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Resumen

Durante las ultimas tres décadas, el estudio de las
colocaciones ha sido uno de los polos de atenciéon por
parte de las personas interesadas en el léxico, tanto
en la lingiiistica tedrica como en la aplicada. Nues-
tro equipo de investigacién ha desarrollado y evaluado
una herramienta basada en corpus para la asistencia al
aprendizaje de las colocaciones en espanol. Basada en
dos corpus (CEATE y CPEIC) y en una herramien-
ta de extraccién de colocaciones en espafiol (HCE),
esta herramienta de aprendizaje asistido por ordena-
dor, SpColEDRS, facilita la identificacién de errores
en las colocaciones del espanol y, ademas, sugiere co-
rrecciones. Los resultados de la evaluacién indican que
la herramienta desarrollada en esta investigacién pue-
de ayudar eficazmente a los estudiantes, en especial,
a los principiantes. Asi mismo, los resultados de la
encuesta de satisfaccién confirman la utilidad de esta
herramienta en el aprendizaje asistido de las coloca-
ciones en espanol. Por ultimo, este estudio arroja luz
sobre las aplicaciones pedagégicas de los corpus ela-
borados y el aprendizaje de colocaciones en espanol
con un enfoque basado en corpus y en un entorno de
adquisiciéon multilingiie.

Keywords

colocaciones, identificacién de errores, sugerencias de
correccion, espaifiol

Abstract

The topic of collocation has drawn attention for
the past three decades in the lexical area of theoretical
and applied linguistics. Our research team developed
and evaluated a corpus-based assisted tool for colloca-
tion learning in Spanish. Based on the two constructed
corpora (CEATE and CPEIC) and a Spanish collo-
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cation extraction tool (HCE), this computer-assisted
learning tool, SpColEDRS, is easy to use to detect
errors and also suggests revisions for Spanish collo-
cations. Based on the evaluation, the research results
indicated that the tool developed in this research can
assist learners effectively, especially in the case of be-
ginners. In addition, the results of the satisfaction
survey provided positive confirmation of the effecti-
veness of this tool in assisting the learning of Spanish
collocations. Finally, this study shed light on pedago-
gical applications of the constructed corpora and the
learning of Spanish collocation with a corpus-based
approach in a multilingual acquisition setting.

Keywords

collocation, error, detection, revision, suggestion, Spa-
nish

1 Introduction

The topic of collocation has drawn special atten-
tion for the past thirty years in the lexical area of
theoretical and applied linguistics. Wray (2000),
Nattinger & DeCarrico (1992), Sinclair (1991),
and Firth (1957) all indicated the importance of
collocation for learning foreign languages. Many
researchers have tried to define and describe col-
locations, but there is no one simple, precise defi-
nition of collocations. In corpus linguistics, “col-
location” is defined as a group of words that co-
occur more frequently than would be expected
by chance (McKeown & Radev, 2000). For ex-
ample, they comprise word combinations such as
“boiling hot,” that is, phrases that are more re-
stricted than free combinations (“very hot”) and
less restricted than idioms (“get hot under the
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collar”). Correct uses of collocations could be
an indication of a learner’s knowledge of phrases
or common combinations in the target language
L2 learners because beginning learners often are
not aware of the important role of collocation
since they tend to focus on the learning of new
words and grammatical points. Correct usage
of collocation can be an obstacle even for ad-
vanced learners (Kéllkvist, 1995; Granger, 1998;
Lorenz, 1999; Nesselhauf, 2003, 2005). In the
field, compared with English collocation learn-
ing and teaching, there are fewer available tools
intended to assist with learning Spanish colloca-
tions than there are for learning English (Weisser,
2016). Therefore, the purpose of this study is to
further the application of previously constructed
corpora and tools by developing a tool intended
to assist with learning Spanish collocation. Based
on a general detection and revision tool (System
of Error Detection and Revision Suggestion, SE-
DRS) developed in 2013 (Lu et al., 2013), the
corpora and the tool contained in this research
comprise a learners’ corpus CEATE (Corpus Es-
crito de Aprendices Taiwaneses de Espanol / Tai-
wanese Learners’ Written Corpus of Spanish), a
parallel trilingual corpus CPEIC (Corpus Par-
alelo de Espariol, Inglés y Chino / Parallel Corpus
of Spanish, English and Chinese), and a Spanish
collocation extraction tool, HCE (Herramienta
de Colocaciones Espafiolas / Spanish Collocation
Tool).

The primary tasks of this study include two
areas of focus. The first one deals with the devel-
opment of a corpus-based tool for assisting with
learning Spanish collocation (a system of Spanish
collocation error detection and revision sugges-
tions), which can identify collocation errors and
make correction suggestions. The second area is
an empirical evaluation of the effectiveness of the
developed Spanish collocation learning tool. The
following are the research questions that guided
the assessment of the functions of the assisted
learning tool and system. (1) Are there any sig-
nificant differences between the experimental and
control groups after a pedagogical intervention
using the corpus-based learning tool? (2) Are
there any significant differences between begin-
ning and intermediate learners in the post-test
after using the learning tool?

2 Previous research

2.1 Collocation assisted learning tools

In order to obtain a general view of computer-
assisted collocation learning tool, we evaluated

eight existing tools used to learn English colloca-
tions and five tools used to learn Spanish colloca-
tions before we developed our computer-assisted
collocation learning tool for Spanish. A summary
of the features and disadvantages of each tool is
provided below.

With regard to English assisted learning tools,
a POS (part of speech) search is not available
in the Hong Kong Polytechnic Web Concor-
dancer (Greaves, 1999), while in TANGO (Jian
et al., 2004), the POS of a keyword can be de-
fined, and example and frequency are also pro-
vided, but types of POS are limited. In WebCol-
locate (Chen, 2011), a POS search is available,
and search results are sorted by frequency, with
a user-friendly interface and the provision of re-
lated sentences, but it is not currently available
for public use. In addition, there are also col-
location assisted learning tools for bilingual uses
such as TOTALrecall (Wu et al., 2003), which
can be searched in both Chinese and English. In
Writing Assistant (Chang et al., 2008), user mis-
takes can be revised with the correct collocation
based on Chinese-English translations. Further-
more, English collocation assisted learning tools
provide customized search functions such as the
Corpora and NLP for Digital Learning of English,
CANDLE (Liou et al., 2006), which consists of
three sub-systems tailored to different user lev-
els; the Writing-Collocation Checker, which can
automatically detect “verb + noun” collocations
and provide correct collocations for users, and
Linggle (Boisson et al., 2013), which has selective
preference and synonym group functions and pro-
vides different types of arguments based on the
predicate.

With respect to Spanish collocation assisted
learning tools, CrossLexica Espanola (Bolshakov
& Miranda-Jiménez, 2004) is a Spanish colloca-
tion assisted learning tool with a POS search
function, and it is probability-based, with a
grammatical function and semantic classification
available, but it is not available for public use.
The Corpus del Espanol, CdE (Davies, 2012)
is more advanced, with lemmas functions, and
is user friendly, but it provides too many ex-
amples and may be difficult for beginners to
use. Diccionario de Colocaciones del Espanol,
DiCE (Alonso Ramos et al., 2010) is free for users
and provides general and advanced functions for
searching for collocations through lexical lemma
entities on specific themes, such as emotion nouns
(for example, alegria “joy” and estima “esteem”)
with semantic “feeling” and “mental actions” fea-
tures such as “sentir una gran alegria” or “alta
estima”. Syntactical structures, meaning identi-
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fication, explanations, and examples associated
with a list of lexical units are included to illus-
trate the searched collocations. The DiCE is a
powerful online dictionary in terms of providing
lexical information, but only a Spanish interface
is available, so its high-level collocation might be
difficult to understand for learners with limited
proficiency in Spanish.

In addition, Sketch Engine (Kilgarriff et al.,
2014) is a Spanish collocation assisted learn-
ing tool with multilingual search functions. It
can select different statistical methods according
to language features, but the statistical results
are relatively complicated. Finally, FuroWord-
Net (Gonzalez-Agirre & Rigau, 2013) includes a
variety of European languages such as English,
Spanish, and Italian, but the search results are
research-oriented and might be too advanced and
complicated for foreign language learners to un-
derstand and apply, especially in the case of those
who are at the beginning and intermediate levels.

2.2 Evaluation of collocation assisted

learning tools

In a review of the studies related to an eval-
uation of the developed assisted tools, it was
found that Chen (2011) investigated the rela-
tive effectiveness of several computer assisted En-
glish collocation tools focusing on two groups of
users, learners and teachers of English. Students
from two similar classes used different tools to
translate sentences from Chinese into English,
whereas English teachers assessed four English
collocation learning tools. The results showed
that students who used WebCollocate (the devel-
oped assisted learning tool in English by Chen
(2011)) performed better than those who used
the other tool, Hong Kong Polytechnix Web Con-
cordancer. Language teachers reported that us-
ing WebCollocate was less time consuming and
that it was easier to search for collocations and
to find many collocation examples because of the
large database in the corpus.

With respect to Spanish collocation tools,
Vincze et al. (2011) extended a series of
collocation-related analyses based on DiCE (Dic-
cionario de Colocaciones del Espanol) to studies
of computer-assisted language learning; the au-
thors utilized CEDEL2, an L1 English-L2 Span-
ish learner corpus (Lozano, 2009), to develop a
computer-assisted learning tool for Spanish col-
locations. Alonso Ramos et al. (2010) annotated
both the correct and incorrect collocations in
the learner corpus to find collocations undetected
by auto-correction tools with an analysis of er-

ror features, so as to improve the error-detection
function of the collocation learning tool. Their
analysis of collocation errors included recogniz-
ing collocations, correction judgment and inter-
pretation of errors. Ferraro et al. (2014) pointed
out that there are only a few tools that pro-
vide users with high accuracy and proper cor-
rections, and most tools only offer a list of collo-
cation options for users to choose from. For the
detection of incorrect collocations, Ferraro et al.
(2014) employed frequency-based techniques and
attempted to provide users with proper correc-
tions rather than simply listing all the possi-
ble corrections. They argued that although or-
dered lists might be helpful for advanced learn-
ers, the tool would not be as beneficial for learn-
ers at the elementary and intermediate levels, es-
pecially when the suggested lists include words
with subtle semantic differences that are difficult
to distinguish one from the other.

2.3 Acquisition of Spanish collocation

Among the available research on the acquisition
of Spanish collocation, Laufer & Waldman (2011)
found that learners at different proficiency lev-
els used fewer collocations than native speak-
ers. Previous studies also showed that colloca-
tion causes various degrees of difficulty for learn-
ers from beginning to advanced levels in the lex-
ical learning process. With regard to different
types of collocations, previous research (Laufer &
Waldman, 2011; Nesselhauf, 2003; Alfahadi et al.,
2014) has concentrated more on the adjective-
noun (AdjN) and the verb-noun (VN) construc-
tions, which are considered more problematic for
learners. Going one step further, Lu & Cheng
(2016) compared and contrasted four different es-
sential types of Spanish combinations, VN, AdjN,
NAdj, and VP in learner and parallel corpora.
The results showed a sequence of development
from NAdj, VN, to AdjN combinations. The re-
sults also suggested that most learner errors were
related to the learners’ L1 (Chinese) and L2 (En-
glish). Furthermore, lexical errors might be asso-
ciated with the form-meaning transfer from the
previous languages of learners.

As in the aforementioned learning tools for
Spanish collocations intended to extend related
studies, in this research, built upon previously
constructed corpora, a computer-assisted learn-
ing system was developed with two major func-
tions, error detection and revision suggestions for
Spanish collocation, and an experiment was con-
ducted in order to evaluate its effectiveness in
terms of learning.
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3 Research method

The methodology involved in this study included
two major parts. The first one was the develop-
ment of a corpus-based learning tool for Spanish
collocation, and the second part was an evalua-
tion of the developed learning tool. Based on the
previous development experience using SEDRS
(System of Error Detection and Revision Sug-
gestion), the construction of the Spanish Collo-
cation Error Detection and Revision Suggestion
tool (SpColEDRS) involved the employment of
data sources from two corpora (the Corpus Es-
crito de Aprendices Espanoles / Learners’ Writ-
ten Corpus of Spanish, CEATE and the Corpus
Paralelo de Espanol, Inglés y Chino / Parallel
Corpus of Spanish, English and Chinese, CPEIC)
and a data analysis and collocation extraction
tool (Herramienta de Colocacién Espanola /
Spanish Collocation Tool, HCE). After devel-
oping the computer-assisted learning tool, Sp-
ColEDRS, with two major functions (error de-
tection and revision suggestions), an experiment
was conducted and a questionnaire was used to
evaluate its effectiveness for checking Spanish col-
locations from the perspective of learners.

3.1 The development of a computer-
assisted learning tool: SpColEDRS

The first part of this section addressed the devel-
opment of the assisted learning tool, the Span-
ish Collocation Error Detection and Revision
Suggestion (SpColEDRS). Texts were analyzed
and processed using the POS tagging system,
and then collocations were calculated and ex-
tracted as outputs through the Spanish colloca-
tion tool (HCE) search functions. To extract
collocations from the data source, a statistical
method was employed. It was defined so as to
test whether the probability of two co-occurring
elements in a combination was under the confi-
dence level. Based on a highly-cited study by
Manning et al. (1999), x? (or Chi-squared) was
determined as the statistical method for the ex-
traction of collocations used to develop the as-
sisted learning tool, SpColEDRS. The training
data (9,807 words) for the developed tool, com-
prised the fairy tales' from the Spanish sub-
corpus of the CPEIC trilingual parallel corpus
and revised texts from the CEATE learners’ cor-
pus. The database of Spanish collocations was
generated with machine learning and processed
through data processing, collocation extraction,

!Data sources included International Children’s Li-
brary http://en.childrenslibrary.org/ and http://
itunes.apple.com/hk/app/id4401533377mt=8.

and manual modification. This database served
as a reference to carry out collocation checking
by detecting learner errors and providing possible
suggestions for learners to use to correct their er-
rors. TreeTagger was used for POS-tagging data,
and PHP, AJAX, and MySQL were used as the
development tools for error detection and revi-
sion suggestions. The SpColEDRS tool was de-
signed with two main functions: error detection
and revision suggestions for Spanish collocation
for learning purposes.

3.2 The evaluation of the computer-
assisted learning tool for Spanish col-
locations

To evaluate the practical effectiveness of the de-
veloped tool from the user perspective, we con-
ducted an experiment consisting of a pretest, a
video tutorial, a post-test, followed by a user
questionnaire. The collected information was an-
alyzed to examine whether the SpColEDRS tool
was able to assist learners with improving their
learning by comparing learning outcomes from
two groups of Spanish learners, experimental and
contrastive groups.

3.2.1 Participants

Thirty three (33) Spanish learners from National
Cheng Kung University participated in the eval-
uation. Their mother language was Mandarin-
Chinese; their first foreign language (L2) was En-
glish, and their second foreign language (L3) was
Spanish, in which they had 180-360 instructed
hours. The participants did not have much con-
tact with the L3 Spanish outside of the classroom
since Mandarin Chinese is the predominant lan-
guage in Taiwan. Prior to the pretest, all partic-
ipants took the Wisconsin Placement Test to as-
sess their Spanish proficiency in general. Accord-
ing to their scores on the Wisconsin Placement
Test, they were grouped into two proficiency lev-
els of Spanish: 11 at beginning-high level (457-
517 points) and 22 at the intermediate-low levels
(535-653 points). Then, they were randomly as-
signed to two groups, 17 to the experimental and
16 to the contrastive groups.

3.2.2 Procedure

Both the on-line pre and post-tests contained
40 sentences with one element of the combina-
tion left blank to be filled in by the partici-
pants according to the correspondent translation
in Chinese (Appendix 5). The tested combina-
tions were four different types, including Verb-
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Noun, Adjective-Noun, Noun-Adjective, and

Verb-Preposition.

One week after the pretest was conducted,
the participants in the experimental group were
directed to view a video tutorial (two-minutes)
to learn how to use the SpColEDRS computer-
assisted learning tool. The participants in the
control group did not receive any treatment. The
video tutorial provided participants with basic
instructions for using the assisted learning tool.

Then, the participants in both groups com-
pleted the post-test engaging in the same task as
that used in the pretest. In the post-test, the
participants from the experimental group were
required to fill in a blank to complete the com-
bined elements of the collocation before using the
assisted tool, and then on another line, they were
asked to indicate whether they modified the an-
swer after using the provided tool and to explain
what they had changed if this was the case (Ap-
pendix 5).

After the post-test, the participants from the
experimental group were required to complete
the questionnaire (Appendix 5). The question-
naire included two subsections; one was used to
collect the users’ levels of satisfaction with the in-
terface on a Likert-scale, and the other involved
open-ended questions regarding the usefulness of
the system as well as suggestions for further mod-
ifications.

4 Results and discussion

4.1 Development of SpColEDRS

The developed computer-assisted learning tool
for Spanish collocation provides a checking func-
tionality with error detection and revision sug-
gestions for Spanish collocation, as shown in Fig-
ure 1. If the key-in collocation exists in our
database, the system responds with a confirma-
tion, as shown in Figure 2. However, when a
possible error is entered, the system responds im-
mediately, and users can then select an appropri-
ate revision from the provided suggestion list, as
shown in Figure 3.

Palabral Palabraz

Figure 1: Spanish Collocation Error Detection
and Revision Suggestion tool: User’s interface.

quehacer domeéstico

ia para : palaba2 +

(e aals I S UHTE Tipo de combinacion : N+J + Sug

(0) Colocacion 'quehacer doméstico' existe,

Figure 2: Spanish Collocation Error Detection
and Revision Suggestion tool: Confirmation of
correct use.

quehacer familiar

Tipo de combinacion : n-) +* Sugerencia par
Colocacidn 'quehacer familiar' no existe.

SUGERENCIA DE REVISION|

Para Palabra 2 :

quehacer rutinario quehacer doméstico

Figure 3: Spanish Collocation Error Detection
and Revision Suggestion tool: Provision of cor-
rection suggestion.

4.2 Evaluation of developed tool
4.2.1 Data Analysis Methods

According to the research questions, a one-way
ANCOVA was selected for the purpose of deter-
mining (1) if there were any significant differences
between the experimental and control groups af-
ter the pedagogical intervention using the devel-
oped corpus-based learning tool, and (2) if there
were any significant differences between learners
at the beginning and intermediate levels in the
post-test after using the assisted learning tool.

Prior to the analysis of research question 1,
the pretest, post-test, and group variables were
examined using SPSS programs to check for the
accuracy of data entry, missing values, the lin-
earity between the covariate (pretest) and depen-
dent variables (post-test), and the assumptions of
the homogeneity of the regression slopes, normal-
ity, homoscedasticity, homogeneity of variance,
and outliers.

There were no missing values in the data
set. Pairwise linearity was checked using within-
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group scatterplots and was found to be satis-
factory. There were no cases detected as out-
liers based on an examination of the z scores on
the post-test. There was homogeneity of the re-
gression slopes because the interaction term was
not statistically significant, F'(1,29) = 0.000,
p = 0.982. Because the variable post-test
was severely skewed, a “reflect and logarithmic”
transformation was applied, which means that
the new post-test variable (PostTotal-logl0-ref)
was equal to the LG10 (“the highest score on
the post-test plus 1”7 — post-test scores”). With
the transformed variable in the variable set, stan-
dardized residuals for the post-test and for the
overall model were normally distributed, as as-
sessed with the Shapiro-Wilk’s test (p > 0.05).
Also, there was homoscedasticity, as assessed by
visual inspection of the standardized residuals
plotted against the predicted values. The as-
sumption of homogeneity of variances was met,
as assessed by Levene’s test of homogeneity of
variance (p = 0.246). There was no outlier in
the data, which was assessed by determining that
there were no cases with standardized residuals
greater than 4+3 standard deviations.

4.2.2 Effectiveness

A one-way ANCOVA was run to determine the
effect of the pedagogical intervention treatment
using the corpus-based learning tool developed
for this study on the post-test after controlling
for the pretest. As shown in Table 1, after ad-
justment for the pretest, there was a statistically
significant between-group difference in the post-
test for the experimental group and the control
group, F'(1,30) = 100.768, p < 0.001, partial
n? = 0.771.

Source df MS F D n?

PreTotal 1 0.219 7.189 0.012 0.193
Group 1 3.069 100.768 0.000 0.771
Error 30 0.030

Table 1: Analysis of covariance for the post-test
with the pretest as a covariate.

The post hoc analysis was performed with
a Bonferroni adjustment. The post-test scores
were statistically significantly better in the ex-
perimental group than in the control group, as
shown in Tables 2 and 3, because the post-
test scores were transformed by a “reflect and
logarithmic” transformation as explained above.
Therefore, the developed assisted learning tool
had a positive effect on the students’ learning of
Spanish collocations.

Unadjusted Adjusted

N M SD M SE
Control 16 14.062 4.3277 13.8424 0.8132
Experiment 17 24.118 2.5952 24.3248 (.7887

Table 2: Adjusted and unadjusted experimental
means and variability for the post-test with the
pretest as a covariate before post-test transfor-
mation.?

Mean 95% C.1.)
Group Group Difference  SE  Sig.(). Lower Upper
(I) (J) (I-J) Bound Bound
C E 0.616(@  0.061 0.000 0.491  0.742
E C -0.616(  0.061 0.000 -0.742 -0.491

Table 3: Pairwise comparison.?

In addition, a one-way ANCOVA was also se-
lected to answer research question 2: Are there
any significant differences between the different
levels of learner proficiency in the post-test af-
ter using the learning tool? The same statisti-
cal analysis procedures used for research ques-
tion 1 were conducted. The variable post-test
was also transformed using a “reflect and loga-
rithmic” transformation as explained above be-
cause the post-test variable has a serious skew-
ness. With the transformation, all the assump-
tions for the one-way ANCOVA were satisfied.

The results of the one-way ANCOVA test
shown in Table 4 show that there was no signif-
icant difference between the beginning level and
intermediate level in the post-test after using the
learning tool by controlling the effect of pretest,

F(1,30) = 0.088, p = 0.769.

Source df MS F P n?

PreTotal 1 0.016 0.120 0.732 0.004
Level 1 0.012 0.088 0.769 0.003
Error 30 0.132

Table 4: Analysis of covariance for the post-test
with the pretest as a covariate.

However, the results of the independent t¢-test
shows that there was a significant difference be-
tween the beginning level and intermediate level
in the pretest before using the learning tool,
p < 0.001. After using the learning tool, the

2N is the number of participants, M the Mean, SD the
Standard Deviation and SE the Standard Error.

3Dependent Variable: PostTotal-logl0-ref; Based on
estimated marginal means; (9) The mean difference is sig-
nificant at the .05 level.; ® Adjustment for multiple com-
parisons: Bonferroni.
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beginning group increased their test scores from
7.909 to 18 (see Table 5). Also, the intermedi-
ate group increased their test scores from 13.0909
to 19.8636 (see Table 5). Therefore, the learn-
ing tool had a positive effect on both the begin-
ning group and the intermediate group, but had
a greater positive effect on the beginning group.

Pretest Post-test
M SD M SD
Beginning 11 7.909  3.113 18 7.4027

Intermediate 22 13.0909 4.0344 19.8636 5.5574

Table 5: Means and variability for the pretest,
and the post-test with the pretest as a covariate.

4.2.8 Questionnaire

The results of the satisfaction survey for the in-
terface interaction between the users and the de-
veloped tool showed that most participants were
satisfied (over 3.8 on a scale of 5) with the Sp-
ColEDRS in terms of identifying collocation er-
rors and the suggestion lists provided to them
for correction, as shown in Table 6. Accord-
ing to the user responses, the assisted learning
tool was easy and simple to use, and the reaction
times for error detection and correction sugges-
tions for Spanish collocations were appropriate.
This developed tool was recommended for self-
learning although users at different proficiency
levels might benefit from it to a greater or lesser
degree. In summary, the Spanish collocation er-
ror detection and correction suggestion functions
for the lexical features included in the database
were found to be useful.

Interface interaction Q1 Q2 Q3 Q4 Q5
Beginning 45 3.8 48 5 4.5
Intermediate 45 43 4.1 45 4.5

Table 6: Results indicating satisfaction with the
Spanish Collocation Error Detection and Revi-
sion Suggestion tool®.

According to the participants’ responses to
the open-ended questions in the survey, the ad-
vantages of this collocation learning tool included
immediate feedback and ease and simplicity of
the search process. However, the tool had sev-
eral disadvantages. For example, users had to

4N is the number of participants, M the Mean and SD
the Standard Deviation.

5Q1: Identifying lexical errors; Q2: Provision of sug-
gestion list for correction; Q3: Easy and simple to use;
Q4: Appropriate reaction time; Q5: Recommended for
self-learning).

know at least one word of the two combined el-
ements in order to make it possible to use the
tool. It was difficult to choose the appropriate
one from more than one possible correction sug-
gestion. The users suggested future modifications
such as to provide English or Chinese translations
of the searched collocations to facilitate under-
standing of the meaning of the collocations. The
participants also suggested providing examples of
collocation usage to help distinguish subtle differ-
ences among the collocations offered in the feed-
back.

4.3 Limitations and future work

The user evaluation of the SpColEDRS was, in
general, positive and suggested that the users
were satisfied. However, the training data for
our developed tool from the two corpora (learn-
ers’ corpus CEATE and trilingual parallel cor-
pus CPEIC) was relatively small. Therefore, the
identification and detection of errors were lim-
ited to collocations within a fixed and limited
range. Also, the context and the current exper-
iment were conducted within searchable combi-
nations. A larger amount of training data from a
greater variety of text types should be included
for training in the future in order to obtain bet-
ter results in terms of error detection and cor-
rection suggestions, which would strengthen the
applicability of this assisted corpus-based tool for
teaching and learning Spanish collocations.

As has been suggested by users, translations of
L1 Chinese or L2 English should be provided to
assist learners with their understanding of Span-
ish collocations, especially in the case of begin-
ning learners. In addition, examples of collo-
cation uses in sentences in meaningful contexts
should be listed as an option to illustrate the dif-
ferences among the suggested collocations.

5 Conclusions

In this study, a corpus-based assisted tool for col-
location learning in Spanish was developed and
evaluated. Based on the training data compiled
in two created corpora (CEATE and CPEIC) and
a Spanish collocation extraction tool (HCE), this
computer-assisted learning tool is easy to operate
and has two major functions: error detection and
revision suggestions. SpColEDRS can detect in-
appropriate uses of Spanish collocations and pro-
vides suggestion lists for learners to choose from
for the purpose of correcting their collocation er-
TOrS.
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To ensure the effectiveness of and user satis-
faction with the SpColEDRS, the developed tool
was evaluated using two tests and a question-
naire. The research results showed that the Sp-
ColEDRS could assist learners effectively based
on the progress of the experimental group from
the pretest to the post-test, especially in the case
of the beginning learners. Furthermore, the re-
sults of the satisfaction survey assessing the stu-
dents’ opinions of the interface and usefulness
of the tool indicated that most of the partici-
pants positively confirmed that the tool was ef-
fective for assisting them with their practice with
Spanish collocations. Finally, to optimize the
use of the existing corpora (CEATE and CPEIC)
and tool (HCE), this study extended our previ-
ous outcomes of the created corpora and tool for
the advancement of studying effective learning of
Spanish collocation in Taiwan and further shed
light on pedagogical applications of the created
corpora and on the learning of Spanish colloca-
tion with a corpus-based approach in a multilin-
gual acquisition setting.

Acknowledgments

We wish to extend our sincere gratitude to the
Ministry of Science and Technology of Taiwan for
their generous support with project grant num-
ber 103-2410-H-006-059-MY2, and our appreci-
ation for the technical support provided by the
Computer Science and Information Engineering
team at National Cheng Kung University in Tai-
wan and the research assistants involved in this
project.

References

Alfahadi, Abdulrahman M., Said Ahmed Zo-
hairy, Mowaffaq Mohammed Momani & Man-
sour H. Wahby. 2014. Promoting awareness of
teaching collocations techniques to beginners
(adjective-noun collocations). European Scien-

tific Journal 10(10). 389-396.

Alonso Ramos, Margarita, Alfonso Nishikawa &
Orsolya Vincze. 2010. DiCE in the web: An
online spanish collocation dictionary. In FLezi-
cography in the 21st Century: New Challenges,
New Applications (ELex), 369-374.

Boisson, Joanne, Ting-Hui Kao, Jian-Cheng Wu,
Tzu-Hsi Yen & Jason S. Chang. 2013. Linggle:
a web-scale linguistic search engine for words in
context. In 51st Annual Meeting of the Associ-
ation for Computational Linguistics, 139-144.

Bolshakov, Igor A. & Sabino Miranda-Jiménez.
2004. A small system storing Spanish colloca-
tions. In International Conference on Intelli-
gent Text Processing and Computational Lin-
gquistics, 248-252.

Chang, Yu-Chia, Jason S. Chang, Hao-Jan
Chen & Hsien-Chin Liou. 2008. An auto-
matic collocation writing assistant for Tai-
wanese EFL learners: A case of corpus-
based NLP technology. Computer As-
sisted Language Learning 21(3). 283-299.
d’ 10.1080/09588220802090337.

Chen, Hao-Jan Howard. 2011. Developing and
evaluating a web-based collocation retrieval
tool for EFL students and teachers. Com-
puter Assisted Language Learning 24(1). 59—
76. ) 10.1080/09588221.2010.526945.

Davies, Mark. 2012. Corpus del espafnol (100
million words, 1200s-1900s). [online] http:
//www.corpusdelespanol.org.

Ferraro, Gabriela, Rogelio Nazar, Mar-
garita Alonso Ramos & Leo Wanner. 2014.
Towards advanced collocation error correc-
tion in Spanish learner corpora. Language
Resources and FEvaluation 48(1). 45-64.
d) 10.1007/s10579-013-9242-3.

Firth, John. 1957. Modes of meaning. Papers in
Linguistics 5. 190-215.

Gonzélez-Agirre, Aitor & German Rigau. 2013.
Construccién de una base de conocimiento
léxico multilingiie de amplia cobertura: Multi-
lingual central repository. Linguamdtica 5(1).
13-28.

Granger, Sylviane. 1998. Prefabricated patterns
in advanced EFL writing: Collocations and
formulae. In Phraseology: Theory, analysis,
and applications, 145-160. Oxford University
Press.

Greaves, Christopher. 1999. Virtual language
centre study guide. [online] http://vlc.
polyu.edu.hk/.

Jian, Jia-Yan, Yu-Chia Chang & Jason S.
Chang. 2004. TANGO: bilingual collo-
cational concordancer. In Association

for  Computational  Linguistics
d) 10.3115/1219044.1219063.

(ACL),

Kallkvist, Marie. 1995. Lexical errors among
verbs: A pilot-study of the written language of
advanced Swedish learners of English. Work-
ing Papers in English and Applied Linguistics
103-115.


http://doi.org/10.1080/09588220802090337
http://doi.org/10.1080/09588221.2010.526945
http://www.corpusdelespanol.org
http://www.corpusdelespanol.org
http://doi.org/10.1007/s10579-013-9242-3
http://vlc.polyu.edu.hk/
http://vlc.polyu.edu.hk/
http://doi.org/10.3115/1219044.1219063

Development and Evaluation of a Spanish Collocation Error Detection Tool

LinguaMATICA — 63

Kilgarriff, Adam, Vit Baisa, Jan Busta, Milos
Jakubicek, Vojtéch Kovar, Jan Michelfeit,
Pavel Rychly & Vit Suchomel. 2014. The
Sketch Engine: ten years on. Lexicography
1(1). 7-36. d 10.1007/s40607-014-0009-9.

Laufer, Batia & Tina Waldman. 2011. Verb-
noun collocations in second language writ-
ing: A corpus analysis of learners’ En-
glish.  Language Learning 61(2). 647—672.
d)10.1111/3.1467-9922.2010.00621 .x.

Liou, Hsien-Chin, Jason S Chang, Hao-Jan
Chen, Chih-Cheng Lin, Meei-Ling Liaw, Zhao-
ming Gao, Jyh-Shing Roger Jang, Yuli Yeh,
Thomas C. Chuang & Geeng-Neng You. 2006.
Corpora processing and computational scaf-
folding for a web-based English learning en-
vironment: The CANDLE project. CALICO
gournal 24(1). 77-95.

Lorenz, Gunter R. 1999. Adjective intensifica-
tion: learners versus native speakers: a cor-
pus study of argumentative writing, vol. 27.

Rodopi.

Lozano, Cristébal. 2009. CEDEL2: Corpus es-
crito del espanol L2. In Bretones Callejas
(ed.), Applied Linguistics Now: Understanding
Language and Mind / La Lingiistica Aplicada
Hoy: Comprendiendo el Lenguaje y la Mente.,
197-212. Universidad de Almeria.

Lu, Hui-Chuan & An Chung Cheng. 2016. Ac-
quisition of L3 Spanish combinations: Devel-
opment in bilingual and multilingual contexts.
In &th International Conference of Language
Acquisition, n.pp.

Lu, Hui-Chuan, Yu-Hsin Chu & Cheng-Yu
Chang. 2013. A corpus-based system of error
detection and revision suggestion for spanish
learners in taiwan: A case study. JALT CALL
Journal 9(2). 115-130.

Manning, Christopher D, Christopher D Man-
ning & Hinrich Schiitze. 1999. Foundations
of statistical natural language processing. MIT
press.

McKeown, Kathleen R. & Dragomir R. Radev.
2000. Collocations. In Handbook of Natural
Language Processing, 1-23. CRC Press.

Nattinger, James R. & Jeanette S. DeCarrico.
1992. Lexical phrases and language teaching.
Oxford University Press.

Nesselhauf, Nadja. 2003. The use of col-
locations by advanced learners of En-
glish and some implications for teach-
ing. Applied linguistics 24(2). 223-242.
@) 10.1093/applin/24.2.223.

Nesselhauf, Nadja. 2005.  Collocations in a
learner corpus, vol. 14. John Benjamins Pub-
lishing.

Sinclair, John. 1991. Corpus, concordance, collo-
cation. Oxford University Press.

Vincze, Orsolya, Margarita Alonso Ramos,
Estela Mosqueira Sudrez & Sabela Prieto
Gongzalez. 2011. Exploiting a learner corpus
for the development of a CALL environment
for learning Spanish collocations. In FElectronic
lezicography in the 21st century: New applica-
tions for new users (eLex), 280-285.

Weisser, Martin. 2016. Corpus-based linguistics
links. [online] http://martinweisser.org/
corpora_site/CBLLinks.html.

Wray, Alison. 2000. Formulaic sequences in sec-
ond language teaching: Principle and prac-
tice. Applied linguistics 21(4). 463-489.
d) 10.1093/applin/21.4.463.

Wu, Jian-Cheng, Kevin C. Yeh, Thomas C.
Chuang, Wen-Chi Shei & Jason S. Chang.
2003. TOTALrecall: A bilingual concordance
for computer assisted translation and language
learning. In /1st Annual Meeting on Associa-
tion for Computational Linguistics, 201-204.
d) 10.3115/1075178.1075216.


http://doi.org/10.1007/s40607-014-0009-9
http://doi.org/10.1111/j.1467-9922.2010.00621.x
http://doi.org/10.1093/applin/24.2.223
http://martinweisser.org/corpora_site/CBLLinks.html
http://martinweisser.org/corpora_site/CBLLinks.html
http://doi.org/10.1093/applin/21.4.463
http://doi.org/10.3115/1075178.1075216

64— LinguaMATICA Hui-Chuan Lu, An Chung Cheng & Shujuan Wang

Appendices

Appendix 1-Control and experimental group pretest and control group post-test.

HBEMRER » JEHESE -

91 MCRMEAEER - 5BEETHEH -

Estoy muy cansado.___sueno. Si quiere ver la televisién, ___falta terminar la tarea primero.
TRRFFAEE 101K > 1ESEBAE BRI - MIZE IR - RBEF -
2 . . 22 X i
Vimos los fuegos__ del 101 y cenamos en un restaurante americano. No tiene hermanos, es hijo __.
A —HRE B EEE - T (S A — (L VRHE -
3 . . 23 g p -
Tiene el pelo___, largo y liso. La historia ___lugar en un pequeno pueblo.
4 TEF S HIRRF AR - TR 4 - o4 oA U BN A0 R RIAT
En mi ___libre, me gusta escuchar la misica. Nuestra casa cuenta _ cuatro dormitorios y dos bahos.
BUET AT BERIRARAT > (R % Fo sl At P - IR > eSS S A KRB
5 . . 25 . . ~ .
Ahora tengo unas buenas relaciones con mis padres porque yo trato Luego los estudiantes que gaduaran este ano ____cola y salieron del
--- comunicarme con ellos. auditérium.
6 M EEARR AR > BRI O - 2 AR SR NEICERRIRE - NS LRSI -
Ellos no estdn enojados sin razén, usted tiene que ___atencién al Si sus hijos —___ errores, no les castigue inmediatamente.
estudiar.
FER - RSB —HRRA A - HHHEREER -
7 P} . 27 . -
Al dia___, visitamos un museo muy grande. Hay muchas comidas deliciosas en el mercado nocturno_.
T ZEIR R R TR T — B A SE R T - PRIV R EBRBIRERE » AIRETHEI R
8 ’ p . 28 . . . .
De pronto tropezé-__ una piedra y se cayé. Tienes que - cuidado de no pisar el césped, te ponen una multa.
PRI ZRSE B A o B ISR - F—EE—EE > KRGS TR A TR T -
9 L ~ . 29 P
Necesitais saber que los padres no van a ___dafio a sus hijos. Continué leyendo y leyendo, y finalmente las palabras comenzaron a
—--sentido.
UAMELGFTECE - BAHED - AR EEEBI BN » WIEAREAKE -
10 . . 30
Inventaba nuevas historias y --_excusas. No le gustaba ayudar a otros y nunca -__ayuda a otros.
11 EORENG RS ORURE - g1 REERGRIKT AT |
La economia tradicional de Costa Rica depende-__ la agricultura. Dime algo sobre tus planes para el ____afio.
19 EH-EDTRE - REROERERER b - g EMFEN B AREET el SRR EARA -
De lunes a viernes, suelo navegar___ internet después de terminar la Este programa proporciona los informaciones y consejos para andar
clase. ) _-—- motocicleta con seguridad.
13 ERETERREFORE > TRARE TRANE - WHAR - 33 Py THERUFAUR > BRAEE
Generalmente, hace buen tiempo, pero a veces llueve mucho y Para ____nota buena, estudio mucho en la biblioteca.
---viento en verano.
14 EABTESE AREFETURE - g4 TCIRMCH R {FATAEE -
Para que las mujeres sean bonitas hay muchos métodos para ___peso. Le admira Amucho por su capacidad para ___versos
A SR MO S RE » T ELR A — AR RIRE MREEHER - HEREZHK -
15 s . . 35 . .
No puede sostener___ su familia y tiene una cantidad de problemas. Le gusta ___broma, por eso, tiene mucho amigos.
16 CUATIREREATR RS - 36  TUBREUBGEMHE LA
Tengo la posibilidad para viajar en el mundo___ y conozco toda clase Quiero que ___foto con esta estrella de cine.
de personas.
Ly MCRREMEL - LR - gy BEEER (IR -
Es un estudiante muy trabajador. Siempre ___preguntas en clase. Quisiera disfrutar ___ una vida maravillosa después de la jubilacién.
15 BERER RETERSGREE - 35 ARG FTUABERIER o
Debido a la nostalgia, acabo ___ llamar a mi madre por teléfono. Quiero acabar rdapido porque ___hambre.
19 ATHREZERNET > WS 0EHE - 39  ARMGAREOREMANIIEN > PrAR TIPS BTt T A -
Para comprar }a casa de sueno, hace un esfuerzo por ___dinero. Empezamos a correr como locas porque ___miedo su extrana sonrisa.
R4 EA S BN o FeAB R B R, /FR 8 A T -
20 . . ~ 40 . .
Mi hermano menor va a ir a la escuela____ este ano. Creo que deberiamos ___caso a los consejos del doctor.

Appendix 2-Pretest of control and experiment groups, and posttest of control group.

6 ~ 40

WHAEMRER - e -
a. Estoy muy cansado. __________sueno.

b. EHEDRSZEARIEIE c BIER © _________suefio
PR E Z 1010 K - TR B BEIZHRE -

a. Vimos los fuegos __________ del 101 y cenamos en un restaurante americano.

b. fEHEDRSEAMBIE - BIER : fuegos
iERE—HEHENEE

a. Tiene el pelo __________ , largo y liso.

b.  EAEDRSEARMEIE » B1ER : pelo _________
TERSHRRG A » HEEIEELE -

a. Enmi __________libre, me gusta escuchar la musica.

b. fFHEDRSEREIE - BIEA « _________libre
BRI FRGEERE - FARAEMMIIEE -

a. Ahora tengo unas buenas relaciones con mis padres porque yo trato __________ comunicarme con ellos.

b. FHEDRSEZARIEIE o BIES : trato _________

Chinese...
a. Spanish sentences...

c. [FHEDRSEBRIELE - B1EAR: ..
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Appendix 3-Questionnaire

SpColEDRS: Questionnaire
FTR) FHERRAE
Please indicate if you agree or disagree with the following statements by using the scale from 5 (strongly agree) to 1
(strongly disagree.)
OS5 tdEFFEE U4 cFME -3 @~ 2 t AFE -1 FEARE
[]5: Strongly agree, [ 14: Agree, [ 13: Neutral, [ 12: Disagree, [ ]1: Strongly disagree

1. System interface

— > A BENH G E)

e SpColEDRS can detect errors in lexical usage?

AEASTHI H ) 2 6 P et

504030201

e SpColEDRS can provide helpful suggestions for revision?

Prd s G IE A E B

504030201

e SpColEDRS is easy to use?

B RE

5040302001

e SpColEDRS can detect errors within an acceptable response time?
BTSSP TR A R )

504030201

e SpColEDRS can provide suggestions for revision within an acceptable response time?
R T RS 1E P T R A

5040300201

e In general, SpColEDRS facilitates the self-learning of Spanish in writing?
BEN S > AVERENEEEEDY

504030201

2. Advantages and disadvantages of SpColEDRS

o TEESVEN ~ B AL AR KR

Based on your user experience, please evaluate the SpColEDRS regarding the advantages and disadvantages of the
following features.

(1) Error detection

(—) TEERRERL &R

Advantages {88 :

Disadvantages H2f :

(2) Revision suggestion
() MBE=E &
Advantages 5% :

Disadvantages H2f :

3. Feedback and suggestions for SpColEDRS

=~ B TEEREN - BIEREAS ) ZEE KN

Based on your user experience with the SpColEDRS, please provide your feedback and suggestions for improvement in
the following areas:

(1) Error detection

(—) TEEE el #a

(2) Revision suggestion

() MBE=R & -

Thank you for your cooperation!

A A !



