those who teach L2 communication have long been aware of the value of writing in organizing

1 Although the current study is conducted with foreign language learners, the term second language is chosen for
convenience due to the prevailing usage of this term in SLA research.



someone’s thoughts and ideas before aurally presenting them. Unfortunately, all of these facts have
not drawn much attention from L2 researchers, teachers, curriculum designers, or others who may
be interested.

Calling for change, Harklau (2002) states that writing should not be marginalized in
classroom-based studies and provides an example from her longitudinal study to reinforce this
point of view. Following the assumption that “processes of first and second language acquisition
can be best traced through careful analysis of classroom talk,” Harklau (2002) spent almost a year
in L2 classrooms observing L2 learners’ interactions with teachers and peers (p. 330). The author
was surprised to discover that the learners often interacted with their teacher only once or twice
during an entire school day. Their interaction with their native-speaking peers was rarely higher.
Instead, the students spent most of their time learning how to read and write. However, the author
observed that students had acquired new vocabulary, language forms, and academic content. She
concluded that the students acquired the language through print sources of input and practicing
written output. Moreover, the learners confirmed that they preferred to work with written sources
of input than with spoken input. They explained that written sources were reviewable unlike
teacher and peer talk. Thus, it is possible to conclude that the ability to review their own writing
also contributed to the process of L2 acquisition. This study makes a significant contribution to
the stance that L2 writing can facilitate communicative skills.

Inspired by her study, Harklau (2002) encouraged other researchers to address the current
speaking-writing divide more in their future studies. She further asked them “to understand and
articulate why — theoretically and methodologically — applied linguists seem much more likely to
ask how students learn to write in a second language than to ask how students learn a second

language through writing” (p. 332, emphasis in original). It has become apparent that an act of



writing can influence general L2 proficiency in ways that have not typically been acknowledged.
In the pilot study discussed below, the evidence demonstrated that written text reconstruction in
L2 was more accurate than in the spoken mode, thus confirming that practicing L2 writing may
positively affect speech accuracy. This study will expand to further investigate possible application
of L2 writing as a scaffold on L2 speaking. Additionally, the proposed study will offer suggestions
for incorporating written texts in an L2 classroom with the explicit purpose of improving aural
communicative skills.

The second issue is the prevalent assumption in the field that high individual working
memory capacity leads to a better performance in L2 production due to the learners’ ability to
sustain attention longer, process information faster, and retain knowledge easier (Juffs &
Hurrington, 2011). Although a handful of studies investigating the relationship between individual
working memory abilities and L2 speaking performance has been conducted, it is still unclear what
influence working memory has on L2 speaking skills. One of the explanations for the contradictory
results is the absence of agreement of what working memory tests should be used to measure
individual working memory abilities.

Studies investigating the relationship between L2 writing and individual working memory
abilities are scarce (Juffs & Hurrington, 2011; Bergsleithner, 2010). Although working memory in
L2 writing is vastly understudied, the current findings demonstrate a more stable correlation
between high working memory capacity and L2 writing performance, but mostly within writing
task complexity. One of the explanations of this phenomenon is the complex cognition hypothesis
(Robinson, 2007) that postulates that individual differences in attentional abilities appear to be

most relevant when the cognitive demands of tasks are enhanced.



In the pilot study discussed below, a short and simple text was used for reconstruction tasks
in written and spoken mode. The results did not demonstrate a significant correlation between
individual working memory capacity and both spoken and written recall accuracy, thus providing
more evidence for the complex cognition hypothesis proposed by Robinson (2007). According to
the cognition hypothesis, individual differences in attentional abilities appear to be most relevant
when the cognitive demands of tasks are enhanced. In other words, more complex tasks require
increased attentional resources, implying that a high degree of executive attentional abilities will
lead to both superior complexity and accuracy. Thus, a cognitively more demanding task is most
likely necessary to find a reliable correlation with individual working memory abilities.

The current study will investigate further the relationship between individual working
memory abilities and L2 writing and speaking. More complex texts will be used for text
reconstruction tasks to check the complex cognition hypothesis. Also, English and Russian digit
span tasks will be created to measure individual working memory capacity. Comparing the
difference in working memory abilities in both L1 and L2 will shed more light on how individual
working memory capacity affects the L2 writing and speaking accuracy.

Pilot Study

Although a handful of studies exploring the differences between written recall (WR) and
spoken recall (SR) of information have been conducted, to the best of our knowledge, none
described the relationship between both recall modes in foreign language learners. With this being
said, the purpose of this exploratory study is to analyze the differences between WR and SR in
foreign language learners, to determine whether there is the writing superiority effect in L2

learners, and to examine the influence of an individual’s WM on both forms of recall. Intermediate-



Low learners of Russian, who speak English as an L1, participated in this study. The following
research questions were addressed:
1) What is the relationship between written and spoken recall of narrative texts written in
a foreign language?
2) How does individual working memory (WM) capacity influence both types of recall?

It was hypothesized that WR would demonstrate an advantage over SR in terms of
accuracy, and that the individual’s WM capacity would not affect this advantage. However, it was
also hypothesized that high WM capacity would correlate with the accuracy of produced texts in
both output modalities due to the benefits of a high WM span. It was assumed that the high degree
of executive attentional ability would provide a means for increased accuracy for both encoding
and retrieving the information from episodic memory without any additional time needed for
editing the produced text.

Since the purpose of this study is to compare WR and SR accuracy but not to explore the
differences in cognitive loads required by WR and SR, a time limit was not applied in the recall
phase of the experiment to allow opportunities for participants to recall the text as accurately as
possible. However, as the results indicated, the actual recall time did not exceed five minutes for
both types of recall.

Methodology

Participants

Intermediate-Low learners of Russian (#n=22) from two different programs in central USA
(n=13; n=9) ranging in age from eighteen to twenty-five participated in the study (M = 20.64; SD
= 1.73). While the participants were not tested for L2 speaking and writing proficiency, it was

assumed that they were of similar levels due to being enrolled in classes together. In both groups,



the curricula followed strict ACTFL guidelines (2017)? for proficiency levels and placement in
Russian courses. The same textbooks, ‘Golosa’ (Robin, Evans-Romaine, & Shatalina, 2012, books
one and two, edition five) were used in the classes for both groups since their first enrollment in
Russian courses. At the time of the study, both groups were finishing the first chapter in the second
part of ‘Golosa’ textbook. The participants received a $20-dollar incentive for their participation.
All participants spoke English as their L1.

Materials

A short text (9 simple sentences) was used for the recall task. The text (Appendix 1) was
chosen in accordance with the students’ level of proficiency, and it included the vocabulary from
chapter one of a textbook ‘Golosa’ (Robin, Evans-Romaine, & Shatalina, 2012) that was used in
both courses of Russian. Using this text ensured that students were familiar with vocabulary and
grammatical structures. In order to avoid measuring Russian proficiency instead of the students’
ability to recall the text, the text did not include any complex sentences.

The text was typed into a Word document, double-spaced in Times New Roman 12-point
font. The measurement of produced written and spoken texts was based on the study of Wolfe-
Quintero, Inagaki, and Kim (1998), as adopted by Foster, Tonkyn, and Wigglesworth (2000).
Additionally, the measurement of accuracy in both forms of recall was developed for this study
(see the Data Analysis and Coding section).

The participants were randomly assigned into two groups based on the output modalities
with an equal number of students in each group (n=11): reading the text with written text recall

and reading the text with spoken text recall.

2 For more information, see http://www.ACTFL.org/
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The English version of the online OSPAN task according to Turner and Engle (1989) was
used for measuring individual WMC. In this test, participants had to solve simple mathematical
problems while remembering a sequence of letters at the same time. Reading, writing, and
speaking span tests were not chosen for the study so as to avoid measuring tasks that are closely
related to the experimental tasks used in the study. In other words, in order to avoid negative
interference of writing, speaking, or reading on WM results, the OSPAN task was selected.
Participants took the test prior to the experiment.

Procedure

The participants were tested individually by the first author. All instructions were read
aloud by the experimenter in English and the text version of the instructions was provided to the
participants for review. The responses of recall were handwritten (reading-writing mode) or
recorded for later transcription by the researcher on an iPhone X (reading-speaking mode).

After signing an informed consent form, each participant took the on-line OSPAN memory
test individually. After completing the test, each participant met with the researcher via Zoom. On-
line meetings for conducting the experiment were chosen due to unprecedented situation caused
by COVID-19. Following safety guidelines, a decision was made not to conduct the experiment in
the laboratory to avoid possible exposure of students and the researcher to the virus. During the
on-line meetings two scenarios took place. In the first, the participants were told that they would
silently read a paragraph during a two-minute time period and would be asked to reconstruct the
text on a piece of paper to the best of their abilities. The participants were asked to take a photo of
their recalled text and immediately e-mail it to the researcher. The researcher typed the responses
in a Microsoft Word document for further analysis. In the second scenario, the participants were

told that they would silently read a paragraph during a two-minute time period and would be asked



to reconstruct the text aurally to the best of their abilities over Zoom. The participants were also
informed that their response would be recorded on an iPhone by the researcher. All responses were
transcribed by the researcher for further analysis.

After completing the presentation phase, the participants immediately proceeded to the
second part of the experiment. During this stage, half of the participants were asked to reconstruct
the text in writing. The other half were asked to reconstruct the text aurally for a recording. In
order to analyze the accuracy of immediate WR and SR, there was not a time limit for either type
of recall. However, as previously mentioned, none of the participants spent more than five minutes
on the second task.

Data Analysis and Coding

Two trained judges, native speakers of Russian, coded the answers for accuracy and length
of the narrations. They discussed all participants’ responses until complete agreement on the
analysis of the responses (both written and spoken) was reached; in all instances, the consensus
was reached. To answer the first research questions, exploring the relationship between written
and spoken recall of narrative texts written in a foreign language, the overall accuracy of recall
was computed by calculating the number of correct and distorted propositions (T-unit® for WR
(Wolfe-Quintero et al., 1998) and AC-unit* for SR (Foster et al., 2000)) and compared using an

independent ¢-test. Any proposition that did not change the meaning of the original proposition

3 T-unit can be defined as ‘one main clause plus whatever subordinate clauses attached to it’ (Hunt, 1965, p. 20) or
‘the shortest unit into which a piece of discourse can be cut without leaving any sentence fragments as residue
(Hunt, 1970, p. 189). Examples: When you make a milkshake, you mix it in a blender; He goes to the bookmaker
and gets some money (Foster et al., 2000, p. 362).

4 AS-unit is a single speaker’s utterance consisting of an independent clause or sub-clausal unit, together with any
subordinate clause(s) associated with either (Foster et al., 2000, p. 365). Examples: That's right; and...er.. they told
er... there there was not food crisis (Foster et al., 2000, p. 367).



from the text was counted as a correct proposition. If a proposition provided distorted information
compared to the original text, the proposition was counted as a distorted proposition.

Additionally, to measure the syntactic accuracy, the number of reformulations per unit was
counted for each produced written and spoken text and also compared using an independent ¢-test.
Reformulations were defined as any type of text changes in a sentence produced by the participants
that did not change the overall meaning of the sentence. Reformulations included in distorted
propositions were discarded from the data. Grammatical accuracy of written and spoken texts and
spelling and pronunciation mistakes were not analyzed due to the main objective of checking the
learners’ memory in L2, but not their L2 proficiency level.

As both written and spoken texts were analyzed, three types of reformulations used by the
participants were found: generalization, omission, and substitution. Generalization was used by
the participants to replace a certain phrase or a part of the sentence with a possible shorter
synonym. For example, instead of “B utone u urone” (in June and July), a generalized phrase
“nmeroMm” (in summer) was used, or “runmunas Temmneparypa’ (typical temperature) could be
substituted with “Tam 06sr4HO0” (it is usually). Omissions were used by many participants when it
was possible to omit a certain word or phrase without changing the meaning in context. For
example, “TUNUYHAS TEMIEpaTypa B MIOHE U MIOJIE — IBAANATh ISITh rpaaycoB Temta” (the typical
temperature in June and July is twenty-five degrees Centigrade) was changed to “runuunas
TeMIieparypa — 0gadyamo namov epadycos menaa’ (the typical temperature is twenty-five degrees
Centigrade), “Jlemom 6 Camape scapxo” (it is hot in Samara in the summer) was replaced with
“nemo acaproe” (summer is hot). In the case of substitution, possible synonyms or interchangeable
words or phrases were used by the participants, e.g., “Jlemom ¢ Camape sxcapko™ (it is hot in

Samara in the summer) was replaced with “Jlemom mam scapxo” (it is hot there in the summer).



To answer the second research question, investigating how individual WM capacity
influences both types of recall, the relationship between individual WM abilities (an independent
variable) and syntactic accuracy (dependent variable), measured by the number of correct
propositions, distorted propositions, and reformulations, was evaluated using the Pearson
correlation test.

Three responses (2SR, 1WR) were discarded from the data due to the fact that zero
propositions were recalled. The speaking or writing abilities of the three participants were not
sufficient for their recalling cohesive ideas. WM score for the participants was above average (see
Table 2), which indicated that the main difficulty with the recall was caused by insufficient
knowledge of Russian.

Results

Descriptive statistics of correctly recalled propositions, distorted propositions,
reformulations, and the on-line OSPAN test results for both WR and SRs are provided in Figures
2-3 and Table 1. An analysis of mean scores for both types of recall suggests that the WR provided
more accurate responses than the SR; i.e., a larger number of correctly recalled propositions (M =
5.7, SD = 1.33) and a smaller number of distorted propositions (M = .8, SD = .78) were used in the
WR of text as compared to the spoken type of recall (M =5.2, SD=2.16; M =2, 8D =1.73). As
can be seen in Figure 2, four participants provided zero distorted propositions in written mode of

recall, thus directing the value of the standard deviation towards the value of the mean.
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Additionally, a smaller number of reformulations (M = .65, SD = .19) was used by the participants

in the written mode of recall as compared to spoken mode of recall (M = .95, SD = .28).

(9]

4 o 4
Q
2 3 g3
5 =2
2
= ] 1
0 0
4 5 6 7 8 0 | )
Number of correct. .. Number of distored...

Fig. 1. Frequency of correctly recalled propositions and distorted propositions for the

written type of recall

3 3
& &
o 2 o 2
3 3
& 53
O O
$— =

0 0

2 3 4 5 6 71 8 o 1 2 3 4 5

Number of distorted

Number of correct propositions 'MbeEr ¢
propositions in spoken recall

in spoken recall
Fig. 2. Frequency of correctly recalled propositions and distorted propositions for the
spoken type of recall

Table 1.

Descriptive statistics by number of correct and distorted propositions, number of

reformulations, and the WM test total score

Wrting (n=10) Speaking (n=9)
M SD M SD
Correct propostions 5.7 1.33 5.2 2.16




Distorted propositions .8 78 2 1.73
Reformulations (per unit) .65 .19 95 28
WM score 62 5.8 56 9.7

A two-tailed independent #-test conducted for all four variables between two groups
(writing and speaking) did not demonstrate a significant difference for the number of correctly
recalled propositions (#17) = .58; p = .56) and for the WM score (#(17) = 1.5; p =.15). However,
a two-tailed independent #-test comparing the number of distorted propositions recalled in written
and spoken modes demonstrated a significant difference between WR and SR (#17) =-1.9; p <
0.05), indicating more distorted propositions in SR. Moreover, according to an independent #-test,
the written mode provided significantly fewer reformulations present than found in the spoken
mode (#(13) =-2.75; p <0.05).

To address the second research question, determining possible correlations between WM
individual capacity and accuracy of both types of recall, a Pearson correlation test was conducted
for individual WMC and three other variables: correct propositions, distorted propositions, and
reformulations. The results are provided in Table 2. According to the obtained results, no
significant correlation was found in any of the three dependent variables.

Table 2.

Correlation between WM and correctly recalled propositions, distorted propositions, and

reformulations for both groups.

WM_written WM _ spoken
recall (n=10)  recall (n=9)

c c
Correct propostions -.39 -.14
Distorted propositions -.49 =27
Reformulations .55 33

Note: **Correlation is significant at the 0.05 level (2-tailed)



Discussion

To briefly summarize the results for the first research question, a comparison of WR and
SR confirmed the initial hypothesis that WR would produce more accurate responses than SR, and
that the differences in individual WMC would not affect the advantage of WR over SR. To be
precise, the written responses produced more correct propositions, fewer distorted propositions,
and fewer reformulations. Moreover, a significant difference was demonstrated in the number of
distorted propositions and reformulations in both types of recall.

Considering the fewer number of distorted propositions and reformulations produced in the
written mode of recall and the significant difference in the number of distorted propositions and
reformulations produced in both types of recall, the results of this study are consistent with the
collective findings from studies with monolinguals, indicating that WR provides more accurate
retrieval of information than SR. Writing superiority over speaking in terms of accuracy can be
explained by the fact that, unlike speaking, L2 writing activates additional orthographic
representations in memory. Activation of additional orthographic representations in L2 writing
requires enhanced cognitive resources for both the planning stage and the production stage, thus,
leading to increased attention to produced output. Increased attention to output, in turn, leads to
better accuracy of produced information. These findings can become a first step for future second
language acquisition (SLA) studies analyzing a possibility of scaffolding L2 speaking accuracy by
putting more emphasis on L2 writing. This type of research can provide new ideas for improving
methods of L2 teaching in the field of instructed SLA.

To summarize the results for the second research question, the WM score did not correlate
with the number of correctly recalled propositions, distorted propositions, or reformulations for

both types of recall, contrary to the hypothesis. The following explanations of why the higher WM



capacity did not correlate with accuracy are suggested. First, the short length of the text used in
the study caused a restriction of range in accuracy of recall. In other words, the participants’
responses tended to be highly accurate due to the limited range of recall, which precluded detecting
reliable correlations. Perhaps a longer text or a delay in recall is needed to produce sufficient
variance in recall scores to show a reliable correlation with the WM score.

Moreover, these results are consistent with the cognition hypothesis proposed by Robinson
(2007). According to the cognition hypothesis, individual differences in attentional abilities appear
to be most relevant when the cognitive demands of tasks are enhanced. In other words, more
complex tasks require increased attentional resources, implying that a high degree of executive
attentional abilities will lead to both superior complexity and accuracy. Thus, a cognitively more
demanding task is most likely necessary to find a reliable correlation with individual WM abilities.

Limitations

Though WR and SR were tested, the number of the participants was too small to accurately
measure both reading and listening input modalities. Thus, the relationship between WR and SR
for different input modalities (reading and listening) is still unclear. Moreover, a longer or more
complicated written text is recommended in order to receive a more reliable correlation between
individual WM abilities and accuracy of both types of recall. Furthermore, studying learners with
different levels of proficiency can shed more light on the relationship between WR and SR in L2.

Another limitation of the study relates to the inability to conduct it in a more-controlled
laboratory setting. As previously mentioned, due to the unprecedented situation with the spread of
COVID-19 followed by the specific safety regulations, a decision was made to conduct the study
in an on-line format using Zoom Software. It is hard to predict if the on-line mode affected the

results, but future studies could be done in a laboratory or classroom to ensure equal conditions.



In the meantime, the present study demonstrated how research can still be conducted in the most
challenging and uncertain times, as COVID-19 global pandemic.

Future Research Directions

The obtained results provide several directions that can be considered for future research.
First, the number of the participants in the present study was too small to test the differences in
accuracy between WR and SR for two input modalities (reading and listening). Considering the
modality congruency effect found in monolinguals (Rummer et al., 2009) and the absence of
research analyzing this effect in L2 learners, a study with a 2 x 2 group design (reading input x
written output, reading input x spoken output, listening input x written output, listening input x
spoken output) should be considered. Second, it is still unclear how exactly WM affects writing
and speaking in L2 learners. Studies with more complicated or longer texts can shed additional
light as to whether high WM abilities improve L2 learners’ accuracy in cognitively more
demanding tasks, as suggested by the cognition hypothesis (Robinson, 2007). Third, more studies
with learners of different levels of proficiency can provide more insights into the relationship
between WR and SR in L2. Finally, considering the overall benefits of writing over speaking in
L2 accuracy, future studies can analyze a possibility of scaffolding L2 speaking accuracy by
practicing L2 writing. This type of research can provide new ideas for improving methods of L2
teaching in the field of instructed second language acquisition (SLA).

Conclusion

The purpose of this study was to analyze the relationship between WR and SR of episodic
memories, and the influence of individual WMC on both types of recall in L2 learners. The
obtained results are consistent with results obtained from research on monolingual learners (mostly

English). The written mode of recall provided more accurate results than the spoken mode. The



WM score did not correlate, however, with accuracy for both types of recall. This can be due to
the low cognitive demands the chosen text required from the participants. A longer text is
suggested for future studies comparing WR and SR in L2 learners. Also, participants with a variety
of proficiency levels are suggested for future analysis. Finally, SLA studies analyzing a possibility
of scaffolding L2 speaking accuracy by practicing L2 writing are encouraged.

Transition to the Current Study

Considering the fact that the written mode of recall was found more accurate in the pilot
study, a new direction in SLA research can be suggested. Due to heavier cognitive load and
attention required for L2 writing than for L2 speaking, leading to better accuracy of produced texts,
it is possible to assume that practicing L2 writing before speaking can provide positive results for
improving L2 speaking accuracy. Also, considering the fact that the WM score did not correlate
with accuracy for both types of recall, thus confirming the complex cognition hypothesis, the
present study will investigate how the differences in working memory processing L1 and L2
influence accuracy of L2 written and aural speech. Another additional factor that the present study
will address is how various levels of proficiency of L2 learners affect the relationship between L2
writing and speaking.

Thus, the present study will address the following research questions:

1) How does practicing L2 writing affect L2 speaking accuracy?

2) What effect does a proficiency level have on the relationship between L2 writing and

L2 speaking?
3) How does individual working memory capacity in both L1 and L2 affect the

relationship between L2 writing and L2 speaking?



Methodology

Participants

Three Novice High and three Intermediate (ACTFL guidelines®) learners of Russian
participated in the study. The participants were tested for a proficiency level before the study. Only
learners with no knowledge of any other Slavic languages participated in the study. The learners
participated in the study voluntarily and received a $25-dollar incentive. Participants of each level
were randomly split into two groups. One group for each level performed a text reconstruction
task following the ‘reading-writing-speaking’ design. Other groups performed the same text
reconstruction task following the ‘reading-speaking-writing’ design.

Materials

Three longer and more complex texts were chosen for each proficiency level. The texts
were taken from a Russian textbook ‘Shkatulochka’ (Chubarova, 2008) that was not commonly
used in the United States (Appendix 2). None of the participants had encountered the texts before.
The texts were typed in a Word document, double-spaced in Times New Roman 12-point font and
displayed on a computer screen during an individual meeting with the researcher on Zoom. An
iPhone XS was used to record the aural responses.

To answer the first research question investigating the relationship between L2 writing and
L2 speaking, the participants’ responses in both written and aural output modes (independent
variables) were analyzed for syntactic and semantic accuracy (dependent measures) (see Coding
and Data Analysis section). To answer the second research question investigating how a
proficiency level (independent variable) affects the relationship between L2 writing and L2

speaking accuracy (dependent measures), the results for each level of proficiency were compared.

5 For more information, see https://www.actfl.org
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To measure individual working memory capacity, on-line forward and backward digit span
tasks (Olsthoorn, Adriga, & Hulstijn, 2014) have been created in both L1 and L2. Nine digits for
each correspondent task have been synthesized by using Speechello speech synthesizer and
subsequently edited in PsychoPy (version 3.0) to be exactly 1 second in duration. All digits have
been judged by two independent native speakers on their comprehensibility. The auditory forward
and backward digit-span tasks in both languages have been created in PsychoPy (version 3.0)
software package following the recommendations of Wechsler (1997). The forward and backward
digit span task has been chosen for the present study due to the necessity to measure individual
working memory capacity in both English and Russian languages. The OSPAN task (Turner &
Engle, 1989) used for the pilot study is not offered in the Russian language by the creators.

Participants were instructed that they would hear a series of numbers in English and in
Russian and their task was to repeat these numbers out loud for a recording. To familiarize the
participants with the digitized numbers, the numbers were played in order from one to nine, while
at the same time their visual counterparts were displayed on a computer screen for 1 second. After
this stage, participants completed a practice run consisting of three practice trials (two trials of
length 2 and one trial of length 3) followed by the experimental part. During this part, participants
heard series of digit (first in English, then in Russian) of increasing length and recreated the digits
on a computer in the order they are presented for the forward digit span tasks and in reverse order
for backward task. The minimum series length was two digits, increasing with one digit every two
trials until the maximum length (nine digits for forward series, eight for backward series) was
reached, or until participants failed to respond correctly to both trials of a particular length. In total,

the working memory test took about 10 minutes to complete.



Procedure

Participants were randomly assigned into two group and tested individually. All instruction
was read by the researcher in English and the text version was provided to the participants for
review on a computer screen.

Participants completed a consent form, a pre-study questionnaire related to the participants’
socio-linguistic background (Appendix 3), and took the forward and backward span tasks on-line
at their convenience. Next, they met individually with the researcher on Zoom and two possible
scenarios took place. In the first, participants were asked to silently read the provided text in
Russian during a five-minute time-period (an approximate time necessary to read each text
carefully twice), then to reconstruct the text to the best of their abilities in writing and then aurally.
The participants were not given time limit for each reconstruction phase. However, the
approximate time required for both reconstruction tasks was no longer than ten minutes. In the
second scenario, participants were asked to silently read the provided text in Russian during a five-
minute time-period, then to reconstruct the text to the best of their abilities aurally and then in
writing. As in the first scenario, the participants were not given time limit for each reconstruction
phase. However, the approximate time required for both reconstruction tasks was no longer than
ten minutes. When they were done with the reconstruction phase, the participants in both scenarios
were asked to answer the post-test questionnaire (Appendix 3). The aural responses were recorded
and then transcribed by the researcher. The written responses were typed in a Word document by
the researcher for further analysis.

Data Analysis and Coding

Two trained judges, native speakers of Russian, will code the answers for accuracy and

complexity of the narrations. The overall syntactic complexity of narrations was computed by



calculating the mean length of clauses per T-unit for the writing tasks (Wolfe-Quintero et al., 1998)
and per AS-unit (Foster et al., 2000) for the speaking tasks (MLyer T/AS) and compared using an
independent t-test. In addition, complexity by subordination was calculated by dividing the number
of dependent clauses by the number of AS-units or T-units (DCpeT/AS). Lexical complexity was
measured using Guiraud’s index, which was calculated by dividing the number of types (verbs,
nouns, adjectives, adverbs) by the square root of the number of tokens (total number of words)
(TA2W).

To measure the syntactic accuracy, the following error categories were analyzed: functional
errors (prepositions, pronouns, conjunctions, word order), verbal errors (subject-verb agreement,
conjugations), and nominal errors (gender and plural number agreement in determiners and
adjectives), lexical errors (word choice). The number of errors was divided by the number of AS-
units or T-units (Ferr, Verr, Ner, Lerr respectively) and compared using the independent t-test.

The overall semantic accuracy of produced narrations was computed by calculating the
number of correct and distorted propositions (T-unit for written responses and AC-unit for aural
responses) and comparing them using an independent t-test. Any proposition that did not change
the original meaning was counted as a correct proposition. If a proposition provided distorted
information compared to the original text, the proposition was counted as a distorted proposition.

To answer the third research question, investigating how individual working memory
capacity in both L1 and L2 influences L2 writing and speaking, the relationship between individual
working memory abilities (an independent variable) and accuracy (dependent variable) was

evaluated using the Pearson correlation test.



Results

Descriptive statistics of correct and distorted propositions, dependent clauses, mistakes,
syntactic complexity, complexity by subordination, and working memory score for each level of
proficiency are presented in Tables 3 and 4.

Analysis of the texts produced by Novice learners suggests that the spoken mode produced
longer units than the written mode in both design types. The written mode, however, produced
more complex sentences by subordination. Lexical complexity, in turn, does not characterize a
certain mode of production. As for the accuracy, in both designs the second delivery mode
improved overall semantic accuracy of the texts, i.e., the number of distorted propositions
decreased. The grammatical accuracy, however, was significantly improved only when the written
mode of text production preceded the spoken mode, as it was hypothesized. Although it is
impossible to analyze the correlation between working memory capacity and text accuracy and
complexity, it is possible to note that working memory capacity in L2 was not as good as in L1,
thus signifying that processing L2 for Novice students requires more cognitive load than L1.

Table 3.

Measures of L2 production across writing and speaking modalities produced by Novice

learners
Writing-speaking design Speaking-writing design
(n=2) (n=1)
Myriting Mspeaking Mspeaking Mvriting

Complexity

ML, T/AS 5.7 6.14 6.7 6.5

DCper T/AS .38 .36 42 3

TA2W 2.96 2.83 2.77 2.36
Accuracy

Ferr 1 5 2 3

VCI‘I‘ 5 1 0 1



Nerr 2 1 5 2

Ler 2 5 1 2

Totaler 5.5 3 8 8
Correct propostions 9.5 11 10 15
Distorted propositions 3.5 3 4 1
WM English 12.5 12.5 12 12
WM Russian 10 10 10 10
Table 4.

Measures of L2 production across writing and speaking modalities produced by

Intermediate learners

Writing-speaking design Speaking-writing design

(n=1) (n=1)
Myriting Mspeaking Mspeaking Mivriting

Complexity

ML, T/AS 13.75 14.89 7.63 6.5

DCper T/AS 1.38 1.33 25 5

TA2W 4.79 4.95 3.62 4.16
Accuracy

Ferr 3 4 3 2

Verr 8 1 4 5

Nerr 6 2 3 4

Ler 3 1 0 2

Totalerr 17 8 10 12
Correct propostions 6 9 7 9
Distorted propositions 2 0 1 1
WM English 17 17 14 14
WM Russian 16 16 10 10

Analysis of the texts produced by Intermediate learners suggests that the spoken mode

produced longer units than the writing mode in both design types. The written mode, however,

produced more complex sentences by subordination. Unlike Novice learners, Intermediate learners

produced more lexically complex texts in writing in both designs. As for the accuracy, similar to



Novice learners, the second delivery mode improved overall semantic accuracy of the texts in both
designs, i.e., the number of distorted propositions decreased. The grammatical accuracy, however,
was significantly improved only when the written mode of text production preceded the spoken
mode, as it was hypothesized. Working memory capacity, like for Novice level, was not as good
in L2 as it is in L1, thus signifying that processing L2 for Intermediate students also requires more
cognitive load than L1.

Discussion

The purpose of this study was to analyze the relationship between L2 writing and L2
speaking accuracy for Novice and Intermediate learners of Russian, and to explore how individual
working memory capacity in both L1 and L2 affects this relationship.

Both writing and speaking as the second delivery mode improved overall semantic
accuracy of the texts, i.e., the number of distorted propositions decreased. This means that both
speaking and writing can provide enough opportunities for leaners to focus on meaning. The
grammatical accuracy, however, was significantly improved only when the written mode of text
production preceded the spoken mode, as it was hypothesized. This means that L2 learners who
engage in writing tasks incorporate uptake from these tasks into speaking accuracy, but not vice
versa. This fact can be explained by the increase in attentional resources required for L2 writing.
The increased attention, in turn, provides more opportunities for L2 learners to notice forms.

Although practicing writing before speaking improved speaking accuracy for both levels,
the written mode provided lexically more complex texts only for Intermediate learners. This fact
can be explained by the broader vocabulary range required for the Intermediate level. Novice
students are limited in their vocabulary, which prevents them from producing complex sentences.

Interestingly, the speaking mode produced longer sentences, but the written mode produced more



complex texts by subordination. Thus, it is possible to conclude that writing provides more
opportunities to construct complex sentences for both levels.

Individual working memory capacity in L2 was lower than in L2 for both levels. Therefore,
it is possible to assume that processing L2 requires more cognitive load than L1 for both Novice
and Intermediate levels. Unfortunately, the low number of the participants did not allow to analyze
the correlation between working memory capacity and grammatical accuracy in L2.

Limitations and Future Research Directions

The number of participants was too small to measure correlation of individual working
memory capacity in both L1 and L2 with L2 grammatical accuracy. More participants are required
to conduct the correlation analysis. The low number of the participants also did not allow to
measure accuracy of written and aural texts presented in two different input modalities (reading
and listening). Although two output modalities (aural and written) were used for the study, the
texts will be presented in only one input modality (reading). It is possible that presenting narration
in aural form (listening) would change the results. It is possible that aural reconstruction of text
would be more accurate for aural input modality. Thus, studies analyzing different input and output
modalities are still warranted.

If the hypothesis of the study is confirmed with a bigger number of participants, further
suggestions for L2 pedagogical approaches will be necessary. Considering the sequence of
activities in traditional communicative instruction (reading-listening-speaking), new suggestions
of how to incorporate writing in a communicative classroom will be needed.
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Appendix 1
Text
Note: Spaces have been removed from between the lines.

Camapa — 310 TOpoJ Ha 10ro-Boctoke Poccum. Camapa — té€msiid ropon s Poccin. JIéTom B
Camape xapko. Hanpumép, TunyHast TemMreparypa B HIOHE M HIOJI€ — JIBANATH MATh IPATyCOB
teruia. JIETOM B 3TOM rOpojie MOKHO KyIAThCsl U 3aropatb. BecHOi n 0cenpro B Camape Terio u
9acTO MAET MOKIb. 3UMON TaM XOJOTHO W 9acTo MAET cHer. TUmAdYHas TeMmepaTrypa 3uMOi -
JIBCHAIIATh TPAaycoB Mopo3a. 3umoOn B CaMape MOXXHO KaTAThCsA Ha JIbDKaX W Ha KOHBKAX.
[Samara is a city in the southwestern part of Russia. Samara is a warm city for Russia. It is hot in
Samara in the summer. For example, the typical temperature in June and July is twenty-five
degrees Celsius. You can swim and sunbathe in Samara in the summer. It often rains in Samara in
the spring and in the fall. It is cold and it often snows in Samara in the winter. The typical
temperature in the winter is minus twelve degrees Celsius. You can ski and ice skate in Samara in
the winter. ]

Appendix 2

Advanced Text

Note: Spaces have been removed from between the lines.

Omna OueHsb kpacuBast. Korna s uay ¢ Heit mmo yiuile, Ha He¢ Bce 00paniaroT BHuManue. JKEHIIMHBI
CMOTPST C 3aBUCTHIO, MY>KYHHBI — C BOCXHUIIEHHEM. MOJIOIBIE JTFOIM OCTAHABIMBAIOTCS, OIXOIST
K HEH, IpeIaratoT e TRICSYM MEIKHUX YCIYT: TOBE3TH HA MAIlWHE J0 J0Ma, TOHECTH CYMKY C
NPONYKTaMH, TPOBOIATH HA JPYIYIO CTOPOHY VJIMIBI, I[OYMHUTH 30HTUK, TEICBU30D,
MarHuTo()OH, MPUTIIACHTh B KHHO WM B Ka€, yrocTHTh MOpOKEeHbIM. B aBTOOyCce eii Bce
ycrynaroT Mécto. OHAa BceM HPABUTCS, Y He€ MHOTO npy3eit. Komiérn Ha paboTe e¢ yBaKaroT,
HAYAIBCTBO LICHMUT.

Ona ymHa v Tananmimsa. Beé 3Haer u Bcé mOMHHT. ['0BOpHT Ha Tpex s3bIkax. Mrpaer Ha rurape,
MOET, JIIOOWT MOJ3HUI0, UYBCTBYET MY3BIKY, pa30MpaeTcs B KUBOMKUCH. XOJNUT Ha BCE BBICTABKH,
KOHILIEPTHI M KHHO(ECTUBAIH.

Ona ouensb Besyyas. [loqaumaer Tpyoky TenedOoHa, HabupaeT HOMEp CIPABOYHOM CITYKOBI — TaM
HUKOTJA He 3aHATO. [1oAXOIUT Ha OCTAaHOBKY — TaKCH YXKE KIET. Eciu MOKYIIACT JIOTEPEHHBIN
OMIET, 00S34TEIBHO BBIMTPHIBACT. EeT OTABIXATh K MOPIO — HA OJHOTO O AIHBOr0 JaHsA. OaiH
pa3 B )KHU3HU HJCT Ha AUCKOTEKY U TaM 3HAKOMHTCS CO MHOM.

Omna n06past, 3a00TIIMBas ¥ BHUMATENbHAS. S TOJIBKO MOAYMAl0, a OHA YKE TOBOPUT MHE: «UTO ThI
CHIVIIB AOMa B TaKYIO peKpacHyo moroxy? [Toai morysiii, CXoau ¢ Ipy3bsiMH B PECTOPAH WU
Ha GyTOOI.

OHa npuBETINBAs, TOCTEIPUAMHAS U CKpOMHas. Becerma yméer moaaepkaTh YMHBIH Pa3roBOp.
[Tpéx e ueM 9TO-TO CéNaTh, OHA CHaYaaa CMOTPHUT Ha MEHS, AyMaeT B TOJIBKO MOTOM MTPHHUMACT
peIIEHHE U IEaeT.

Ona mojonast U CTpOWHAas, KHU3HEPATOCTHAS U Becénas, MeuTareiabHas W mpaktiuHas. C Hei
HUKOTZIA He cKy4HO. OHA JHOOUT TONBKO MeHs. BoT kakas néBylika MHE Hy)XHA... Bbl ciy4aitHo
HE 3HaeTe Takyo?!



Intermediate Text
Note: Spaces have been removed from between the lines.

[IpemomaBaTens CKasal CTyIEHTaM-HHOCTpaHIaM: «BaMm He XBaTaeT NpakTUKHA, Bam HYKHO
BHUMATEIBHO CIYIIATh, YTO TOBOPST APYT IPYTy PYCCKHE HA yiuIle, B MeTpO, B MarasuHe. [lo
J0pOre B MHCTUTYT HE MOBTOPSANTE TOMAIITHEE 3aJaHKE, a CIYIIaiTe )KUBYIO PYCCKYIO peusb! Bot
BaM 3aJJaHUE: MOCIIe YPOKOB BaM HY)KHO ITOMTH Ha OCTAHOBKY aBTOOYCa M TaM MOCTOSTH T0T4aca
1 TIOCITYIIATh, YTO TOBOPST MOCKBHYH. A 3aBTpa PaCCKA)KETE MHE, YTO BbI YCIIBIIIAIIH.

Ho mnocne 3ansituii [larpuk ckazan: «MHe HAn0 B a’ponopt. CeromHs MPUIIETAET MOHM JIpyT
Pomxep. On HuKOrAa panbiie HE ObT B MOCKBE. S 00€Ian eMy, 94To BCTPEUY €rd B a3poropTy».
ATHEcca ckazana: «A MHE HAJ0 B MOCOJILCTBO. Buepa MHE MO3BOHIIIN OTTYAA M CKa3aJH, YTO 5
JOJDKHA TTOTYYATh TOKYMEHTRI. [1a010 BCIIOMHIII, 4TO €My HAI0 K Bpauy: «Y MeHs OOJUT HOTA.
MHe Henb3si T0JIT0 CTOSITh. XOANUTh MHE TOXE HEJb35. MHE MOXHO TOJNBKO €3[TUTh Ha TaKCH.)»
JIKYIBETTA CHEMIAIa B TApUKMAXEPCKYI0, TOTOMY 4YTO 34BTpa JOJKEH Mmpuéxatb B MOCKBY eé
*eHnx. A HukOJIb HUKOMY HHYETO HE CKa3asia U Kya-To Ucueésia cpasy mocie ypoka. U Toabpko
I'énpux Hukyaa He crenmia. OH moméa Ha 0CTaHOBKY aBTOOyca. UTo ke OH TaM yCIbIian?

Novice — High Text
Note: Spaces have been removed from between the lines.

Sro Kuprnn. Erd sxena - monunéiickuii. Ona MHOro pa6otaer. OH4 4acTo pabOTaeT HOUBO.
Béuepom ona uaér Ha pabory, a yrpom HIAET JOMOM criaTh. JITHEM OHA CITUT, BEYCPOM
34BTpaKaeT, HOUBIO OMATh HAST Ha paGoTy. DTO He TONBKO TPYIHAS, HO M OYEHB OMACHAs paboTa.
Bce xynmuransl u 0aHAATHI 3HAIOT MO0 KeHY. OHA OYeHb XOPOLIU MOMUIEHCKHIA, TTOATOMY OHH
e€ He JTF00ST.

Kupiinn agpokar. OH BCTaéM yTpOM, 3aBTPakaeT, MAET Ha paboTy. VIHOrIa OH BCTpeuaeT Ha
paboTe CBOI KeHY. DTO OBIBAET OYCHB PEAKO.

KonueHo, Bce Xyauransl ¥ 0aHanuThl 3HAIOT erd. OH OYeHb XOPOIIHiA aJBOKAT, TOITOMY BCE
XYJIUTaHBl ¥ OaHINTHI ero M00AT. OH XOpOoIIO MX 3alHUIIAET, TOTOMY 4YTO 3TO erd padora. Ho
Kupimt ux He MO0HUT, TOTOMY YTO OHHU He 00T erod xeny. A Kupamr e€ 0ueHs JI00HT.

Appendix 3
Pre-Study Questionnaire
Note: Spaces have been removed from between questions.

Number (given by researcher):

Date:

1. What is your age?

2. When did you begin studying Russian?

3. How many years have you been studying Russian? Have you been studying it continuously?
Please mention any breaks in your study.

4. Have you studied abroad for Russian? For how long, in what program and in what city? How
long ago was it?

5. What grades have you received in your Russian courses at [university] and elsewhere? Please
list each course and the corresponding letter grade.




o

How much time, on average, do you devote to studying Russian every week?

7. What other foreign languages have you studied and for how long?

8. Do you have any other exposure to Russian on a regular basis? (i.e. family, friends, TV, etc.)
If yes, please mention how often you interact with these people or things.

9. What aspects of Russian are the most difficult for you?

10. Do you think your writing is better than your speaking in Russian or vice versa?

11. Do you expect any benefits from knowing Russian for your future professional career?

Post-Study Questionnaire
Note: Spaces have been removed from between questions.

Number (given by researcher):

Date:
1) Had you read this text before you participated in this study?
2) Did you pick up any new words or grammar structures from the text?

3) Did the text include any unfamiliar words or grammar structures?
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