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Introduction

Many instruments developed and validated in English have
been translated into different languages for measuring the variable of
interest in different cultures. For example, Aldridge and Fraser (2000)
translated “What Is Happening in this Class?” (WIHIC) questionnaire
into Mandarin language to be used with students in Taiwan.
Researchers translated the same questionnaire into different languages
including Creole (Allen, 2003), Spanish (Allen, 2003; Soto-Rodriguez
and Fraser, 2004), Indonesian (Margianti et al., 2004) and Korean
(Kim et al., 2000). Dela et al. (2000) developed a version Measure of
Acculation into Tagalog to be used in Philippine, Chin (2005)
translated Test of Basic Scientific Literacy and the Test of Science-
related Attitudes to Chineese to be used with science teachers in
Taiwan, and Yalvac et al. (2007) adapted Views on Science—
Technology-Society to be used in the Turkish context. Marshella
(1978) suggested the method of description and measurement of any
construct should be developed from the perspective of the cultures
under investigation. However, the resources and time required to have
representative researchers from all cultures involved may cause to be
this impossible. This may explain why choosing an instrument to be
translated or adapted and used for measuring variable(s) of interest
which has been developed in another culture. Hambleton (1995)
mentioned there are three reasons for translating or adapting
instruments to be used in a different culture: a) to enhance fairness in
assessment by allowing persons to be assessed in the language of their
choice, b) to facilitate comparative studies across national, ethnic, and
culture groups. For example, the International Association for the
Evaluation of Educational Achievement (IEA) conducted Trends in
International Mathematics and Science Study (TIMSS) in 2003 in
more than 45 countries, which involved preparing mathematics and
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science tests in over 30 languages (Hambleton, 2005; Mullis, et al.,
2007) and 50 countries participated in 2007 (Martin et al., 2008), and
c) to reduce costs and save time in developing new tests.

Hambleton (2005) suggested that adaptation for an instrument is
different from translation of the same instrument because it includes
activities from deciding whether or not the instrument can be used to
measure the same phenomena in a different culture, select translators,
indentify modifications should be done according the target culture,
and check for equivalency between source and translated version.
Thus, translation of any instrument is only one step in the adaptation
process and usually used when the target population has a different
mother tongue but the cultural background is the same. However, it is
unrealistic to assume that a simple application or literal translation is a
valid option in cross-culture studies (Tanzer & Sim, 1999).

Unlike Translation, adapting a tool from one language to be used in
another language associated with constraints due to the compromise
combined with any translation process (Mumford et al. 1991). Thus in
the adaptation process for a research tool into a target language, the
distortion from the source culture needs to be reduced. A valid
adaptation of a tool requires consideration of several dimensions of
cross-cultural equivalence: content, semantic, technical, criterion and
conceptual (Flaherty et al., 1988). For example, the Egyptian and the
Saudi context have the same language but they are different in their
culture. Thus instrument items using words or expressions related to
the Egyptian students will not be convenient for their colleagues in
Saudi Arabia.

For this reason, gquidelines for translating educational and
psychological instruments for use across different cultures have been
developed by different institutions such as the International Test
Commission (ITC). Some of the guidelines are related to how to
properly translate tests and other assessment materials when
measuring people who use different languages. For example, the
standards state,

Instrument developers/publishers should insure that the adaptation
process takes full account of linguistic and cultural differences among
the populations for whom adapted versions of the test are intended....
Test developers/publishers should ensure that the data collection
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design permits the use of appropriate statistical techniques to establish
item equivalence between the different language versions of the test
(Hambleton, 2001, p. 166).

Previous standards assume that inappropriate translation or adaptation
procedures may lead to improper conclusions about variable(s) of
interest cross different cultures (Bechger et al., 1999; Sireci, 1997;
Van de Vijver et al., 1998). For example, Solano-Flores et al. (2001)
find out using “and/or” can benefit native English speakers, but using
“y/0” in the Spanish version can be confusing to native Spanish
speakers. For this reason, validity of results in cross-culture science
and mathematics education research depends on the quality of the
translation or adaptation technique.

Reformed Teaching Observation Protocol (RTOP)

There are many efforts to bring different forms of reform to
science and mathematics education in Egypt such as reforming
science and mathematics teacher preparation program which involved
three main steps: a) studying different models of teacher education
program in different countries and standards for science and
mathematics teacher preparation, b) developing performance and
content standards for pre-service science and mathematics teacher,
and c) defining content framework, and developing practicum. As a
response for these efforts faculties of education changed the
requirements, courses, methods of instruction, assessment of student
learning, and monitoring the progress of student teachers to meet the
new standards. New roles and demands are being placed on the
science and mathematics teacher with the adoption of the Egyptian
science and mathematics Education Standards. Thus traditional
methodologies, in which “teachers tell, and students remember facts,
theories, or procedures” (Lapadat, 2000, p.l1), are not valued.
Reforming teaching and learning science and mathematics is a
movement from traditional methodologies toward constructivism
(Adamson, et al., 2003; Piburn et al., 2000). Sawada (2002, p. 246)
stated that “How would you know if a science or mathematics class
was reformed?”” This may explain the need for tool that can be used to
assess the effect of science and mathematics reform in Egypt.

In 1995, the National Science Foundation (NSF) funded a
collaborative project at Arizona State University called the Arizona
Collaborative for Excellence in the Preparation of Teachers (ACEPT).
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The Reformed Teaching Observation Protocol (RTOP) was designed
by the Evaluation Facilitation Group of the Arizona Collaborative for
Excellence in the Preparation of Teachers (Sawada et al., 2002). The
Reformed Teaching Observation Protocol (RTOP) is an observational
instrument that can be used to assess the degree to which science or
mathematics instruction is reformed. Evaluation Facilitation Group
depended on previous projects in developing RTOP such as
Curriculum and Evaluation Standards (1989), Professional Teaching
Standards (1991), and Assessment Standards (1995) established by
National Council for the Teaching of Mathematics (NCTM), National
Science Education Standards (1995) established by National Academy
of Science, National Research Council, and Science for All
Americans(1990), Benchmarks for Scientific Literacy (1993)
developed by American Association for the Advancement of Science
(Sawada et al., 2000).

RTOP consists of twenty-five items, with each rated on a scale
from 0 (not observed) to 4 (very descriptive). Thus, a maximum score
of 100 is possible. RTOP consists of three domains including: lesson
design and implementation, content, and classroom culture. Content
includes two sections: procedural & propositional knowledge and
classroom  culture includes two  subsections  “classroom
communications and student-teacher relations”. The target instrument
can be described as follows:

Lesson design and implementation

This section consists of five items (1-5) focusing on respecting ideas
that students bring to the classroom “students’ prior knowledge and
preconceptions”, explore before formal presentation, encouraging
students to use alternative modes of investigation, and use students’
ideas to direct the lesson.

Content

This section includes two subsections “propositional and procedural
knowledge”. Propositional content knowledge consist of five items
(6-10) which focus on the main ideas in science lesson, teacher’s
understanding of them, promote coherent understanding across topics,
and the connections made with other disciplines and with students
daily life. Procedural content knowledge consist of five items (11-15)
which focus on the procedures that students follow in order to
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manipulate data, make and test predictions, hypotheses, estimates, or
conjectures, and solve problems.

Classroom culture

This section consists of ten items (16-25) and includes two
subsections  “classroom communications and student—teacher
relations”. In a reformed science classroom not only teachers speak
and students listen but also student can talk to teacher or to each other
(Newton et al., 1999). However, literature review revealed that
student-to-student talk is rarely observed in classrooms environment
(Wallace et al., 2002; Weiss et al., 2003; Wragg, 1993). Lemke (1990)
suggested student-to-student interaction encourage students become
fluent speakers so they are able to begin to make sense of their newly
constructed ideas. Moreover, student questions, ideas, and comments
are respected and taken into consideration so science or mathematics
teacher is working as guide on the side to support and enhance
students’ investigations and active participation.

RTOP has been used in different studies to measure variable(s)
of interest. For example, Martin & Hand (2009) used RTOP to
describes the factors that affect an experienced teacher’s attempt to
shift her pedagogical practices in order to implement embedded
elements of argument into her science classroom, Judson & Lawson
(2007) used RTOP to test the hypothesis that constructivist teachers
play an active role within teacher communication networks, Falconer
et al. (2001) used it to measure the effect of reformed courses in
physics and physical science on students conceptual understanding,
Judson and Sawada (2001) used it to determine whether reformed
science and mathematics courses at community colleges and
universities were impacting education majors as they began a teaching
career, and Maclsaac et al. (2001) used it as a catalyst for self
reflective change in secondary science teaching.

Teachers found RTOP as a useful tool for lesson planning,
professional development of new or student teachers, for their own
personal pedagogical growth, and introduce the idea of reformed
teaching to parents who may be familiar with traditional teaching
(Maclssac & Falconer, 2002).

Many tools can be used to assess the degree to which science
or mathematics instruction is reformed. However researchers selected
the Reformed Teaching Observation Protocol (RTOP) because it is the
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only instrument that meets the following criteria: a) focus on science
and mathematics classes, b) aimed at classroom K-20, c) focused on
reform rather than general characteristics such as opening, closure,
transition, etc., d) brief to administer, e) studies used RTOP found it
had a high intera-rater reliability, f) a high correlation with RTOP
scores and science and math achievement, g) factor analyzed for
construct validity, h) has a training and reference manual as
recommended by International Test Commission (Maclsaac et al.,
2001).

Translation techniques

Brislin (1970) offered four techniques for maintaining the
equivalence between the original and translated instruments: a) back-
translation technique; b) bilingual technique; ¢) committee approach;
and d) pretest procedure.

Back translation is commonly used to check the accuracy of
translation in cross-culture studies (Brislin, 1970). Three steps are
involved in this technique: 1) a bilingual blindly translates an
instrument from the original language to the target language, 2)
another translator translates it back into the source language, and 3)
The two versions of the instrument (original and back-translated
version) are compared for meaning equivalence. The accuracy of the
back-translated version is considered an indicator of the accuracy of
the target translation (Douglas& Craig, 2007). When the last step
reveals problems in meaning equivalence between the original and
back translated version, another translator attempts to retranslate the
instrument. This procedure continues until reaching meaning
equivalence. The major weakness related to Brislin’s classic
translation model is that researchers cannot estimate how many
independent bilingual translators are needed to get meaning
equivalence between the original and the translated versions (Cha et
al., 2007). Moreover, back translation does not necessarily ensure
equivalence in meaning in each context. For example, Douglas and
Craig (2007) suggested that since back translation provides a direct or
literal translation from source to target language, it is possible to move
from one version to another and back again without capturing the
intended meaning. Harkness (2003) explained this situation using an
example from a German social survey. “Das Leben in vollen Ziigen
geniessen” is an item in the survey. Literally, translated into English
to be “Enjoy life in full trains”. When this sentence is translated into
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German again, it may produce exactly the same sentence as the
original German, which would suggest that the translation was
accurate. However, the more suitable translation into English would
be “Live life to the full” or, in American English, “Live life to the
fullest” Not “Enjoy life in full trains”. Thus another technique may be
needed to obtain appropriate translated instrument.

Bilingual translation has been advocated as a preferred technique to
achieve equivalence in meaning. In this technique two versions of the
instrument should be prepared in source and target language then both
of them administrated to bilingual participants (Brislin, 1970).
Participants’ responses to the two versions are compared. When
differences in participants’ responses are identified, the researcher
should review items that have discrepancy. Since bilingual do not use
languages in the same way as monolingual participants because they
are fluent in both languages, their responses may be different from
monolingual population (Sperber et al., 1994).

Collaborative-based translation is a group of bilingual translates
from the source to the target language (Brislin, 1970). There are two
forms of collaborative-based translation: a) the committee approach,
and b) the team approach. Committee approach requires bilingual
expert science or mathematics educators to work together as a group
while team approach requires several bilingual expert science or
mathematics educators to make independent parallel translations of
the same instrument. In the last case team of experts are required to
work individually, more than a unit, if they are exist in different
places. Meeting or virtual discussion is required to review and discuss
differences between translation versions.

Pretest procedures: After the translation is completed, it is field
tested to insure that target population will comprehend all questions
(Brislin, 1970). The pilot study can reveal any problems of meaning
equivalence between source and translated instrument. Qualitative and
quantitative techniques can be used in pretest procedures. In
qualitative technique the instrument can be administrated to a sample
from the target population to get a feedback about their understanding
of each item in the instrument. On the other hand, in quantitative
technique two versions of the instrument administrated to a bilingual
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sample of the target culture, and the differences in responses are
compared.

Factors affecting quality of translation

Validity of results in cross-culture studies in science and
mathematics education may be affected by quality of translation or
adaptation process which can be affected by several factors. Brislin
(1970) observed that the quality of translation depends on the
language into which bilingual asked to translate. For example,
translation to Chamorro is better than translation to Palauan, and
French can provide better translation than German. Moreover, Cha et
al. (2007) stated that source language can affect translation quality.
Equivalence can be achieved when words in source instrument are
clear. Also, the content can affect translation quality like translation of
piece of art is easier than translation of passage about religion.
Realistic problems which are related to a specific context should be
reorganized to adapt the target language. The International Test
Commission (ITC) standards state that:

Effects of cultural differences that are not relevant or
important to the main purposes of the study should be
minimized as much as possible between the different language
versions of the test (Hambleton, 2001, p. 165).

Science process skills which created by Enger and Yager (2001) was
translated into Arabic language by the second author (in press) to be
used with students in Egypt. Egyptian students were not familiar with
English units such as inch, mile, and temperature on Fahrenheit scale
used in the test, so they replaced with metric units such as cm, km,
and temperature on Celsius scale.

Literature review revealed that one of the most important factors that
may affect translation quality is quality of translators. Hambleton,
Sireci, and Robin (1999) suggested that translators should be
proficient with respect to principles of good item writing. Hambleton
(2001) also stated that be fully proficient in both source and target
languages, be familiar with the cultures associated with the different
language groups, and at least general knowledge of the subject matter
and testing principles has become part of the selection criteria for
translators. Brislin (1970) suggested some rules which may help
researchers to avoid factors that may affecting translation quality and
achieve equivalence in meaning such as using simple sentences, avoid
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detailed description, active voices instead of passive voices, nouns
rather than pronouns, avoiding colloquialisms, decentering, and using
proficient translators and independent.

Translation technique used in this study

A combined translation technique was used in this study to
develop an Arabic version of RTOP. This technique consisted of
forward translation in conjunction with back-translation method, the
committee approach and the pretest procedure using monolingual and
bilingual participants as illustrated in Fig.1.

First phase aimed to prepare initial version of RTOP in Arabic
language “version 2”. Thus the relevance and sensitivity of the RTOP
for Egyptian context were established through discussion with two
bilingual science educators. Moreover, two pairs of translators worked
as two independent teams to translate RTOP from the source language
“English” to the target language “Arabic”. Within each pair of
translators there was a discussion to resolve inconsistencies. Team (1)
consisted of two science educators who are proficient in source and
target languages, familiar with the Egyptian cultures, and familiar
with knowledge of the subject matter and testing principles as
recommended by Hambleton (2001). Team (2) consisted of two
persons with similar qualifications one of them is a science educator
and the other is a mathematics educator. All four translators
participated in translation of several research tools before, and had
experience with effective item writing as recommended by Hambleton
et al. (1999). A further round of review was needed to ensure that the
source and the target version accurately capture the same meaning.
For this reason, a review meeting “committee 1” held with two
translators and an independent reviewer to resolve inconsistencies.

Second phase aimed to retranslate the Arabic version of RTOP into
English language again “Back translation”. Two independent back
translators retranslated the instrument from the target language
“Arabic” to the source language “English”. A review meeting held
with one translator and an independent reviewer to review the final
back translation of RTOP.

Third phase In this stage monolingual English speaking with
background in science education and a monolingual Arabic speaking
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with background in English as a second language asked to check
equivalence in meaning between source instrument and its back
translation. Conceptual rather than literal meaning was the focus of
this step. Problems in conceptual equivalence between original and
back translated version were referred back to the committee (1) to be
incorporated into the final version of the instrument. After the
researchers and translators arrived at what is believed to be an
adaptation for the target instrument according to Egyptian context, the
next step was to pretest the Arabic version of RTOP in the target
culture.
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The purpose of the pretest was to know do the actual respondents will
comprehend all items in the instrument as the translators. Thus a pilot
study was conducted to assess the appropriateness of the translated
instrument. Qualitative and quantitative techniques were used in
pretest procedures. In qualitative technique the instrument was
administrated to a sample from the target population consisted of (15)
monolingual student teachers to get a feedback about their
understanding of each item in the instrument. On the other hand, in
quantitative technique Arabic and English versions of the instrument
administrated to bilingual sample and Arabic version was
administrated to monolingual sample of the target culture, and the
differences in responses were compared.

Method

Procedures

Literature review revealed that developing an instrument to be
used in cross-cultural research involves more than merely translating
(Bracken & Barona, 1991; Brislin, 1980, 1986; Geisinger, 1994;
Hambleton & Bollwark, 1991; Hambleton & Patsula, 1998). However,
the most common procedure for developing an instrument is to
translate an existing instrument from the source language to target
languages (Tanzer, 1999). In other words, culture validity have been
neglected or inadequately addressed by current assessment practices
(Solano-Flores et al., 2001).
In practice, however, translation procedures rarely are seen as part of
instrument design and usually are treated as an addendum. For this
reason, translation procedures should be integrated into the study
design (Harkness, 2001).

In this study, number of procedures was used to adapt RTOP
in Arabic language, as illustrated in Fig.1, including: a) check the
relevance and sensitivity of the RTOP for Egyptian context were
established through discussion with two bilingual science educators,
b) translate the target instrument from English to Arabic language
“version#1”, c¢) review the initial translation and doing modifications
“version#2”, d) prepare back translation of the target instrument, e)
review the back translation and doing modifications, f) check
equivalence in meaning between source instrument and its back
translation, g) pretest the Arabic version of RTOP in the target culture
“qualitative & quantitative”
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Participants

This study used a sample of pre-service science teachers who
were studying in the final year in Curriculum & Methodology
department in their pre-service program. The faculty is not far from
the downtown area of Alexandria University in Egypt; therefore it
draws students from all parts of the city. However, 15 student teachers
participated in the qualitative part, 8 student teachers participated in
the quantitative part. The first group was asked to give feedback about
their understanding for each item in the Arabic version of RTOP and
to identify words or expression inconsistent with their experience. The
second group was asked to observe 4 expert science teachers using
Arabic version of RTOP.

Results

The English version of the RTOP was translated into Arabic
and reviewed by bilingual science educators and then back translated
into English by independent translators as recommended by Brislin
(1970). Comparison between back translation and original version of
the RTOP revealed that,

¢ In some cases, the language used in the back translations was
simpler than that one used in the original English version. For
example, Item 5 in the original English version “The focus and
direction of the lesson was often determined by ideas
originating with students.” and this was changed in back
translation to be “Learners’ ideas often determine direction
of the lesson”.

e Some key words in the original instrument had no direct
equivalent in Arabic language. For example the term
“triggered” in the original item “The teacher’s questions
triggered divergent modes of thinking” has no direct equivalent
word in Arabic. Translators used a different word to give the
same meaning in Arabic so when it translated again into
English “back translation” it became ‘“generated” instead of
“triggered”.

e Revision done by bilingual science and mathematics educators
native speakers revealed that there is no significant difference
in terms of conceptual equivalence between the original and
back translation version.
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On the other hand, revision of the Arabic version by
committee (1) revealed that a number of instances where clarification
of the meaning in the English version of RTOP were required. For
example, idiosyncrasy specific to a particular culture such as local
idioms were detected and during the early stages of the translation
then replaced with others from the target culture, and hence,
maximizing linguistic and cultural decentering (Tanzer & Sim, 1999;
Van de Vijver & Poortinga, 2005). To achieve conceptual
equivalence, translators and committee found out some modifications
were necessary to be done such as:

e The passive tense is common in Arabic language so some
items in the original version changed from active tense in
English to be passive tense in Arabic.

e Egyptian students were not familiar with Arabic numbers (1, 2,
3, ... etc.), so Indian numbers (1, 2, 3, ...etc.) were used
instead of Arabic numbers.

e Circle the right answer is not common in Egyptian context, so
the Arabic version asked the target sample to use check mark.

e Egyptian student teachers were not familiar with some terms
related to US context such as “solid grasp”, so they replaced
with other words had the same meaning.

e Direct translation for some words has no meaning in Egyptian
context. In this case the translators selected other words has
the same meaning and effect such as the term respected in the
original item “The instructional strategies and activities
respected students’ prior knowledge .... Therein” replaced
with the term addressed.

e Since the term preconception and prior knowledge in the
original item “The instructional strategies and activities
respected students’ prior knowledge and the preconceptions
inherent therein” has the same meaning in Arabic, the
translators and the reviewers used different expression has the
meaning “daily life experience” instead of preconception.

e Some words in the original version were replaced by two or
three words to keep the same meaning such as preconceptions
and triggered.

e The word students were replaced by learners which is more
convenient for the Egyptian context.
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Once the modifications were done by the reviewers and the process
was repeated to ensure that the changes were adequate, the adapted
instrument became ready for the field test.

Validity

Monolingual and bilingual participants participated in this
phase. Four science and mathematics educators and 15 student
teachers were asked to give feedback about their understanding for
each item in the Arabic version of RTOP and to identify words or
expression inconsistent with their experience. This step revealed some
words which used in the original version has no meaning when they
translated to Arabic. Thus, items with problems are referred back to
the committee 1 to review and suggest alternatives then tested again
with a sample of student teachers from the target culture.

Reliability

Previous studies used the RTOP instrument have found a high
correlation with these scores and science and math achievement
(Lawson et al., 2002; Maclsaac and Falconer, 2002). Estimated
reliability for the RTOP has been previously reported as r’=0.954
(Sawada et al., 2000).

The initial version of the questionnaire can be pretested on
monolingual or bilingual respondents. Pretesting, followed by
debriefing, can find problems of comprehension or meaning that were
not identified previously. Issues identified in pretesting are referred
back to the committee to be incorporated into the final version of the
questionnaire. Without this step, there would be no way to know how
actual respondents (versus translators) will react to the instrument.

Discussion

Literature review revealed that however, forward translation
has been used for a long time in cross-culture studies, Brislin (1970)
recommended forward translation in conjunction with back translation
as a combined technique to check translation accuracy. Since forward
and back translation can provide researchers with literal translation
(Merenda, 2005) and do not help researchers to avoid culture
decentering, at the same time using bilingual subjects alone to check
appropriateness of translation is inadequate because they do not use
language in the same way as monolingual (Sperber et al., 1994), a
combined translation technique of forward translation in conjunction
with back translation, collaborative translation, and qualitative &
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quantitative pre-test was used in this study as recommended by several
studies (Harkness et al., 2003; John et al., 2006; Cha et al., 2007) to
achieve meaning and cultural equivalence.

Without accurate comparisons for scores in different cultures,

the results of the research may not be valid. Based on this idea, when
an instrument is used to measure the variable of interest in two
different cultures, the items must be linguistically and
psychometrically equivalent to promote a valid score comparison. In
other words:
How do we know we are studying the same phenomena in
different contexts; how do we know that our observations and
conclusions do not actually refer to “quite different things”
which we unjustifiably include in the same conceptual
categories? (Nowak, 1976, 105).

To achieve meaning and cultural equivalence, researchers may
find some modifications are necessary to be done. According to the
amount of changes to be carried out, Tazner and Sim (1999)
distinguished between four levels of modifications: a) Application; if
the target and the original populations have the same cultural and
linguistic background, the instrument can be applied without any
modifications, b) Translation; this option usually used when the
target population have a different mother tongue but the cultural
background is the same, c¢) Adaptation, in this option some
modifications should be done according to the target culture. For
example, some instruments contain expressions and/or examples
related to the local culture which must be replaced by other
expressions and examples from the target culture, and d) Assembly, in
this case, many modifications should be done to the original
instrument that, practically speaking, a new instrument is created.

The following example comes from an investigation examines
how culture influences the way in which participants respond to a
survey instrument.

In the Euro barometer, which measures social and
political attitudes in the European Union, the French and
English scales differ in structure and, to a lesser extent,
in semantics. Both uses the semantic dimension of agree,
but in the French scale, the use of d’accordlpas d’accord
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suggests a unipolar scale, whereas the English scale uses
a bipolar construction in which the wording is
linguistically symmetrical with the endpoints modified
by “strongly.” Equally, the “do-not know” category is
“cannot choose” in English compared with ne sais pas or
“do not know” in French (Douglas & Craig, 2007, 37).

Douglas and Craig experience provide an example that shows how
disregarding culture background may lead to misinterpretations.
Transporting of instruments from one culture to another is the most
dangerous practices in the educational and psychological assessment
during the last half century, which continues to the present days
(Merenda, 2005). Solano-Flores et al. (2001) mentioned that culture
validity have been neglected or inadequately addressed by current
assessment practices. Tanzer and sim (1999) observed that translating
the original instrument from the source language to target languages is
the most common procedure in cross-culture studies. In other words,
most cross-culture studies in science education can be classified into
the second category “translation”. However, this study can be
classified in the third category “adaptation”. Thus some modifications
were necessary to keep the meaning of the original version of RTOP.
Those modifications can be classified according to sort of equivalence
needed: a) vocabulary equivalence, some words in the original
instrument had no direct meaning in Arabic therefore reviewers used
other word(s) to keep the original meaning, b) Grammatical-
syntactical equivalence, in some cases, translated items was simpler
than in the original English version, c) Idiomatic equivalence, idioms
related to US culture replaced with expressions more appropriate to
the Egyptian context.
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Conclu

Since there is no perfect

sion

technique in translation, using
forward translation in conjunction
with back-translation method, the
team or committee approach and
the pretest procedure using
monolingual and bilingual
participants was found to be
useful in this study. Literature
review revealed that collaborative
work in translation, review, and
pretest is necessary for translation
or adaptation. Five steps were
determined for collaborative-
based approach: a) translation, b)
review, c¢) adjudication, d)
pretesting, and e) documentation.
Douglas and Craig (2007)
suggested documenting
translation procedures is desirable
when the questionnaire is likely to
be repeated annual or semiannual.

What is already known about

this topic

e Translation or adaptation of an
existing instrument into another
language is cheaper and faster

than  developing a  new
instrument.
e Translation/adaptation quality

may affect validity of results in
cross-culture studies.

e Several translation/adaptation
techniques have been created to
maintain the meaning
equivalence between source and
target culture.

What this paper adds

e There is a need for consensus
among science and mathematics
educators on how to adapt an

To promote a valid
comparison between respondents

from different cultures, the

instrument must be as linguistically and psychometrically similar as
possible. The validity of results in cross-culture science and math
education research depends on the quality of the translation or
adaptation process. For this reason, there is a need for consensus
among science and mathematics educators on how to translate or
adapt an instrument, which is validated in source culture, to be used in
a different culture. Moreover, studies used translated or adapted
instrument(s) should provide information about the translation or
adaptation process. In other words, translation or adaptation
procedures should be integrated into the study design.
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Abstract:

Translation or adaptation of an existing instrument into another
language is cheaper and faster than developing a new instrument. This
may explain why many researchers in science and mathematics
education translated or adapted instruments developed and validated
in English into different languages for measuring the variable(s) of
interest in different cultures. There is numerous examples show that
inappropriate translation or adaptation procedures may lead to
improper conclusions about variable(s) of interest cross different
cultures (Bechger et al., 1999; Sireci, 1997; Van de Vijver et al.,
1998). Quality of the translation or adaptation technique may affect
validity of results in cross-culture studies in science and mathematics
education. For this reason, this study aimed to discuss issues related to
translation or adaptations techniques in cross-culture studies using
data from pilot study aimed to adapt Reformed Teaching Observation
Protocol (RTOP) in Arabic language to be used with science and
mathematics teachers in Egypt. In this study, researchers used a
combined technique involved forward translation in conjunction with
back translation, team approach, and pre-test to achieve meaning and
cultural equivalence. Based on the findings, some educational
implications of interest for the cross-culture studies are discussed.

Key Words: Cross-culture studies, translation techniques, RTOP,
back translation, collaborative translation.
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