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Abstract—Multicultural  instruction  poses  numerous
challenges to educators and students alike. While these
challenges have been traditionally recognized in the field of
social sciences, they have been neglected by the natural
sciences. We developed a pilot study aimed at highlighting the
importance of cultural differences in science and engineering
education. Our study presents engineering students’
perceptions of these differences and how they affect the
teaching and learning process.
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. INTRODUCTION

HE world we live in is globalized, internationalized,

multicultural. These are words that have become so
common, that we may forget about their deep and complex
implications. Multicultural environments are omnipresent,
and, in the field of education, they present challenges that
educators and students alike must deal with.

One of the pioneers of multicultural education, James
Banks, defined multiculturalism in 1989 as: “a philosophical
position and movement that deems that the gender, ethnic,
racial, and cultural diversity of a pluralistic society should
be reflected in all of the institutionalized structures of
educational institutions, including the staff, the norms, the
values, the curriculum, and the student body” [1]. Society
has changed and evolved since then and numerous new
ideas, challenges and solution have emerged. As Xie et al.
stated in [2], “while globalization has resulted in shorter
distances between individuals, cross-cultural problems arise
in many aspects, especially communication conflicts caused
by cultural diversity”. According to Parrish and Linder-
VanBerschot, “the growing multicultural nature of education
and training environments makes it critical that instructors
and instructional designers [...] develop skills to deliver
culturally sensitive and culturally adaptive instruction” [3].

Various studies have highlighted the issues arising from
mismatches between the educators’ teaching style and the
students’ learning styles [4]. Culturally responsive teaching
has gained more and more attention in the past years. It was
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defined as “a pedagogy that recognizes the importance of
including students' cultural references in all aspects of
learning” [5]. Culturally responsive education implies
changes to the teaching process that include “varying
teaching styles, employing flexible grouping, and
collaborating with students, in order to create a more
cooperative learning climate” [6].

Traditionally, cultural differences were recognized in
social sciences education, whereas natural sciences tend to
be considered less culturally dependent. However, as stated
in [7], recent research work suggests that also in science and
math, culturally responsive teaching could be implemented
[8]. We developed a pilot study aimed at highlighting the
importance of cultural differences in science and engineering
education.

The remainder of our paper is organized as follows:
section Il describes the research setting and the method used,
while section Il presents the results and discusses their
implications. Section IV concludes our paper and points out
directions for future research.

Il. RESEARCH SETTING AND METHOD

The study presented in this paper is based on two sets of
data. The first set of data was collected during a visit to the
Faculty of Engineering in Foreign Languages (FILS) at the
Politehnica University of Bucharest in Romania, in
November 2018 (henceforth called “FILS data™). The author
attended and peer taught, together with the local teacher, a
practical course devoted to the topic of “Teaching strategies
in multicultural environments”. The participants were
international and local students enrolled in the Information
Technology course of FILS (taught in English), coming from
16 different countries. At first, the students filled in a
questionnaire online; a number of 157 responses were
collected. This was followed by participation in two focus
groups encouraging class reflection on the same topic. The
goals of the course were identifying cultural aspects of
education, in relation to teaching style and course structure,
as well as finding “the best way” to teach (international)
students in multicultural settings [9].

The second set of data (henceforth called “UT data”) was
collected through a questionnaire administered at the end of
the “Information Literacy (practice)” course taught during
winter 2018 at the University of Tsukuba in Japan. This is a
mandatory course for all freshmen, regardless of their field
of study, where computer literacy related issues are taught.
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The participants were 23 freshmen studying in English in the
departments of social and international studies, and life and
environmental sciences. They belong to a program aimed at
international students, where a bachelor’s degree can be
obtained through English only courses, and they come from
10 different countries.

It is worth noting that both sets of participants consist of
students accustomed to studying in a multicultural
environment; by definition, the programs they belong to are
aimed at international students. Furthermore, the language of
instruction is English for all the participants; in most cases,
English is not the students’ native language.

I1l. RESULTS AND DISCUSSION

A. Multicultural classrooms in general

The first section of the questionnaires asked the
participants to express their opinions on advantages and
disadvantages of being in an international/multicultural
classroom (multiple answers were possible).

Regarding the advantages, “learning about new cultures /
broadening one’s horizon” was the option chosen by most
participants (31.81%), followed by “becoming culturally
flexible/aware” (28,19%) and “making new friends”
(26.02%). “Questioning one’s own cultural values” was
selected by 10.6% of all participants, whereas only 2.41%
participants found no advantage at all. One other advantage
mentioned by two of the participants was the opportunity to
practice and learn other languages. The combined results
from the two sets of data are displayed in Fig. 1.
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Fig. 1. Advantages of being in an international/multicultural classroom

When it comes to disadvantages, the answer chosen by
most students in both groups was “no disadvantage at all”
(38.73% in total). However, participants in a large
proportion of both groups found the extra effort needed for
social interactions to be significant (34.89% in total). This
result underlines the social implications of interacting with
others in a multicultural group. The detailed results are
displayed in Fig. 2.

The participants offered other answers, as well, e.g.
"possibility of being offensive or ignorant to the othe[r]
cultures”, "as a foreigner, it's kind of hard interacting with
the other people, since their views, style of life, values and
so on are more or less different”. This shows that the
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students are clearly aware of the differences in culture and
they are concerned about the possibility of offending their
colleagues.
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Fig. 2. Disadvantages of being in an international/multicultural classroom

As expected in a group where most people study in a
language which is not their first language, this issue was also
brought into attention, in the form of “language barrier
issues and misunderstandings”. Moreover, one participant
pointed out that “the group might be divided into smaller
subgroups with little socialising between them if students
from one culture are less likely to want to integrate into the
class”. As can be observed, various cultural-related issues
are brought wup as being significant in an
international/multicultural educational environment.

B. Teaching and learning

The participants in both groups were asked if they believe
that differences exist between the way students approach
learning and teaching methods, depending on the culture
they belong to. Two thirds of the respondents (75.42%)
chose either “yes, clearly” or “yes, | think so”. Only 2.79%
chose “not at all”, whereas 21.79% chose “no, | don’t think
s0” — as shown in the chart in Fig. 3.

"In your opinion, are there differences between the way
students approach learning and teaching methods, depending
on the culture they belong to?"

2.79%

= Yes, clearly
Yes, I think so
= No. I don’t think so

= Not at all

43.58%

Fig. 3. Perception of differences in teaching/learning

The following related question asked participants whether
they believe that the instructors should adapt or change their
teaching style depending on the cultural background of the
students enrolled in the class. The results are summarized in
Fig. 4.
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"The teacher should adapt/change the teaching style in each classroom
depending on the cultural background of the students."
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Fig. 4. Opinion regarding adapting teaching style to class

We can observe that the participants do not seem to have
a distinct preference with regard to the necessity of adapting
teaching style based on the cultural background: 41.67%
either strongly agree or agree, whereas 42.22% neither agree
nor disagree. This may be an indication that, while the
students are acutely aware of cultural differences in the
classroom, they may tend to accept the current methods of
teaching as not being culturally dependent and they are
ready to overcome any possible difficulties by themselves.
The expectation of the teacher adapting the teaching style
based on where the students come from is not present.

When asked about their perceptions of so-called “social
sciences” (e.g. literature, history etc.) vS. “natural sciences”
(e.g. mathematics, engineering etc.) with regard to cultural
differences, the participants responded as shown in Fig. 5.

"Cultural differences in the classroom are more visible in “social sciences™
(e.g. literature, history etc.) than they are in “natural sciences” (e.g.
mathematics, engineering etc.)."
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Fig. 5. Perception regarding “social sciences” vs. “natural sciences”

43.33% of the total number of participants agreed with the
fact that the cultural differences are more visible in social
sciences than in natural sciences, along with 22.78% who
strongly agreed with this statement. When considering the
two sets of data separately, we obtain the results illustrated
in Fig. 6.

As mentioned in section II, the first group of participants
are students enrolled in the “Information Technology”
course (the FILS group); they study to become future IT
specialists (i.e. they study “natural sciences”). The second
group of participants are those taking the mandatory
computer literacy course (UT group); however, they belong
to either the social sciences department (“social sciences”
students) or the life and environmental sciences department
(“natural sciences” students). Although the questionnaire did
not differentiate between these two departments, we need to
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take into consideration the presence of the social sciences
students. We can observe that between 64% and 68% of
participants in each group either strongly agree or agree with
the previous statement; at the same time, between 26% and
30% in each group neither agree nor disagree. (Only approx.
8% of the students disagree or strongly disagree — both from
the FILS group.)
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Fig. 6. FILS group vs. UT group perception regarding “social sciences” vs.
“natural sciences”

One related question was posed to the UT group only,
since this is the group that studies the computer literacy
subject. The participants were asked whether computer
literacy is more, less or equally challenging than studying
other subjects, in the context of a multicultural classroom.
The results are summarized in Fig. 7.

= The same as leaming any other subject
Easier than learning other subjects
= More challenging than learning other subjects

= I don't know
Fig. 7. Comparison between computer literacy and other subjects

65.22% participants consider that learning computer
literacy is the same as learning any other subject, whereas
21.74% believe that it is easier than learning other subjects.
No participant considered computer literacy more
challenging. This finding is in line with the results presented
in [7], which highlight the “difficulty to implement culturally
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responsive teaching in subjects like science and math” [12],
[13], [14], who are “often considered culture-free and
objective by nature” [15].

C. Class interactions

Class interactions represent a significant aspect in a
multicultural environment; in order to illustrate the students’
perceptions, the participants were asked about the most
difficult issue to deal with during discussions. The answer
choices were as follows: cultural differences (people from
different cultures have different styles of
arguing/discussing), language issues (some people speak the
language better/worse than the others), self-confidence
issues (some people are too shy, while others are the exact
opposite) and other. The results from the two sets of
respondents appear in Fig. 8.
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Fig. 8. Most difficult issue during class discussions

According to the data illustrated above, for the FILS
group, the most difficult issue is “language” (chosen by
44.29% of respondents). In case of the UT group, self-
confidence occupies the highest place, with 48.48%
respondents finding this the most difficult. Interestingly, the
least difficult issue out of the three suggested ones is
“cultural differences”, for both groups: 16.89% for the FILS
group and 24.24% for the UT group. One student noted that
“personality” is the most difficult issue to deal with.
Moreover, another student mentioned observing instances of
colleagues “afraid of discussing or answering” because of
the three factors suggested as possible answers.

When it comes to class discussions, the participants were
asked about their preferred style of discussion, with people
from the same culture, as well as with people from different
cultures. The results are shown in Fig. 9. Around 40% of the
participants in each of the two situations prefer either
plenary discussions (42.58% and 41.03%, respectively) or
group discussions (38.71% and 38.46, respectively). Talking
in pairs is less popular (18.71% and 20.51% respectively). It
is interesting to observe that the students’ preferences are
very similar, regardless of whether they interact with
colleagues from the same culture or with colleagues from
different cultures.
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Plenary (with the whole class)  In groups (4 -7 people) In pairs (you and one partner)

B Same culture Different culture

Fig. 9 Preferred discussion style comparison: same vs. different culture

The UT group responded to one distinct question,
regarding difficulties in working with student-colleagues
from different cultural backgrounds. This question was
posed to this group in particular because a large percentage
of the grade for the computer literacy class (that this group is
enrolled in) is based on a small group project, where
students from various countries work together on creating
(and presenting in front of the class) a PowerPoint
presentation. The students responded as follows: 21.74%
chose “different work styles”, 65.22% chose “different
personalities” and 13.04% chose “variations in language
skills”.

IV. CONCLUSION

This pilot study identified the students’ perceptions of
studying natural sciences in multicultural/international
environments. While the students are acutely aware of
cultural differences in the classroom, they tend to accept the
current methods of teaching as not being culturally
dependent and they are ready to overcome any possible
difficulties by themselves. This work aims to be a first step
in creating an adaptive model of teaching in the “science”
classroom, one that takes into consideration the cultural
differences and constantly adapts to the class composition
and evolution. Future work will collect more data and will
propose concrete steps to achieve this goal.
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