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ABSTRACT

Many educational researchers and teachers have agreed that language can be fostered
in the context of science teaching. However, the effect of language fostering has
depended heavily on teacher's perception. Recognizing the role of teaching (including
Physics teaching) in language training will help teachers become conscious while
designing teaching activities, contributing to promoting cognitive activities of students.
Therefore, the purpose of the study was to identify teachers’ perceptions to foster
language in the context of physics teaching in Northern Vietnam, where many ethnic
minority students study for whom Vietnamese is like the second language. A survey
was used to collect the data from 64 physics teachers who taught in high schools. The
differences in teaching experience and education background of physics teachers toward

languages fostering were examined by the independent sample t-test and the one-way
ANOVA. The obtained results show that (i) most teachers held a positive view about
the importance of language of physics in teaching (ii) There were no statistically
significant differences in the importance of language in teaching physics based on the
education background of teachers; (iii) The novice teachers held a more positive
perception than the experienced ones about the importance and signs of language in the
student’s physics learning process. These results would prove to be a valuable source of
information for designing physics teaching activities for language fostering in
mountainous areas of Vietnam.

Contribution/Originality: This study contributes to the domain of teachers' perception to foster language in
the context of physics teaching in mountainous areas of Vietnam. These findings are a useful contribution for
researchers who are interested in language acquisition in different contexts and for educational leaders who are

looking for reforms in general education.

1. INTRODUCTION

Henderson and Wellington (1998) assert that “In all parts of the curriculum, the quality of classroom language
is bound up with the quality of learning” (p. 36). An idea that was not novel is that language has been an important
role in learning any school subject. Language and reading literacy were fostered in the literature learning process
and fostered in the context of science teaching (e.g. (Henderson & Wellington, 1998; Jimenez-Silva & Gémez, 2011;
Wellington & Osborne, 2001)). PISA is an international assessment platform to measure young students'
knowledge and skills in 8 domains: reading, mathematics, and science literacy; out of which reading is one of the
major domains evaluated by PISA since 2000. Questions are asked by students about the use of language to decode

and interpret pieces of information from various sources and encompass the range of situations in which people
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read, and different ways written texts are presented (OECD, 2016). The results of PISA show that fostering of
language in teaching science subjects is more meaningful and needs more attention.

Science education has proved to be a pathway to teaching language literacy where authors show the integrating
of science instruction with literacy instruction (and vice versa) and highlight its successes as well as challenges
(Tolbert, 2011). To foster language for learners, previous literature in western countries abounds in integrated
content and language focused on additive bilingualism, i.e., second language learning added on to the mother
tongue. Vietnam is a developing country, where bilingual classes are not common. There are, however, many
ethnic minority students with their own communication and language characteristics, coming from economically
weak and socially challenged regions (Trang et al., 2020).

The Vietnamese language of the ethnic minority students had developed from different sources and associated
with their living environment and communication. It was not uniform with all speakers of this language because of
its complexities. Researches have stated that ethnic students frequently use their mother tongue to communicate ,
so when they have to use Vietnamese to study, they often commit errors of pronunciation, style, and context (e.g.
(Gioi, 2011; Ha, 2012). In the context of Vietnam, language fostering is usually more supported by literature and
foreign language learning (Gioi, 2011; Ha, 2012). A research gap however still existed in the field of language
fostering for the learning of science subjects. To fill this gap, it is essential to find out the perspective of physics
teachers who are directly involved in the teaching of physics to ethnic students. This was assisted by the
overarching question guiding this study: What is the perception of teachers in the highlands about language

fostering in the context of physics teaching?

2. RESEARCH METHODS

This research study used a multi-step development process to find out teachers’ perceptions of language
fostering in the context of Physics teaching. Specifically, the following steps were taken in this study:

(1) First, a literature review carried out to consider (1) the role of teachers in fostering students' language
(scientific language), (2) teachers' perceptions and related factors of language enrichment.

(i) Second, conclusions drawn from the literature review served as the basis for constructing a questionnaire to
explore teachers’ perceptions of language fostering in the context of physics teaching. The respondents were going
to be physics teachers who had regularly worked with students with language difficulties in Vietnam. Experts were
consulted to assess the validity and reliability of the questionnaire.

(iii) Finally, documentation research was also carried out to collect data from June 2020 to March 2021 of
physics teachers who taught in high schools in Vietnam. The vertical-sectional survey of respondents was carried

out with three components, ImportSL, SignSL, and FosterSL.

3. THEORETICAL FRAMEWORK AND PREVIOUS STUDIES
3.1. Physics Teachers’ Perceptions of Language Fostering
8.1.1. Teachers’ Beliefs about Integrating Content and Language in Physics Learning

Moje (2008) found that teachers held cultural beliefs about appropriate practices of their respective disciplines;
however, many of these teachers who taught sciences, social studies, and mathematics had low initial beliefs about
integrating content and literacy in their subjects. They rejected the idea that they were the best people to teach the
conventions of literacy in their disciplines. Cammarata and Tedick (2012) argued about Canadian immersion
teachers who “revisited and reshaped their teaching identity - to envision themselves not only as content teachers
but language teachers as well” (p. 257). The study showed that content teachers did not usually focus on the quality
of learners’ disciplinary literacy and discourse in traditional classrooms. On the other hand, a few teachers proved
that subject-specific literacies were irrelevant in language classrooms (Meyer, Coyle, Halbach, Schuck, & Ting,

2015). Challenging questions about academic language competence have also been raised in few studies. in a
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research study of 140 Colombian teachers, data was revealed that all participants agreed that content and language
integrated learning approach can benefit students, and help them develop both language skills and subject
knowledge (meaningful communication) (McDougald, 2015). In Finland, Skinnari and Nikula (2017) scrutinized
seven teachers of different subjects who were reasonably well aware of the subject-specific language of their field
and the value of multi-literacy practices, but there was no impact of the diversity of students’ languages on

pedagogical practices.

3.1.2. Physics Teachers’ Viewpoints of Language in Student’s Learning Physics Process

The role of language in learning and teaching of science has been a shared form of knowledge, and scientific
understanding inseparable from the written and spoken word (Evagorou and Osborne (2010)). Language functions
play a central role in science as a key cognitive tool for developing higher-order thinking and problem-solving
abilities which, in turn, supports academic literacy in all subject areas. However, learning a new language and the
acquiring the vocabulary of science do pose problems and difficulties for learners (e.g. (Brookes, 2006; Henderson &
Wellington, 1998; Sutton, 1996). The integrated content of language in learning classrooms is based on
vocabularies and the subject-specific knowledge. There are words that relate to simply a name of a real object or
entity: e.g., a clock, but concepts like acceleration does not refer to an object or an entity. These concepts are
derived from velocity and experience (e.g. when a ball rolls down, its velocity is changed and acceleration is defined
as the rate of change of velocity). Language learning in these contexts should best be approached as the attainment
of academic and subject-specific vocabularies, genres, and ways of constructing knowledge (Nikula, 2012). In
subject-specific semantic networks of, teachers usually construct and create linguistic bridges between everyday
scientific vocabularies (e.g. (Escobar & Evnitskaya, 2014; Tolbert, 2011)). Gibbons (2002) rightly stated, “Explicit
teaching is related to real-life use, so that language understanding is developed in the context of actual language
use” (p. 109). In the context of teaching physics, Nikula (2015) explored that physics teachers introduced the theory
and concepts related to the day’s topic only during a post-task phase. Sometimes, in the practical process, the
physics teacher requests students to clarify the meaning of concepts that resulted in collaboratively produced
negotiations of subject-specific language. Mathematics is a tool in the learning process of physics, but the use and
meaning of formal syntax differs dramatically between the two disciplines. During the learning process, students
used math in doing physics, but they also used physics in doing math (Redish & Kuo, 2015). The differences in
semantic meaning may be masked by the apparent similarity in the formal syntax, thus connecting and using
mathematical ‘words’ and symbols in physics, which often cause students difficulties in learning physics (e.g.
(Brookes, 2006; Wellington & Osborne, 2001)). Thinking about teaching mathematic for physics, Redish and Kuo
(2015) suggested four steps (Figure 1) comprising processing, interpreting, evaluating and modeling. These steps
help teachers focus on teaching physics more than just mathematical processing because their students can often

tend to solve mathematical expressions without seeing their physical meaning.

Processin
Mathematical ] 5 =( Mathematical
Representation Representation
A
Modeling Interpreting
y
Physical System ] ( Physical System

J‘ Evaluating L

Figure-1. A model of mathematical modeling (Redish & Kuo, 2015)
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3.1.8. Physics Teachers” Measures Use to Foster Language in the Teaching Process

To support students in successfully learning a language for scientific understanding, teachers need to choose
such a language for their instructions that can optimally help them achieve their pedagogical objectives.(Nikula,
2012). A language system used in both disciplines of physics and language is demonstrated in a classroom
environment through communication activities. In that environment, teachers and students communicate their
ideas through different forms. Such demonstrations are not only confined to written texts, but also include non-
verbal materials like visual/audio, graphic or symbolic representations, and actions (see (Meyer et al., 2015; Swain,
2000)).

(Swain, 2000) argued that unlike what happens when a learner is reading in a discussion, students have to speak
in a way that makes it possible for others to understand their ideas. This would encourage them to process their
language more deeply and sharply. Therefore, science talk is a tool that teachers can use in the teaching process to
foster science language for students (e.g. (Exploratorium, 2015a, 2015b)). During a conversation, students can share
their observations, interpret evidence, and explain their findings. They can support one another in making
connections, refining ideas, and developing new perspectives. Students then can achieve an understanding of science
individually. Such a student-to-student and student-to-teacher interactions also lead to the development of
language. Gibbons (2002) observed: “Classroom conversations must create the conditions that will foster language
development” (p. 24).

While preparing the integrating content and language lessons, teachers believe that learning is more efficient
when they adapt their teaching materials to students’ specific needs and also design new strategies of modifying
materials. However, teachers do not always seem to be aware of some degree of adaptation of the authentic
materials that they change. Bovellan (2014) observes that making use of adaptation strategies appear to be intuitive
rather than based on prior investigation of results.

In physics teaching and planning a learner’s experience, language acts as an interpretive system, used for
generating new understanding. Language is also used as a labeling system for transmitting established information
and convey meaning in different ways. Despite its limitations, the onus on a good teacher is to employ these
different meaning appropriately, i.e. in the right place at the right time to enable learning science subjects more
effectively (Wellington & Osborne, 2001). In another study, Jimenez-Silva and Gémez (2011) used four steps in the
mode continuum of Gibbons (2002) to advance students from speaking to writing in science classes with
experiments focusing on gravity e.g., the Chaotic Pendulum experiment was used specifically in this study.
Generally, teachers need to provide a framework to address different needs of students by using a hands-on,
project-based approach to science learning. This provides students with opportunities to listen, speak, read, and

write; and to work cooperatively to develop both social and academic language skills.

3.2. Factors Related to Physics Teachers™ Perceptions of Language Fostering
3.2.1. Teaching Experience

Shannag, Tairab, Dodeen, and Abdel-Fattah (2018) found that teaching experience affected significantly to
practices of science teachers in Saudi Arabia and Singapore. Although, novice physics teachers are viewed
commonly to be optimistic towards improving teaching approaches more than experienced physics teachers
(Mohamad, Nasri, & Abd Talib, 2020). Nevertheless, even experienced teachers, with teaching experience of 5 years
or more, tend to integrate content and language in their teaching. This suggests a multifaceted struggle involving
issues related to teacher’s identity, stakeholders’ expectations, and relationship between language and content
(Cammarata & Tedick, 2012). For Vietnamese teachers, Thao (2018) indicated that experienced teachers are
different from new teachers, who have graduated “within the past ten years [and] may know more since they had
been introduced to the concept when they were student teachers” (Thao, 2018). Further, Khuyen, Van Bien, Lin,

Lin, and Chang (2020) categorized 186 Vietnamese teachers (most of them were science teachers) on the basis of
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teaching experience and found statistical differences between groups. Hence, for this research, teaching experience
was chosen as a variable to explore the differences in physics teachers’ perceptions towards language in the context

of their teaching

3.2.2. Education Background

The scientific training gained by teachers at the university builds their educational background (Martin-Diaz,
2006). Teachers who have an advanced degree in science or education with better teaching behaviors affect
significantly and influence positively the students’ science achievement (Zhang, 2008). The extensive knowledge, as
well as the understanding of physics education ideas, are often found in physics teachers with master’s or doctoral
degrees (Mohamad et al., 2020). Khuyen et al. (2020) also found teachers with high-level education given a more
reasonable recognition in Vietnam. Therefore, educational background was also considered as a variable of the

current study.

4. REASEARCH CONTEXT

In Vietnam, the General Education Curriculum 2018 requires students’ language literacy should be
demonstrated through activities like listening, speaking, reading, and writing and must be implemented in all
subjects, suitable to their characteristics and educational activities (Vietnam Ministry of Education and Training,
2018) (p.14). Currently, the integration of the content and language in learning is usually carried out by subject
teachers rather than language teachers. Science books use a language that contains ample grammatical metaphors
and technical and scientific terms (concepts) to develop texts. The use of language in science text books is "a kind of
objective but user-unfriendly language which creates a feeling of alienation among school pupils" (Hoang, 2018).

In the context of physics teaching, though there are a few research studies on the language of physics in the
Vietnamese context, none of them have examined the role of language in fostering skills. These studies have
emphasized to provide training to students in the language of physics as part of measures to help foster and develop
their competencies such as problem-solving or doing experiments. (Thang, 2008). In 2018, a study recommended
the application of the LAMAP teaching process (Tra, 2013) to enhance students’ problem-solving competences via
cognitive activities of thermo-logical knowledge - Grade 8. One of the conclusions stated: “90% of the teachers
commented that through the activities, students have acquired knowledge and developed written and spoken
language;” however, the study did not analyze the opportunities and results of language fostering for

students(Thuy, 2018). The current study is an attempt to fill this research gap.

5. INVESTIGATIVE REASEARCH
5.1. General Background

Based on the literature review and in the Vietnam context, a research model was chosen for the current study
with five variables: (i) Teachers’ beliefs; (ii) Physics teachers’ viewpoints; (iii) Physics teachers’ measures; (iv)
Teaching experience; and (v) Educational background. To ensure the validity of the model, it was reviewed by a
panel of experts. We selected ten experts who were active lecturers in universities of education. The experts
disagreed with a few points, in terms of content and expression, and offered advice on some modifications. Based on
the feedback from the experts, a few modifications were made e.g., out of 5 variables, only the first 3 variables were
made dependent variables: teachers’ beliefs (ImportSL), physics teachers’ viewpoints (SignSL), and physics teachers’
measures (FosterSL). Teaching experience and educational background were independent variables.

The data obtained facilitated analyzing the potential influence of educational background and teaching
experience on teachers' perception of language fostering for students. The model was designed to explain teachers’
perceptions of language fostering in the context of Physics teaching in mountainous areas of Vietnam. In this study,

physics teachers were categorized based on their teaching experiences or education backgrounds to examine
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whether there was any difference in the subsamples’ perceptions of language fostering of physics. Figure 2 depicts
teachers’ perceptions of the language fostering in the context of physics and factors utilized to categorize the

participants.

Language fostering in the context of

physice teaching

=1

Teaching Experience
R > Teachers’ beliefs
Fhysica teachers’
Education Background N viewpolnts

Physics teachers’ measures

Figure-2. The variable data for categorizing subsamples.

5.2. Sample Selection

The sample was chosen randomly and Facebook was the platform to collect the survey data. There were 98
teachers who submitted feedback and participated voluntarily in this research. After removing teachers who were
teaching different subjects other than physics, and duplicate responses, 64 physics teachers of different educational
backgrounds and levels were identified as the sample of this study. All participants belonged to the nine
mountainous provinces in Vietnam. The number of teachers from Son La province accounted for the most, with
nearly 67.2% (Son La is one of the three poorest provinces of Vietnam). Most participants had a bachelor’s degree
(87.5%) and over half of the participants had 10 to 20 years’ physics teaching experience. The research question was
answered by participants via combining descriptive and quantitative analysis.

Table 1 illustrates the distribution of teachers by educational background and teaching experience.

Table-1. The distribution of teachers by education background and teaching experience

Variable N Percentage (%)
Education background

e Bachelor 56 87.5

e  Master and Ph.D. 8 12.5
Physics teaching experience

. < 5 years 8 12.5

® 5—-10 years 20 31.8

(] 10—20 years 34 53.1

(] > 20 years 2 3.1

5.3. Questionnaires and Procedures

The current study aimed to interpret how teachers perceived language fostering in the context of physics
teaching by measuring (1) Physics teachers” beliefs (ImportSL), (2) Physics teachers” viewpoints (SignSL), and (3)
Physics teachers’ measures (FosterSL). This study argued that physics teachers who have been intensively trained
in physics pedagogy in Vietnam and who have the experience of direct classroom teaching, can be considered

experts in the language of physics. There were three steps of this research study:
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First, teachers’ beliefs were determined on the basis of their responses to the importance of integrating content
and language teaching in physics (ImportSL) on a scale of 0 (extremely unimportant) to 10 (extremely important).

Secondly, teachers were asked to respond to a four-point scale from completely disagree to completely agree to
evaluate the viewpoints of language in the student’s learning process (SignSL), which included following 8 items.
The factor loadings through these items ranged from 0.654 to 0.914.

(1) Physical terminologies.
(2) Representations used in physics.
(3) The process of arguing, proving, or explaining physical knowledge.

Finally, participants responded to a five-point Likert scale of 5 levels using measures (from Never to Always) to
give their opinion on fostering language in physics teaching process (FosterSL), which included following 4 items.
The factor loadings were recorded between 0.549 and 0.819.

(1) Creating situations of communication activities in the learning process.

(2) Using intuitive experiences, practical physical situations associated with the daily life of mountain students.
(3) Appropriate use of instruction and practice forms.

(4) Using a combination of different support forms.

The sampling adequacy was calculated by The Kaiser—-Mayer—Olkin (KMO) and Barlett’s test of sphericity.
The KMO sampling adequacy test score was 0.557 > 0.5, which would indicate that these variables were related
(Cohen & Manion, 2011). Barlett’s test of sphericity was at the p < 0.001 level. The total variance of the two factors
was identified in 60,62%. The principal component and Varimax with the Kaiser normalization were validated with
SignSL (8 items) and FosterSL (4 items). All observed variables had factor loading coefficients in the range from
0.601 to 0.899, which was also consistent with the sample size collected from 64 teachers (Hair, Black, Babin, &
Anderson, 2019).

The two components are SignSL (item 2 to 4), and FosterSL (item 5 to 8). The Cronbach alphas of SignSL and
FosterSL were calculated respectively 0.704 and 0.695, which were considered reliable (Cohen & Manion, 2011). In
this study, the calculated alphas indicated reliability, as internal consistency. Finally, the research had the 8-item

instrument, including three components, namely ImportSL (1 item), SignSL (8 items), FosterSL (4 items).

5.4. Data Analysis

The score ratio for the importance (ImportSL) was calculated and described as physics teachers’ perceptions of
integrating content and language teaching in physics. In addition, T-test and one-way ANOVA were utilized to
explore by comparing the differences between subsamples. Specifically, the differences in teachers’ perceptions in
different groups categorized as teaching experience and education background were interpreted. Coefficients of the
Pearson Correlation between three components were also considered to explain why the survey was explored

vertically. All analyses were completed using SPSS 20.

5.5. Investigative Research Results
5.5.1. Physics Teachers’ Perceptions of Language Fostering in the Context of Teaching

Responses about the importance of integrating content and language teaching in physics were collected on a
scale from O to 10. The results obtained are shown in the graph in Figure 3. The graph shows all participants with a
rate more than 5 points, with point 8 representing the highest number with 21 teachers, accounting for 32.8% of the

sample.
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25

21
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Nnumber of teachers

1 2 3 4 5 6 7 8 9 10
Score

Figure-3. The importance of integrating content and language teaching in physics.

The mean of each domain was calculated to interpret the overall physics teachers’ perceptions of viewpoints of
language (SignSL: M = 1.91, SD = 0.06) and measures use to foster language in the teaching process (FosterSL: M
= 2.42, SD = 0.55). The following boxplots illustrates the distribution of each domain (Figure 4). For SignSL, the
third quartile (Q3) is seen almost equal to the median of the first domain. In other words, more than 75% of teachers
‘agreed’ and ‘quite agreed’ with the items about the viewpoints of language in teaching physics. The median of the
second domain (FosterSL) was 2.42. The data reveals that 50% of participants responded they used measures
‘sometimes’ or ‘usually’ to foster language in the teaching process.

To summarize, there were optimistic viewpoints of language in learning of physics teachers, and they used

measures that helped them to foster language in Vietnam.

4
v 3
=
3
g 2 e
—
N
n

SignSL FosterSL

Figure-4. Distribution of each domain in the survey instrument.

Table-2. Means, standard deviations, and the 95% confident interval (CI) of the SignSL and FosterSL.

- 95% CI
Variable M SD L UL
SignSL
(1) Physical terminologies 2.14 | 0.560 | 2.00 | 2.27
(2) Representations used in physics 1.83 | 0.579 | 1.69 | 1.97
(8) The process of arguing, proving or explaining physical knowledge 1.77 | 0.684 | 1.61 | 1.94
FosterSL

(1) Creating situations of communication activities in the learning process | 2.42 | 0.558 | 2.30 | 2.55
(2) Using intuitive experiences, practical physical situations associated
with the daily life of mountain students

(3) Appropriate use of instruction and practice forms 2.28 | 0.576 | 2.13 | 2.42
(4) Using a combination of different support forms 2.67 | 0.691 | 2.50 | 2.83

Note: CI refers to confident interval, LL refers to lower limit, UL refers to upper limit.

2.30 | 0.582 | 2.16 2.44%

There were three viewpoints of language and four measures that teachers used to foster language. Respondents
were asked to assess the consent level, and usage level in physics teaching. Table 2 shows the mean, the standard
deviation, and the 95% confidence intervals (CI) of each item in SignSL and FosterSL. On viewpoints of language in

the student’s learning process, the physical terminologies were advocated as the most consensus, while the process
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of arguing, proving, or explaining physical knowledge was agreed least. For measures used, the combination of
different support forms and creating situations of communication activities in the learning process were used most,

and the appropriate use of instruction and practice forms was used the least in the teaching process.

5.5.2. Differences in Teachers’ Perceptions of Language Fostering in the Context of Physics Teaching Based on Teaching
Experiences and Education Background

In order to explore whether there was any difference in the subsamples’ perceptions of language fostering in
the context of physics teaching, Independent Samples T-Test and one-way ANOVA were utilized . The mean (M)
and standard deviation (SD) of each group are illustrated in Table 3. Overall, teachers with experience of more than
20 years had the lowest beliefs in integrating content and language learning in physics (ImportSL, M = 7.00), but
they were most supportive with measures to foster language in physics (FosterSL, M = 2.50). Teachers having a
Master's and Ph.D. degrees had the mean scores higher than teachers having bachelor’s. In other words, teachers
who had a higher level of education had a greater perception of language fostering in the context of physics
teaching.

The results of the t-test show different variances of teachers who had Masters and Ph.D. degrees in ImportSL
and FosterSL. The one-way between-groups ANOVA was conducted to explore differences in teachers’ perception
between groups categorized by teaching experience. There were differences at the Levene’s test with sig. < 0.05
level in all 38 components (Levene’s test sig was 0.013; 0.005; 0.006). This suggests that the current research had
enough variance in the sample to account for possible mean differences. The resulting score of eta-squared showed,
for SignSL in teaching physics between groups, is seen medium while the actual differences in mean scores (N2 =
0.098). The actual differences in mean scores between groups were small in ImportSL (n? = 0.024) and FosterSL (n?
=0.018).

Most of the physics teachers in this research have agreed on the role of language integration in their subjects.
But, compared to the veteran teachers, the novice teachers (< 5 years) perceived basically the importance of
language as more valuable. The Post hoc - the Tukey HSD test was used, and the comparisons indicated that the
biggest difference was between the two groups of teachers with the least experience (< 5 years) and the group of
teachers with the highest experience (> 20 years). The post hoc comparisons are shown in Table 4.

Besides, in order to analyze the correlation between components in teacher’s perception research model, the
Pearson correlation coefficients between three components were calculated and are illustrated in Table 5.
Coefticients of the Pearson Correlation between ImportSL with SignSL and FosterSL shows sig. < 0.01. In other
words, teachers showed higher beliefs about integrating content and language learning in the context of physics

teaching. They also agreed higher levels and greater use of measures to foster language in their teaching process.
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Table-3. Teachers’ perception based on teaching experience, and education background.

Variable ImportSL SignSL FosterSL
Teaching Experience n M SD Levene nz M SD | Levene T]Z M SD Levene 112
<5 years 8 8.00 2.330 2.08 0.793 2.41 0.778
5—10 years 20 7.65 1.725 2.07 0.525 0.0 2.34 0.475

— 0.013 0.024 0.005 0.006 0.018
10 — 20 years 34 7.35 1.228 1.80 0.329 98 2.46 0.315
> 20 years 2 7.00 1.414 1.50 0.240 2.50 0.000
Education background M SD Levene t M SD Levene t M SD Levene t
Bachelor 56 7.50 1.452 1.89 | 0.464 0.2 | 242 | 0.390

0.032 0.880 0.361 — 0.011 0.855

Master and PhD 8 7.63 2.200 2.08 | 0.611 84 | 2.88 | 0.720
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Table-4. Post hoc comparison in teachers’ perception of integrating content and language teaching in physics

Demographic Category ImportSL SignSL FosterSL
Mean Mean Mean
)] J) Difference | SE Difference | SE Difference | SE
(I-J) (I-J) (I-J)
Teaching Experience
< 5 years 5 — 10 years 0.350 0.653 0.017 0.197 0.069 0.185
< 5 years 10 — 20 years 0.647 0.614 0.278 0.185 -0.057 0.174
< 5 years > 20 years 1.000 1.235 0.583 0.372 - 0.09% 0.350
5 — 10 years 10 — 20 years 0.297 0.440 0.262 0.133 -0.126 0.185
5 — 10 years > 20 years 0.650 1.158 0.566 0.349 -0.163 0.125
10 — 20 years > 20 years 0.853 1.136 0.304% 0.342 -0.037 0.323
Note: SE refers to Standard Error.
Table-5. The Pearson Correlation coefficients between three components.
Import SL Sign SL Foster SL
[ P.earson Correlation (p) 0.552%%* 0.352%*
Sig. 0.000 0.004
SignSL Is).earson Correlation (p) 0.552%* 0.134
1g. 0.000 0.291
FosterSL P.earson Correlation (p) 0.352%* 0.134
Slg. 0.004% 0.291
Note: **. Correlation is significant at the 0.01 level (2-tailed).

6. DISCUSSION

The physics teachers in Vietnam perceive the importance of language in their subject and also require
integrating the content and language in the teaching process. Most of physics teachers who participated in this
study agreed that the language in physics is not limited to just physical terminologies, but it also includes processes
of physical representations and reasoning process to prove/explain physical knowledge. Vocabularies are the
important component of teaching, but the objective to teaching a subject cannot be limited to teaching word
meanings (Regalla, 2012). The important thing is to encourage students to think and act like scientists or rather
deeply understand the subject's practices. (Tolbert, 2011). This is more meaningful in the context of radical and
comprehensive reform of Vietnam general education, which insists upon moving from knowledge acquisition to the
quality and competency development of students (Vietnam Ministry of Education and Training, 2018).

Learning content knowledge and language are situated in relevant contexts of the renewed teaching process.
Further, teachers need to broaden their perception of the notion of subject-specific language, to complete the
learning process in a much more multimodal fashion (Kddntd, 2021). In terms of pedagogic measures, using a
combination of different support forms and creating situations of communication activities in the learning process
are used more than other measures. The findings showed that a physics teacher in Vietnam has used learner-
centered approaches or “Learners are at the center of the educational process”. This is consistent with the trend of
“Fundamental and comprehensive innovation in education” in Vietnam. In addition, to give appropriate instruction,
teachers should attend to the characteristics of ethnic minority students’ communication skills and provide them
appropriate instructions. There are many students in Vietnam who belong to ethnic minorities. e.g. Muong. These
ethnic students use their sensory skills to communicate among which listening to objects is their weakest ability
(Ha, 2012). In fact, the cultural diversity in ethnic minority students affected their choice of a suitable type of
learning (Trang et al., 2020).

In our finding, novice teachers were seen more optimistic about the role of language in physics. The
integrating content and language learning in physics were evaluated and it was found that physics teachers used
more often in their teaching process. Similarly, teachers who had higher educational background performed better
and pedagogic innovations were found more in teachers who held a postgraduate degree. The General Education

Curriculum (2018) postulates, “science education has become one of the most innovative fields. Science teachers
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study and become familiar with teaching science in an integrated way that demands that science teachers be

equipped with new knowledge and teaching methods” (Hien, Bich, Huong, Hue, & Nguyet, 2020).

7. CONCLUSION AND IMPLICATIONS

This research interpreted physics teachers’ perceptions of language fostering in the context of physics teaching
in Vietnam. Most Vietnamese participants held positive views on integrating content and language in teaching their
subject. This reflects part of the teachers' consensus to meet the needs of educational reforms in Vietnam. In this
process, additional fostering for physics teachers in both academic and training qualifications is essential.

There are some key findings in this research, firstly novice physics teachers held more positive views of
language fostering in the context of physics teaching since they had the access to more knowledge and skills
resources when they were student teachers. Secondly, there were differences in teachers’ perceptions between
subsamples categorized by especially teaching experience. These results could prove a valuable information for
designing teaching processes of language fostering in physics teaching for students in Vietnam. Further studies
need to be carried out on topics like how physics teachers evaluate the language of students in the context of

physics learning.
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