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Abstract

The purpose of this study was to explore the effects of students’ science learning in Content and Language
Integrated Learning (CLIL) at one elementary school in Taiwan. This study investigated student perceptions of
both the content and language achievement of science learning in CLIL. Data collection techniques included
graphic organizers, individual interviews, students’ self-assessment, and students’ tests. Findings showed that
CLIL helped enrich student vocabulary size, foster student science knowledge, and lead them to expect to learn
other subjects in English. They also enjoyed the CLIL approach, but expressed limited knowledge about the
school flower.

Keywords: Content and Language Integrated Learning (CLIL), science education, student perception, learning
effects

1. Introduction
1.1 Introduce the Problem

Content and Language Integrated Learning (CLIL) programs were widespread in primary and secondary
education across Europe. The term “CLIL” covers a wide range of educational practices in which a Foreign
Language (FL), mainly English, is used to teach content subject matter, enabling content and language to be
learned (Dalton-Puffer, 2011; Coyle, 2013; Turner, 2013). The main feature of the CLIL methodology is that
CLIL students “learn to use language and use language to learn” (Mehisto, Marsh & Frigols, 2008, p. 26) leading
to language and communication, since integrated learning entails a twin focus on meaning and form. CLIL
classroom activities should be focused on both the acquisition of disciplinary competence and communicative
competence, in terms of both reception and production. Students are given opportunities to address concrete
issues of the real world in a language that is not their native language. They learn that things happen in worlds
different from their own, identify relationships between concepts, and identify the principles that support them
(Quartpelle & Schameitat, 2012).

1.2 Language Learning in CLIL

The implementation of CLIL has been the focus of research since its introduction, with results suggesting
broadly positive outcomes. Several studies argue that CLIL developed student content learning and cognition
through a foreign language (Niteo Moreno de Diexmas, 2016; Tedick & Wesley, 2015; Castellano Rico 2015;
Dalton-Puffer, 2008; Llinares, 2017; Llinares & Dalton-Puffer, 2015). Niteo Moreno de Diexmas (2016) found
young learners aged 9-10 improved their language competence and language skills via CLIL. Results showed
that spoken production and interaction were positively affected for the first language competence, although CLIL
learners showed higher scores in reading and writing. Interestingly, the differences were not significant. The
most passive affected language competence was listening, in which CLIL students scored lower than their
counterparts, but to no significant extent. The aspects most benefited by CLIL methodology were those of oral
production and oral interaction. The CLIL group significantly outperformed the non-CLIL group in their use of
oral vocabulary, answering questions, fluency, thythm, pronunciation and intonation, active listening, respect for
the rules of communicative exchange and preparing conversations. However, CLIL students wrote compositions
with more grammatical mistakes and less clear presentation, and presented problems in understanding
vocabulary in oral texts, and the discrepancies were significant. Tedick & Wesley (2015) stated that students in
CLIL programs acquired high levels of proficiency in reading and listening but often have problems in
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grammatical accuracy when writing and speaking. In addition, Castellano Rico (2015) found that CLIL learners
used significantly more cognitive strategies in learning vocabulary than EFL learners, and had a larger receptive
vocabulary.

Dalton-Puffer (2008) concluded that CLIL learners’ linguistic performance was satisfactory in certain areas such
as listening and reading skills, vocabulary, morphology, creativity, fluency, risk-taking and quantity. However,
some competences such as syntax, writing, informal language and pronunciation remained unaffected.

Llinares (2017) contended that the implementation of CLIL in different subjects and different tasks can help
students to learn content and second language learning in different ways. Llinares and Dalton-Puffer (2015)
suggested that a teacher focus on meaningful and collaborative interaction in CLIL classroom enhanced students’
higher-order thinking skills. Pladevall-Ballester (2017) identified four ways to enhance CLIL learning: making
learners more familiar with the foreign language, providing increased exposure which needs to be accompanied
by scaffolding output opportunities, enhancing their foreign language motivation, and reinforcing their cognitive
engagement.

1.3 Students’ Perceptions of CLIL

Several researchers have investigated student perceptions of their CLIL learning to understand more about
student learning. Studies focusing on positive outcomes such as motivation, active attitudes towards language
learning, satisfaction and increased confidence have presented positive results for CLIL. CLIL learners tended to
be more motivated to learn the foreign language than their non-CLIL counterparts and had more positive
attitudes towards language learning (Doiz, Lasagabaster and Sierra 2014; Pérez-Cafiado 2012). They also
developed better communication skills and linguistic confidence when they succeeded in mastering the content
subjects in the foreign language (Dale and Tanner 2012).

Hunt (2011) examined learners’ perceptions of their CLIL learning experience, their enjoyment, evaluation of
their activities, and their motivation. The study also reported that the majority of learners enjoyed the lessons and
activities in CLIL settings, clearly understood the learning objectives, and were confident about their progress in
their learning. Li and Ruan (2015) indicated that learners’ beliefs underwent significant changes after CLIL
practices, including changes in assessment, teachers’ roles, the relationship between subjects and the target
language, and the learners’ involvement in extracurricular activities.

In Taiwan, a number of studies (Chang, 2010; Hsieh & Kang, 2007; Wu, 2006) have reported that students
enrolled in CLIL courses showed a more positive learning attitude and perceived an increase in their English
proficiency, particularly in their listening skills. Nevertheless, these studies noted that students’ lower English
proficiency can hinder the comprehension of content courses and puts pressure on them when expressing
themselves freely in CLIL classes. Yeh (2008) found no significant differences in reading comprehension ability
or learning attitudes towards English among CLIL and non-CLIL groups in an elementary school. The non-CLIL
group performed significantly better than the CLIL group in listening, vocabulary, and sentence recognition.

Based on the foregoing discussion, little research has been done on the CLIL areas related to students’
perceptions affected by CLIL, and learners’ actual progression in both content and language achievement. The
selected elementary school in this study featured dancing doll orchids as a symbol of the school. The curriculum
in many classes was designed based on the dancing doll orchids in this school. If students in the selected school
can learn about plants in science learning in CLIL settings, they may come to understand more about
globalization and localization. This can lead to “glocalization”, defined by Kraidy (2001) as “the ability of a
culture, when it encounters other strong cultures, to absorb influences that naturally fit into and can enrich
culture, to resist to those things that are truly alien”. By using a foreign language, students can learn to see local
culture through global eyes. Therefore, the purpose of this study was to explore the effects of students’ science
learning using CLIL at one elementary school in Taiwan. This study thus investigated the perception of CLIL
students’ science learning and their progress in both content and language achievement, in order to identify the
effects of CLIL.

2. Method

Perez-Canado (2012) indicated that the research design and methodology on CLIL should employ mixed
methods, adopt triangulation, and employ multivariate procedures. The combination of quantitative and
qualitative methods provides the researcher with different perspectives that nurture the analysis and make it more
valid. Thus, this study adopted used both quantitative and qualitative methods to interpret and analyze the results
of the study.
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2.1 Research Context and Participants

This research involved 30 students between 10-12 years old from an elementary school located in Taichung,
Taiwan. The students had only a basic level of English. This elementary school did not have CLIL program
implemented in any courses. Students took one science course once a week, 3 hours per class in this study. The
program lasted for one semester. The class was taught by a South African teacher who has been teaching science
at a bilingual elementary school in Taiwan for over 5 years. This science teacher needed to discuss the class
objectives and curriculum design with the local teacher who teaches science at the elementary school.
Additionally, to reduce student stress from English learning with a native speaker of English, 6 Taiwanese
college students who were majoring in English assisted the students in the classroom. When the elementary
school students had difficulty understanding, the college students assisted the elementary students in Chinese and
English.

2.2 Data Collection Techniques

This study employed the following data collection techniques: graphic organizers, interviews, students’
self-assessment, and students’ tests. The range of data collection tools addresses the issues of validity, “the
degree to which scientific observations actually measure or record what they purport to measure” (Pelto & Pelto,
cited by Mills, 1999, p. 84) and reliability, the precision of the data. Triangulation is “best known way of
checking for validity” (Burns, 2010, p.163). A triangulation matrix was used to ensure corroboration of findings
as different independent pieces of information point in the same direction.

2.2.1 Graphic organizers

According to Lankshear et al. (2004), graphic organizers represent specific evidence of what the participants
carry out within their context. The graphic organizes merged both the language and the content by explicitly
giving the students the key vocabulary of the text and asking them questions to challenge their thinking and
conceptual development. These graphic organizers (Figure 1) were used to help students and the teacher evaluate
their comprehension of science learning.
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Figure 1. Sample of students’ graphic organizer
2.2.2 Interviews

Semi-structured interviews were conducted to gather student perceptions of the project, concepts, and scientific
knowledge they learned, and their recommendations. The semi-structured interview provided a bigger picture of
self-regulation and helped clarify the complex connections of events and processes in addressing a
context-specific issue (Rose, 2012, Woodrow, 2005). The interview protocol was designed based on the
questionnaire results, to give students the opportunity to elaborate on their questionnaire answers. The
interviewees consisted of 22 elementary students and one South African teacher. Each interview lasted one hour.
The entire interview was tape-recorded. Chinese was used to interview the students, but the data was then
translated into English by the researcher.
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2.2.3 Students’ self-assessment

Maggie (2012) argued that using self-assessment helped to make learners more independent via monitoring their
own progress. This study adapted the self-assessment questionnaire of Maggie (2012) to understand students’
learning achievements in the CLIL program. The self-assessment questionnaire, consisting of 10 four-Likert
scale items, aimed to elicit CLIL learners’ perceptions of their language and content achievements and the
relationship between the two after studying in the CLIL program. The self-assessment questionnaire used in this
study consisted of two aspects: language (Table 1) and content (Table 2). Descriptive analysis was used to
examine whether participants’ perceptions exhibited significant differences.

Table 1.

The self-assessment questionnaire (language)

when I speak in a foreign
language I consider important

Very agree

Did not
agree

Agree Was not sure

a. the correct pronunciation of
words

b. the ability to improvise
c. knowledge of vocabulary
d. knowledge of the contents

e. the use of facial expressions,
gestures and body movements

f. grammatical correctness
g. clarity of exposition
h. the ability to reformulate

1. check that the others
understand me when I speak

J- others:

Table 2.

The self-assessment questionnaire (content)

When I learn dancing doll orchid, 1 Very
can... agree

Did not
agree

Agree Was not sure

1. I can clearly say the structure of the
plant

2. I can clearly know the nutritious
source of what dancing doll orchid
needs

3. I know the varied colors of dancing
doll orchid

4.1 can clearly know the plant’s
process of growing

5.1 can simply introduce dancing doll
orchid

6. I can say the characteristics of
dancing doll orchid

7.1 can use my knowledge about
plants in the class

8. I know more about dancing doll
orchid after the CLIL class

2.2.4 Students’ tests

Students were required to take pre and post tests (Figure 2) of science knowledge. The tests were used to
measure student progress in quantitative methods. The science teacher designed the test, which was related to
plant requirements, plant parts, the life stages of plants, and plant cells. The test required approximately 30
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minutes.

Dakeng Primary

Science pre-test 18 April 2018

1) Put these Chinese & English words in the correct order: {20}
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d) paper {3R4E}

2.3 Data Analysis

Figure 2. Sample items from student test

Data collection techniques in this study included graphic organizers, interviews, students’ self-assessment, and
students’ tests. This study employed a mix methods design combining quantitative and qualitative methods.
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2.3.1 Quantitative Analysis

A statistical analysis of the data was performed with the aid of the SPSS program in its 21.0 version.
Participants’ scores on the pre- and post-tests were compared via t tests to determine whether the participants had
made any significant progress after studying in the CLIL program.

2.3.2 Qualitative Analysis

The main tools for analyzing and synthesizing qualitative data involve categorizing (Burns, 2010), which implies
sorting objects into logical groups and developing a well-structured theoretical framework that explains the
phenomena under investigation. In this study both quantitative and qualitative analysis were interwoven in order
to identify CLIL learning outcomes that can be grouped as categories, which later can be used to interpret their
progress in both content and language achievement.

3. Results

In the Results section, summarize the collected data and the analysis performed on those data relevant to the
discourse that is to follow. Report the data in sufficient detail to justify your conclusions. Mention all relevant
results, including those that run counter to expectation; be sure to include small effect sizes (or statistically
nonsignificant findings) when theory predicts large (or statistically significant) ones. Do not hide uncomfortable
results by omission. Do not include individual scores or raw data with the exception, for example, of single-case
designs or illustrative examples. In the spirit of data sharing (encouraged by APA and other professional
associations and sometimes required by funding agencies), raw data, including study characteristics and
indivldual effect sizes used in a meta -analysis, can be made available on supplemental online archives.

The major findings of the study were:

CLIL enriched student vocabulary size

CLIL fostered student science knowledge

CLIL led them to expect to learn other subjects in English

bl e

Students enjoyed the CLIL approach
5. Students had only limited knowledge about the school flower
3.1 CLIL Enriched Student Vocabulary Size

During the interviews with the 22 students they stated that CLIL teaching helped them know the words and
understand the meaning of words. Through the interviews, students were able to express vocabulary about
science education. When asked what vocabulary they learned after the class, students reported some words they
had memorized (Table 3).

Table 3. Words Students Reported

Flower Sun Sprout A petal
Water To water To grow Orange
Blue Green Violet Yellow
Purple Pink Air Soil
Sprouting seed To protect To geminate To care for
To look after To sprout Abud Plant with flower
Stem Dancing doll orchid Light Oxygen
Carbon dioxide A thorn To place

Through the pre-post tests, Table 4 showed that the mean score increased from 64.45 to 77.09. This showed that
students’ vocabulary size increased after the CLIL teaching.
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Table 5. Result of Pre-post tests

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pairl PRE 64.45 22 11.657 2.485
POST 77.09 22 14.017 2.988
Paired Samples Test
Paired Differences
Mean Std. Std. Error 95% Confidence
Deviation Mean Interval { df Sig.
Lower Upper (2-tailed)

Pair PRE - -12.636 12.927 2.756 -18.368 -6.905  -4.585 21 .000

1 POST

<0.001

Based on the graphic organizers, Figure 3 shows that the students knew how to use, identify, and spell the words
about plants. Clearly, students learned words more about science. However, although the evidence shows that the
students learned vocabulary words, the vocabulary learning can be viewed as receptive learning rather than
productive learning. How schoolchildren learn the productive learning through CLIL instruction should be
explored in future research.

WOPCEBMTGEST ™ | PartsofaPlant -
Unscramble the letters to name the different parts of a plant.

Place the plant life cycle in order from beginning to end.

Samy Plant with buds R Y <«—Tro0 | W eF
Sprouting Seed g 7| ) ‘ =

Figure 3. Sample of students’ graphic organizer

From the self-assessment questionnaire of language, forty-one percent of students agreed with the statement
“when I speak in a foreign language, I consider the correct pronunciation of words”, 14% strongly agreed, 37 %
were not sure, and 9% did not agree. Students apparently did not feel that correct pronunciation of words was
important in speaking a foreign language.

3.2 CLIL Fostered Student Science Knowledge

When asked if they learned science knowledge through the CLIL approach, 18 students in the interviews
reported that they learned how to plant, plant structure, watering, growth needs for plants, the process of growth,
and the process of planting beans in the CLIL classroom. The followings were student’ responses when asked
about their learning about science.

Student 4: Yes, the structure of plants, and categories.
Student 6: I learned the names of petals of plants.
Student 1. I learned how bean sprouts grow and the process of plant growth.

Through interviews in this study, 16 students indicated that they liked the theme of dancing doll orchids in the
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CLIL classroom when asked about the dancing doll orchids. Responses included:
Student 2: I liked it. The class was fun.

Student 4: I liked the class, because we can play games, and read English
words.

Student 6: This was an interesting teaching approach.

Student 7: I liked it because I learned some knowledge about Dancing-doll
orchids.

Student 13: I learned to see dancing doll orchids in different ways.

Student 15: I know more about dancing doll orchids now. So, I can tell
foreigners about our flower.

Student 16: Dancing doll orchids are species of flowers, and also have more
varieties.

Student 17: Dancing doll orchids are a type of orchids ....just like a person
with a skirt...but I don't know why it is yellow.

Student 20: I know more about dancing doll orchids.

41% of the students strongly agreed with the statement “I can clearly know the source of the nutrition dancing
doll orchids need” in the “content” self-assessment questionnaire, 18% agreed, 27% were not sure, and 14% did
not agree. 46% of the students Strongly agreed or agreed with the statement in the “content” questionnaire * I
know the varied colors of the dancing doll orchid”, 14% agreed, and 41% were not sure. 41% of the students
agreed with the statement “I can learn the knowledge of the contents” in the “language” questionnaire, 23%
strongly agreed, 23% were not sure, and 14% did not agree. These findings showed that students thought they
learned content knowledge through CLIL.

Figures 4 and 5 show that students learned science knowledge and vocabulary in both Chinese and English.
When students did not know how to write the answer in English, they were allowed to write their responses in
Chinese. This met the learning goal of CLIL that L1 and L2 can be used simultaneously in class based on
students’ understanding of the content.
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Figure 4. Sample of students’ response in Science tests

18 April 2018
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What Do Plants Need?
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Figure 5. Sample of students’ response in science tests
3.3 CLIL Led Them to Expect to Learn other Subjects in English

Although this study focused on learning science in English, 13 students reported that they would like to learn
other subjects in English. Student responses include:

Student 12: I would like to learn math in English, because I think math is fun.
Student 5: ....they can learn more knowledge in English
Student 9: English class is fun so learning something in English would be fun.

Student 10: I would like to learn something about communication, because
English communication is helpful in more topics than just learning plants.

Student 1: learning other subjects in English would be more fun

The response from students in this study met the core reason for the wide use of CLIL since the 1990s (Marsh,
2002). Marsh (2002) indicated that CLIL aimed to put both language and non-language content on a type of
continuum without focusing on a preference for one or the other. CLIL in Europe prepares students to become
internationalized, global and multilingual people for living in a society. The purpose also emphasized respect for
other nationalities by learning other languages and culture.

3.4 Students Enjoyed the CLIL Approach

Through interviews, 16 students reported that they enjoyed learning science in English in this study. When
asking students’ perceptions about learning science in English, their responses showed as follows:

Student 1: I thought this was fun, because science is fun.
Student 2: It is fun. And we can know more about plants.
Student 3: We can learn the usage of science in English.

Student 21: It is rare to learn science in English and Chinese, so progress would
be made if they learn the contents in English.

Student 20: The CLIL approach was interesting.
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3.5 Students had OnlyLimited Knowledge about the School Flower

Dancing doll orchids are the theme and focus of the curriculum design at the selected elementary school. Many
teaching activities are connected with dancing doll orchids. When asking students about their perceptions of
dancing doll orchids in school, 8 students in the interviews said dancing doll orchids are featured at the school.

Dancing doll orchids are the theme and focus of the curriculum design at the selected elementary school. Many
teaching activities are connected with dancing doll orchids. When asking students about their perceptions of
dancing doll orchids in school, 8 students in the interviews said dancing doll orchids are featured at the school.

The evidence from the interviews showed that students in this school appeared to have no clear perception of the
dancing doll orchids as their school feature. Although students have ambiguous ideas about the school flower,
“glocalization” still can be the goal of the school using dancing doll orchids as the school flower.

4. Discussion

This study explores the effects of students’ science learning in CLIL and student perceptions of science learning
through English in Taiwan. The results of this study showed that the CLIL approach can enrich students’
vocabulary size, and foster students’ science knowledge. Students reported that they looked forward to learning
other subjects in English through the CLIL approach, and enjoyed the integrated learning between language and
content. Although dancing doll orchids were their school flower, students showed that they had limited
knowledge about the plant. The positive learning outcomes for vocabulary size in this study were consistent with
the findings of other researchers that vocabulary acquisition is significant in CLIL learning (Feixas, Codo, Couso,
Espinet, Masats, 2009; Marques, 2007; Catalan & de Zaribe, 2009).

According to the evidence of this study, students perceived the CLIL approach as an interesting and acceptable
learning approach. This finding corresponded to the argument of Coyle (2007) that cognitive engagement of the
learners’ developmental level ended up effective learning because teaching content through language increases
the cognitive challenge and promotes higher order thinking skills. Students in this study said that the CLIL
teaching was fun and interesting, and the teacher’s instruction focused on games which were fun for their
language learning and science learning. Given the fact that students enjoyed the CLIL approach in this study, this
study shows that students had shown a preference for activities in CLIL which required higher interaction and
involvement for their learning. The games rather than textbooks would be an obvious preference for maintaining
student interest. In addition, this implies that the teacher and students did not expect focusing on grammatical
fine-tuning in the classroom.

The result of the study also showed that students expected to learn other subjects in English. This is consistent
with Huttner, Dalton-Puffer, and Smit (2013) that students’ beliefs about the language learning can affect how
learners make sense of their experiences, organize their learning, and shape their motivation. Furthermore, given
that students looked forward to learning other subjects in English, it appears that students enjoyed the CLIL
approach. Student cognitive gains in this study show the positive effect associated with the implementation of
CLIL (Lorenzo et al., 2010).

The findings of this study demonstrate that students gained knowledge about science education, and words about
science. Students mentioned that if they learned more science knowledge, and improved their English
proficiency through CLIL, they can introduce their culture to foreigners, and make friends with foreigners. This
indicates that elementary students in this study expected to broaden their global perspectives. This is consistent
with Coyle (2013) who argued that students’ self-perceptions of their learning outcomes, students’ perceived
value of their learning progress, and the force students desire to learn were the key elements for successful
learning. Students report that they improved their language learning imply that student self-confidence increased
in the CLIL classroom. The results of this study are similar to those of Dalton-Puffer (2009), who found that
student perception of CLIL benefits included increased self-confidence and decreased fear of speaking a foreign
language.

In sum, the participants and the science teacher at the selected school showed acceptance of CLIL in this study.
Though the effects of CLIL in this study did not present comprehensive learning results regarding both language
and content, students reported significant and positive effects on their learning in CLIL. This study also explored
student perceptions of their science learning through English, and showed their expectations for CLIL learning in
the future.

5. Conclusion
The purpose of this study was to explore the effects of students’ science learning using CLIL at one elementary

school in Taiwan. Specifically, this study intended to investigate the perceptions of students towards science
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learning and their progress in both content and language using the CLIL approach. The major findings of the
study include that CLIL enriched student vocabulary size, fostered student science knowledge, and increased
their interest in learning other subjects in English. They appeared to enjoy the CLIL approach, yet exhibited
limited knowledge about the school flower.

Several limitations of this study should be noted. First, interviews with teachers should be performed to obtain
another perspective on students’ CLIL learning. Second, more CLIL training should be offered to college
students as teaching assistants in CLIL classrooms. The college students in this study were afraid to use Chinese
to help the elementary students when they had difficulties understanding what the science teacher said. These
college students could not have a concrete ideas about the proportion of English to Chinese in the CLIL
classroom. If college students as teaching assistants clearly understand the differences between Hard CLIL and
Soft CLIL (Bently, 2010), they can aid collaboration with the content teacher who is a native-speaker of English.
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