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Abstract

In this paper we present a conceptual model and methodology for the review of translated
tests in the context of such international comparisons as the Trends in International
Mathematics and Science Study (TIMSS) and the Programme for International Student
Assessment (PISA). We also present the results of an investigation into the quality of the
Mexican translation of the TIMSS-1995 into the Spanish language. We identified translation
errors in a significant percentage of the items, as well as relatively high correlations
between the severity of translation errors and the items’ p-values. These findings indicate
that our error-coding system is highly sensitive to test-translation error. The results
underscore the need for improved translation and translation-review procedures in
international comparisons. In our opinion, to implement the guidelines properly for test
translation in international comparisons, each participating country needs to have internal
procedures that would ensure a rigorous review of its own translations. The article
concludes with four recommendations for countries participating in international
comparisons. These recommendations relate to: (a) the characteristics of the individuals
in charge of translating instruments; (b) the use of review, not simply at the end of the
process, but during the process of test translation; (c) the minimum time needed for
various translation review iterations to take place; and (d) the need for proper
documentation of the entire process of test translation.

Key words: Educational tests, international tests, test translation, TIMSS, PISA.

Resumen

En este articulo presentamos un modelo conceptual y una metodologia para la revision de
traducciones de pruebas en el contexto de comparaciones internacionales, como es el
caso de TIMSS y PISA. También presentamos resultados de una investigacion sobre la
calidad de la traduccion mexicana de TIMSS-1995 a la lengua espafiola. Identificamos
errores de traduccion en un porcentaje considerable de los items, asi como correlaciones
relativamente altas entre la severidad de los errores de traduccion y los valores p de los
items. Estos hallazgos indican que nuestro sistema de codificacion de errores es
altamente sensible a los errores de traduccién de pruebas. Los resultados ponen de
manifiesto la necesidad de mejores procedimientos para traducir y revisar la traduccion de
pruebas en comparaciones internacionales. En nuestra opinion, para poder implementar
apropiadamente los lineamientos para la traduccion de pruebas en comparaciones
internacionales, cada pais participante debe tener procedimientos internos para la revision
rigurosa de sus propias traducciones. El articulo concluye con cuatro recomendaciones
para paises participantes en comparaciones internacionales. Dichas recomendaciones
tienen que ver con: (a) las caracteristicas del personal a cargo de traducir instrumentos,
(b) la revision durante del proceso de traduccion de pruebas (no simplemente al final del
mismo), (c) el tiempo minimo necesario para que tengan lugar varias iteraciones de
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revisibon de la traduccion de las pruebas, y (d) la necesidad de documentar
adecuadamente todo el proceso de traduccion de pruebas.

Palabras clave: Pruebas de aprovechamiento, pruebas internacionales, traduccion de
pruebas, TIMSS, PISA.

Introduction

During the past two decades, the practice of translating and adapting instruments
for educational measurement into other languages or for different cultures has
become more frequent as a result of a trend toward a global economy. The results
of international comparisons such as the Trends in International Mathematics and
Science Study (TiIMSS) and the Programme for International Student Assessment
(pisa) have a more and more profound influence on public opinion and on the
educational policies of the participating countries, whose performance in relation to
other countries is an indicator of academic progress.

One consequence of the current boom in international comparisons has been the
development of new and more sophisticated procedures for translating tests; these
procedures have the goal of ensuring that test items are equivalent in multiple
languages, although there are important cultural differences among the
participating countries. A key component in international comparisons is the use of
a set of guidelines that would ensure a minimal consistency in the procedures used
by the different countries. For example, the nations participating in TIMSS-1995
used the guidelines for the translation of evidence produced by Hambleton (1994),
commissioned by the International Test Commission (ITC); after 2007, a new set of
guidelines will enter into force (see Hambleton, 2005).

Another key component in international comparisons is the use of a system for
reviewing test translations. This system is based on the use of a translation-review
team in which none of the members are translators from participating countries.
The translations of TIMss-1995 were certified by a third body before being released
for application by the participating countries (see, for example, O’Connor and
Malak, 2000).

This article is directed toward the professionals involved in the translation of tests
in international comparisons. In it we present evidence that, although necessary,
the guidelines for the certification of translation quality may be insufficient to ensure
adequate translation of the instruments. The basic implication of this work is that,
in order to benefit from their participation in international comparisons, countries
should be sure of having internal-review procedures that allow translation
guidelines to be implemented in a manner sensitive to subtle, but very important,
aspects of language use in each country.

The article is divided into four sections. In the first section we describe a
conceptual model for reviewing tests. This model includes a wider range of
translation aspects than those normally included in other procedures. These

Revista Electrénica de Investigacion Educativa Vol. 8, No. 2, 2006 3



Solano-Flores, Contreras-Nifio, & Backhoff: Translation and adaptation...

aspects relate to test production, curricular representation and the social aspects of
language use. In the second section we describe our procedure for coding errors
in translation, based on the facilitation of discussions by interdisciplinary
committees of specialists. In the third section we present empirical evidence for
the sensitivity of our review model. This evidence comes from our analysis of the
Mexican translation of the TIMss-1995 and of a project currently underway, in which
we analyze the quality of the Mexican translation of the pisA-2003. We conclude
with a set of recommendations for countries participating in international
comparisons.

I. Conceptual framework for the review of test translation.

The development of our conceptual framework was based on the combined use of
regulatory documents for test translation developed by the TIMSS (Hambleton,
1994, van de Vijver and Poortinga, 1996), procedures for verifying the quality of
TIMSs-test translation (Mullis, Kelly and Haley, 1996), criteria used by the American
Translators Association (2003), standards and criteria used by PISA to determine
the cultural appropriateness of test items (Grisay, 2002, Maxwell, 1996), and
evidence from our own research on the effect of morphosyntactic characteristics of
the items and socio-linguistic and epistemological factors, in students’
interpretations of the items in the areas of Natural Sciences and Mathematics
(Solano-Flores and Nelson-Barber , 2001, Solano-Flores and Trumbull, 2003,
Solano-Flores, Trumbull, and Kwon, 2003).

Our conceptual framework is based on five premises: (a) the inevitability of error in
translating tests; (b) the dimensions of mistranslation; (c) the relativity of the
dimensions of error; (d) the multidimensional nature of translation errors; and (e)
the probabilistic nature of the acceptability of an item’s translation. We next
explain each of these premises.

1.1 Inevitability of error in the translation of evidence

In theory, it is impossible to achieve construct equivalence in two languages,
because each language is specific to an epistemology (Greenfield, 1997).
Furthermore, translation implies that a test version in the original language, and the
version in the target language, have been developed with different procedures.
The test in the source language has been developed through a long iterative
process that includes multiple reviews and piloting with samples of students. In
contrast, the process of translating the test happens in a relatively short time,
limiting the opportunity to pilot the test translation with students and refine the
wording of the items (Solano-Flores, Trumbull and Nelson-Barber , 2002).
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1.2. Dimensions of mistranslation

Due to the inevitability of error, our model is particularly concerned with the
detailed classification of translation errors. For our review of the TIMSS-1995
translation, which we will discuss in the next section, we developed a set of 10
dimensions of translation errors (see Table I). Obvious dimensions have to do with
accuracy of translation, grammatical correctness (grammar, semantics) and the
editorial and production characteristics of translated tests (style, format,
conventions). Other dimensions consider the agreement of the translation with the
use of language, and with its usage in the target population in their social and
instructional contexts (register), content (information, construct) and the curricular
representation (curriculum). A tenth dimension (origin) highlights the fact that faults
in the item in the source language can be transferred to the translation.
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Table I. Dimensions of test mistranslation

Dimension

Description and examples

Style

The style in which the item is written in the target language is not consistent with
the style employed in textbooks and materials printed in the country. Examples:
punctuation errors; improper use of capital and lowercase letters; subject-verb
inconsistencies.

Format

The format for visual composition of the translated item differs from the original
in the source language. Examples: different sizes of tables; different fonts;
reduced margins; and/or omission of graphic components.

Conventions

Translation of the item is not made according to the conventional practices
governing the writing of items in the target language or country, or with the basic
principles of technical writing in regard to items. Examples: grammatical
inconsistency between the base and the options in multiple-choice items;
grammatical inconsistency between the options in multiple-choice items;
different length of the correct answer in multiple-choice items.

Grammar

The translation of the item has grammatical errors or the syntax is unnecessarily
complex or unusual for the target population. Examples: literal translation (word
by word); unnatural syntactical structure; inappropriate use of propositions.

Semantics

The ideas and meaning transferred to the translated item are not the same as
those of the item in the source language. Examples: use of false cognates;
improper translation of idiomatic expressions.

Register

Translation of the item does not reflect sensitivity to the common use of words or
to the different social contexts in the target population. Examples: use of words
infrequently employed among the target population; correct translation of
technical terms, but in a manner not common in the country’s schools or
textbooks.

Information

The translation changes the quantity, quality, or content of information critical for
understanding what the item is about, and how it should be answered.
Examples: inconsistent translation of a term repeated several times in the
original; a key term appears more often or less often in the original.

Construct

The translation alters the type of knowledge or abilities needed for answering the
item correctly. Examples: inexact translation of technical terms; insertion or a
omission of technical terms.

Curriculum

The item does not represent the curriculum for target country. Examples: the
knowledge or ability evaluated by the item has not been taught in the country
before, or in the scholastic level of the test; the way of expressing the problem is
not used in the curriculum of the target country.

Origin

The item in the source language has faults that cannot be corrected in the
translation; this imposes limitations on its adequate translation. Examples: there
is more than one correct answer; none of the options are completed correct.

These dimensions of error should not be construed as exhaustive or universal.
Depending on the nature of the tests translated, each dimension may have a
greater or lesser relevance, or must be specified in more or less detail, according
to the test content which it purports to measure, and to the resources available for
the project’s translation. For example, while on the TIMSS tests the translation of
technical terms must be examined on the basis of their alignment with the
curriculum implemented in specific grade levels, on the PISA test it is more relevant
to consider the translation on the basis of nationwide language use.
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1.3. Relativity of error dimensions

A perfect translation is almost impossible to achieve, because there is a tension
between the dimensions of error. For example, using a key word in the translation
of an item more often than in the original version can make a difference in the
amount of information critical for understanding a problem (information dimension),
but at the same time, the inconsistency may be necessary to ensure that there be
a natural syntax based on the conventions used in the target language (dimension
of grammar.)

1.4. Multidimensionality of translation errors

The linguistic properties of an item are interconnected. One consequence of this
interrelation exchange is that a characteristic in the translation of an item may
belong to more than one error dimension. For example, improper insertion of a
comma in a sentence may not only violate certain conventions in writing the target
language (dimension grammar), but may also alter the meaning of a sentence
(semantic dimension).

The translation of an item cannot be either completely adequate or completely
inadequate. It is more appropriate to think of the quality of the translation of an
item in terms of its acceptability. Because of the multidimensional nature of
translation errors, translation errors are allowable in virtually any item. However,
this error should not be interpreted as fatal error. Our model postulates that
individuals have the cognitive capacity to handle translation errors so that, within
limits, these do not affect the performance of individuals on tests. At the same
time, some minor errors which may not be important separately, can, together,
affect the performance of examinees.

1.5. Probabilistic nature of the acceptability of an item’s translation

According to our conceptual framework, the analysis of errors in translation can be
made from a probabilistic approach. Linguistically acceptable items are not
completely free from error, and not all items with errors are necessarily
guestionable.  Figure 1 shows the acceptability (or questionability) of the
translation of an item as a probability space. Such a probability space is bounded
by the number of translation errors (vertical axis) and by the severity (horizontal
axis) of these errors (Solano-Flores, Contreras-Nifio, and Backhoff-Escudero,
2005). The translation of an item is in the area of acceptability (white area)
because it has few errors, or because it has several errors that are mild. In turn,
the translation is in the area of questionability (shaded area) because it has few
overly severe translation errors, or because it has many mild errors.
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Questionable
items

Number of errors

Acceptable
items

Severity of errors

>

Figure 1. Probability space of acceptable and questionable
items as defined by the frequency and severity of errors in translation.

1.6. Translation Review Procedure

The translation-review procedure we have used to revise translations has two
critical components: (a) the use of multidisciplinary teams of reviewers, and (b) the
encoding of errors by committees.

1.7. Multidisciplinary teams of reviewers

This review of test translations has been guided by the principle that the various
dimensions of translation error cannot be examined in sufficient detail if the
participants in the review committees are not sensitive to different forms of use in
the language. The composition of a translation-review committee should reflect the
characteristics of the test, as well as its purpose and content. For example, a
committee in charge of reviewing the translation of a science test should include
instructors with experience teaching students of corresponding scholastic levels;
curriculum specialists; linguists; professional translators and specialists in
measurement. Teachers know the formal and colloquial use of language in the
context of teaching (e.g. in textbooks and in the classroom); curriculum specialists
can determine whether the terminology used in the translation of the items
corresponds to the level of complexity in the official curriculum; linguists can
examine the structural, functional and semantic aspects of the translation;
translators can assess the accuracy of the translation from a technical perspective;
and measurement specialists can analyze the cognitive demands generated by the
linguistic properties of the items in the original language and in the translation.
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1.8. Procedure for revision of the translation

The review of the translation of the items is done through group discussions
facilitated by the researchers of the project. Because this process brings to light
many errors that cannot be detected by other procedures, the discussion of a
single item can last up to 45 minutes. This time is not very different from what, on
the average, should be devoted to an item when it is developed in its original form
(see Solano-Flores, in press).

Before the formal proofreading sessions, there is carried out a one-or-two-day pilot
session with the translation committee, during which committee members are
trained on the use of an encoding protocol like the one shown in Figure 2. During
this pilot session the definition of the dimensions of error is perfected, so that this
definition corresponds to the specific characteristics of the test to be reviewed.
The procedure for reviewing each item is the following:

Table Il. Section of the protocol used
to encode translation errors

'tim Type of error Encoding and justification
Style
Format

Conventions

rPlwid|P

Information

1) Each reviewer was given a printed copy of the item in Spanish. She* was
asked to read it and answer it as if she were a student taking the test. This
was done in order to ensure that each reviewer would become familiar with
the item, would be aware of the kind of reasoning that gave rise to it, and
would mull over the type of knowledge needed to answer it correctly.

2) The original version of the item in English was projected on a screen so that
the reviewers could compare the versions of the item in both languages.
However, they were previously asked not to look at the projection until they
had answered the item.

" Translator’s note: Before the feminist movement arose, in situations including both genders it was
customary to use the masculine pronoun. Today, however, pronouns of both genders are used to
avoid what is now seen as sexist language. To avert the awkwardness of continually using “s/he”,
“his/her”, we shall, in this paper, sometimes use the feminine pronoun, and sometimes the
masculine.
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3) The reviewers examined the item, and independently recorded their
comments into the evaluative format illustrated in Figure 2. In this format,
they recorded the types of translation errors they identified, and where
necessary, justified their encodings.

4) Next, the reviewers coded translation errors according to their areas of
expertise. Thus, the psychologist and the measurement specialist focused
on the dimensions of style, structure, conventions, origin, and construct; the
translator, on the dimensions of style, format, grammar and semantics; the
linguist, on the dimensions of grammar, semantics and registration; and
teachers and curriculum experts, on the dimensions information, content
and curriculum. However, reviewers were asked to indicate any errors they
detected, even if these did not belong to their areas of expertise; and to
participate in the discussion of all errors.

5) The encodings of the translation errors were discussed by all committee
members until a consensus was reached. Often this discussion allowed the
committee to identify errors that were not detected by any reviewer working
individually. This was usually in the case of origin (see Table I), i.e. defects
in the item in the original version.

6) During the translation-review session, teachers and content experts had
access to essential curriculum documents such as the official textbooks and
teachers’ guides. In addition, the committees were provided with
information released by the evaluation program (e.g. TIMSS or PISA) on the
content of the items and the knowledge and skills intended to be accessed
by them. These documents allowed the reviewers to make appropriate
interpretations of the items’ intended meaning, both in the source language
and in the target language.

7) Once they reached a consensus on how to codify the errors in an item’s
translation, the reviewers modified their original, individual encodings on
their individual formats, so that these reflected the decisions made by the
committee.

The quality evaluation of a test translation is based on a statistical analysis of the
errors observed in all the items. We have found that the best indicators of the
guality of a test translation are those based on the number of different error
dimensions identified in the items (Solano-Flores, Contreras-Nifio, Backhoff-
Escudero, 2005). For example, a formatting error in an item is recorded as one,
even though there may be several formatting errors in the same item.

We have recently introduced an improvement in the operational aspect of the
procedure. Specialized software? has been used to review the Mexican translation
of PISA-2003. This software allows reviewers to see the evaluation screen (see
Figure 2 and translation) used for online entry of the encodings on which the
reviewers agree concerning the quality of the items’ translation. The program
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allows reviewers to see both the translation of each item, and the original language

version (in the procedure used for the translations of PISA-2003, the items were

translated independently of the two source languages: English and French). Using
a computer program allowed us to enter the codification data for each item during

the committee members’ discussion (Solano-Flores, Contreras-Nifio, Backhoff-

Escudero and Andrade, 2006). This modificacion has the potential to reduce the

time and costs of the translation-review process.

<~ PISA 2003, Comité de Expertos

Diseno
[ o] [ 1 Estilo
2. Formato

| o] | 3. Convenciones

=}

Lenguaje
[o]| |4 Gramatica

5. Semantica

a

| 0| | B Registro

Contenido

7. Infarmacian

L D_: 8. Constructo

TIPO DE CAMBIO

Mei_Ling, de Singapur, se estaba preparando para vizjar a Sudafrica durante 3 meses
como participante en un intercambio  estudiantil Mecesitd cambiar dalares de
Singapur (SGD) a rands de Sudéafrica (ZAR)

Pregunta 27: TIPO DE CAMBIO SRR OEE
Durante estos 3 meses, el tipo de cambio pasa de 4.2 2 4.0 ZAR por SGD
2 Resultd = favor de Mei-Ling que el tipo de cambio actual fuera de 4.0 ZAR en lugar

de 4.2 ZAR cuando cambio sus rands sudafricanos a dolares de Singapur? Explica tu
respuesta

Joyeds3 | ysnbuz

sieduely

PISA

2003
)

INee

Reactivo
M413003

Aspecto

Matematicas

Orlgen © Aceptable

o La traduccion O Hanaiar

del item es:

0 9. Cultura

il

— O Inaceptable
[= |

Eliminar
lobservacion

Observaciones y recomendaciones

P T —
“4 Inicio

.. | & mEE_DRM [ [ 8andeiade en...

0AORAI [3p UQIDEN[eAT

81210 S00)

Ira...
reactivo
M413003 v |

Nimera consecutiva
10 ~

Saliry exportar a XLS

Figure 2. Example of the evaluation screen for the online entry of translation-quality
assessment data (Program developed by Edgar Andrade, of the INEE)
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Spanish English
PISA 2003 Comité de Expertos PISA 2003 Committee of Experts
Disefio Design
1. Estilo 1. Style
2. Formato 2. Format
3. Convenciones 3. Conventions
Lenguaje Language
4. Gramatica 4. Grammar
5. Semantica 5. Semantics
6. Registro 6. Register
Contenido Content

7. Informacién

7. Information

8. Constructo

8. Construct

9. Cultura

9. Culture

Cdédigo

Code

Eliminar observacion

Eliminate observation

TIPO DE CAMBIO

TYPE OF CHANGE

Mei-Ling, de Singapur, se estaba
preparando para ir a Sudéfrica
durante 3 meses como participante

de un intercambio estudiantil.
Necesit6 cambiar délares de
Singapur (sGb) a rands de

Sudéfrica (zAR).

Mei-Ling, from Singapore is planning to go to
South Africa for three months on a student
exchange. She needed to change Singapore
dollars (sGD) to South African rands (zAR).

Pregunta 27:TIPO DE CAMBIO

Question 27: TYPE OF CHANGE

Durante estos 3 meses, el tipo de
cambio pas6 de 4.2 a 4.0 zAR por
SGD.

¢ Resultd a favor de Mei-Ling que el
tipo de cambio actual fuera de 4.0
ZAR en lugar de 4.2 zAR cuando
cambié sus rands sudafricanos a
dolares de Singapur? Explica tu
respuesta.

During these three months, the type of
change went from 4.2 24.0 zAR per SGD.
Was it better for Mei-Ling that the type of
change today is 4.0 zAR instead of 4.2 zaR

Origen Origin
10. Origen 10. Origin
11. Otros 11. Others
La traduccion del item es: The translation of the item is:
Aceptable Acceptable
Regular Fair
Inaceptable Unacceptable
Observaciones y recomendaciones | Observations and recommendations
English English
Espaiiol Spanish
Francais French
Evaluacion del reactivo Evaluation of question
Objs Grales Gen. Objs
Reactivo Question
Aspecto Aspect
Ira... Go to...

Numero consecutivo

Consecutive number

Salir y exportar a XLS

Sign out and export to XLS

Salir

Sign out

Note: Figure 2 translation
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Il. Sensitivity of the model for test-translation review
2.1. Mexican translation of TIMSS-1995

Data on the implementation of the TIMSS-1995 in Mexico are practically unknown,
because the country withdrew its participation after the data had been collected,
but before the results were published (Backhoff-Escudero and Solano-Flores,
2003).

With the creation of the National Institute for Educational Evaluation (INEE) in 2002,
Mexico entered an era of public awareness of evaluation and renewed
expectations of transparency on the subject of educational issues, especially in the
context of accountability.

As part of the efforts to evaluate the previous work of the education system in
connection with testing, the INEE funded a series of studies that contribute to
getting the maximum benefit from Mexico’s participation in international
comparisons. In this study we used the methodology described in the previous
section to examine the quality of the Mexican translation of the TIMSS-1995.

2.2. Sample items

Most of the data derived from the implementation of the TIMSS-1995 in Mexico were
destroyed (a fact which in itself shows the need to develop appropriate
mechanisms for documenting development and test-translation processes).
However, shortly after the creation of the INEE it was possible to recover the blank
copies of all the examination booklets used by the students of Population 1 (age 9,
third and fourth years of primary education) and to the students of Population 2
(age 13, first and second years of junior high school).

It was also possible to retrieve information about the p-values of some items (the
proportion of students who answered the questions correctly) for the 1995
application (which took place as part of Mexico’s participation in the international
comparison) and the application made by the General Directorate of Evaluation,
Ministry of Education, in 2000. The corpus of items in our study consisted of 88
items for mathematics and 81 for natural sciences, applied to Population 1; and 76
items for mathematics and 74 for natural sciences, applied to Population 2 (a total
of 319 items.)

In order to examine (albeit in a limited manner) the potential impact of translation
quality on student performance, we analyzed the correlation between our
measures of translation quality with the p-values of 42 mathematics items and 39
natural science items, applied to Population 2.

Revista Electrénica de Investigacion Educativa Vol. 8, No. 2, 2006 13



Solano-Flores, Contreras-Nifio, & Backhoff: Translation and adaptation...

2.3. Participants

Students. The correlation analysis was based on p-values of the items calculated
using the student records of Population 1 (N = 10.122 for third grade, and N =
10.194 for fourth grade); and those of Population 2 students (N = 12.809 for first
level and N = 11.843 for second level of junior high school).

Committees of reviewers, and review process. There were set up two
translation-review panels composed of specialists with diverse backgrounds and
professional experience, based on the configurations described above. The
project researchers facilitated review sessions, consistent with steps 1 through 7 of
the review process also previously described.

While the linguist, the psychologist, the specialist in measurement, and (obviously)
the translator had English-language proficiency, teachers and curriculum experts
on both committees had a limited knowledge of that language. One criterion which
professional translators use for assessing the quality of a translation, is that any
translated material should appear to have been written directly in the source
language. Consequently, teachers’ and curriculum experts’ limited knowledge of
the English language allowed their judgments on the items in Spanish to remain
free of the influences exerted by an understanding of the items in the source
language.

After the discussion of each item, the review committees agreed to classify the
item as acceptable or questionable. This decision was made in a somewhat
subjective, but collegial manner, based on the impact, in the reviewers’ judgment,
that the quality of the translation could have on students’ performance. The
reviewers were unaware of the procedure used to quantify the items’ translation
errors.

[1l. Results

The lack of information about the students (e.g. external measures on their
academic performance, demographic information or information on their linguistic
or reading/writing skills) limited the range of analyses we were able to perform.
Consequently, our study was limited to analyzing the frequency of translation
errors observed among populations by grade and content area, and to the
correlations between measurements of translation quality and p-values of the
guestions.

Frequency of translation errors. In most of the items there were found
translation errors belonging to two or more dimensions. On an average, the items
had errors in approximately four dimensions (mean = 3.84, S.D. = 1.68, median =
4.0, mode = 4.00). About 7.5% of the items analyzed were identified as
unacceptable. These tended to have the highest error scores (Table I).
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Table Ill. Number of Errors: Descriptive statistics
of items identified as acceptable and as questionable.

Mean Standard 050, Standard g Range
deviation error
AcEeptabIe items 6.25 337 6.00 19 8.00 0-17
(n =295)
guzesztlgnable items 8.83 319 8.50 64 8.00 3-20

In general, we observed similar patterns of error frequency in both populations and
in both content areas (Table Ill). For example, common mistakes observed in the
items for Population 1 and Population 2, and in the items in mathematics and
natural sciences come from the categories semantics (82.0%-89.8%) and format
(75.0%-83.8%). However, significant differences were observed between
populations and between content areas in certain dimensions. One of these was
register, in which the frequencies were different between populations and between
content areas within each population. Registry errors were more frequent in
mathematics items (18.2%) than in natural science items (9.9%) for Population 1;
but were more frequent in natural science items (23.0%) than in mathematics items
(17.1%) for Population 2. Another case was curriculum. Errors in this dimension
were much more frequent in questions used with Population 1 (12.5% and 17.3%
for mathematics and natural science, respectively) than those used with Population
2 (3.9% and 2.7% for mathematics and natural science, respectively).

Table IV. Translation errors by population, content area
and size of dimension, in percentages of items.

Population 1 (9 years) Population 2 (13 years)
Dimension Mathematics Na_tural Mathematics Na_tural
of error (88 items) Scm_znces (76 items) Scm_znces

(81 items) (74 items)

Style 17.0 28.4 21.1 29.7
Format 75.0 76.5 82.9 83.8
Conventions 21.6 37.0 11.8 35.1
Grammar 36.4 39.5 36.8 47.3
Semantics 89.8 85.2 82.9 87.8
Register 18.2 9.9 171 23.0
Information 69.3 64.2 447 60.8
Construct 23.9 27.2 15.8 33.8
Curriculum 12.5 17.3 3.9 2.7
Origin 17.0 14.8 17.1 21.6
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Some differences in error frequencies came from influences on discursive styles
that are more common in one content area than in another. Thus, in many
mathematics items we saw an error that consisted in translating two sentences (for
example, “Daniel buys four books that cost $23.50 pesos each. How much money
does he need?”), as a single sentence in the grammatical conditional (“How much
money does Daniel need it if he buys four books that cost $23.50 pesos each.”)

Correlation between translation quality and p-values. In interpreting the
correlations of the error scores with p-values of the items, it should be borne in
mind that it is not the same correlation as a cause-effect relationship. A high
negative correlation simply suggests the possibility of a significant effect on the
quality of translation in students’ performance. It is also important to note that poor
translation is not always biased against the population examined in the target
language (see Solano-Flores, Trumbull and Nelson-Barber, 2002, van de Vijver
and Poortinga, 2005). For example, using a keyword more times than in the
original language version can potentially skew an item for the population examined
in the target language.

P-values of the items and the number of translation errors correlated differently
depending on the population and the content area (Table IV). For Population 1,
negative correlations were observed for positive items for mathematics and natural
sciences. Population 2 showed the opposite pattern: negative correlations for
natural science items, and positive ones for mathematics items. Although the vast
majority of correlations are not significant, the patterns of correlations are
consistent in both grades and in the two years of the test’s application. In both
populations, negative correlations are consistently higher than positive correlations.

Table V. Pearson correlations (two-tailed) between the p-value of the item and the number
of translation errors by population, content area and year of application.

Population 1 (9 years)

3rd, elementary 4th, elementary
Content area n Year Year Year Year

1995 2000 1995 2000
Mathematics 42  -0.233 -0.262 -0.245 -0.333*
Natural sciences 39 0.026 0.024 0.114 0.075
Combined 81 -0.119 -0.128 -0.081 -0.139
Population 2 (13 years)

1st, jr. high 2nd, jr. high
Content area n Year Year Year Year

1995 2000 1995 2000
Mathematics 19 0.157 0.130 0.102 0.132
Natural sciences 23  -0.245 -0.267 -0.187 -0.252
Combined 42  0.048 0.003 0.052 0.039

*Significant correlation (p<.05)
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Due to the lack of additional data, it is not possible to interpret these results in
terms of the interaction between a faulty translation and the intrinsic linguistic
demands of each content area. The differences in the directions of the correlations
may be a mere effect of the different skill levels of those who translated the items
of the two content areas or items applied to the two populations. However, this
hypothesis cannot be tested due to lack of information on the translation process
used for the items.

All we can conclude from the results obtained is that our procedure was sufficiently
sensitive to translation errors to reveal systematic differences between items of
different content areas and different populations, with respect to correlations
between the items’ error measurements and their p-values.

IV. Concluding Remarks

Our knowledge of the sensitive issues involved in the translation of tests has
increased over the past 10 years. For example, research in the field of international
comparisons have shown that even a slightly inaccurate translation of a word can
be enough to affect the differential operation of an item (Ericka, 1998). The
procedures used in the translation of tests in international comparisons have
evolved in accordance with that knowledge. For example, PISA and TIMMS now use
two source languages as a strategy to ensure that the meaning is preserved in
translation (Grisay, 2002). In addition, the use of back translation (re-translating
the item back into the original language) is no longer accepted as irrefutable proof
of equivalence between languages.

However, despite progress, the review of test translation has not received the
same kind of attention; for example, the cultural aspects related to language are
not always considered in a formal way. In addition, in the usual practice of test
translation it is common to suppose that working with translators who are familiar
with the culture of the population for whom the translation is destined, is a sufficient
condition for addressing the main aspects of language use (see Behling and Law ,
2000). However, as we have already discussed here, is not possible to identify
translation errors related to the social aspects of language use, if one does not
have a detailed coding system.

In this paper we have presented for reviewing the translation of tests, a conceptual
framework which establishes error dimensions including, among other things, the
use of language in social and instructional contexts. We have also described how
it can facilitate test-translation review sessions in which multidisciplinary
committees of reviewers discuss and code translation errors.

The results of our analysis of the items on the TiIMSS-1995 test indicate that the
approach is very sensitive to any type of error, from minor production and printing
errors to errors in semantics and curricular representation. On an average, the
items had translation errors belonging to approximately four dimensions of error.
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The most common mistakes were observed in the dimensions format and
semantics.

Finding that almost all the items examined had errors of translation may be
shocking at first. However, these high frequencies can be deceiving if they are not
interpreted properly. First, we need to remember that error does not mean fatal
error. Our qualification process is based on a deficit model, i.e., it is designed to
detect faults, rather than simply deciding whether the items are acceptable or not.
It is based on the assumption that perfect translation of a test is virtually
impossible, and the assumption that it is the cumulative effect of many errors or the
presence of critical errors, that makes the translation of an item questionable.

However, we believe that the observed frequencies of error are too high. One
possible reason for this is obvious: the quality of the translation of the test was
deficient, as demonstrated by the 24 items identified by the panels as severe cases
of inadequate translation and which, for some inexplicable reason, passed through
all the evaluative filters. Another reason is that our conceptual framework is more
detailed, and considers aspects such as register and semantic translation from a
more formal linguistic perspective.

It should be noted that the high frequency of errors detected, not only speaks of the
quality of the Mexican translation of the test, but also of the need to revise the
existing paradigms on test translation and the review of it. The Mexican version of
the TIMSS-1995 went through a certification process based on standards used by
the TIMSS office before it was accepted for use with Mexican students. A report on
the quality of the data from the TiIMSs-1995 includes a chapter on the procedures
used to check the quality of translations of the test (Mullis, Kelly and Haley, 1996).
It also provides the number of items identified as problematic in every country.
According to the report, perhaps published at the same time that Mexico was
withdrawing its participation, “none of the items used by Mexico had been identified
as problematic.”

It would be unfair to attribute the inconsistency between that report and the results
of our study entirely to the limitations of the guidelines for the test translation used
at that time to coordinate the work of translation in the participating countries. In
our opinion, given their general character, it is not reasonable to expect that those
regulatory documents themselves should engender valid test translations, if the
participating countries do not have rigorous internal-review procedures to ensure
proper implementation of these guidelines. The fact that many details of the
implementation of the TIMSS-1995 in Mexico have been destroyed and that there is
no documentation of the process used in translating the test, is an indication
suggesting that countries should develop mechanisms to ensure effective
participation in international comparisons.

In conclusion, we offer four recommendations to countries interested in ensuring
that their participation in international comparisons is grounded in valid test
translations.
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1) Countries should allocate the qualified personnel necessary for an appropriate
process of translation. The translation of tests should be done by teachers and
professionals of different specialties working in teams, discussing in detail every
aspect of the translation. In addition, the translation process should be coordinated
by professionals who have a good knowledge of the test development process and
by professionals in the field of linguistics.

2) Countries should make sure that the activities of test review be an essential part
of every stage of the process of test translation, not just the final phase. The
adequate translation of a test must be understood as a process as thorough as
developing a test in the original language. In that process, versions of the items
must be perfected based on collegial discussion by the members of the review
committees. These versions of the items should also be piloted with samples of
students from the target population to ensure that interpretation is correct.

3) Countries should make sure to allocate enough time for several iterations of test
proofreading. A well-known problem regarding the validity of translated tests is the
small amount of time allotted to the translation process. Limiting the time for the
test’s translation also limits the possibility of discussion among translators and
reviewers, and consequently, the ability to identify and solve translation problems.

4) Countries should ensure that the teams in charge of the test translation and
proofreading, document all their actions and justify all their decisions.
Documenting the translation process is part of the standards of professional
practice in the areas of measurement and evaluation (see American Educational
Research Association, American Psychological Association, National Council on
Measurement in Education, 1999). It also contributes to human-resource training
in these areas, since it allows people involved in projects of international
comparisons to learn from the experience of other colleagues.

We should not underestimate the importance of these recommendations. They
deal with issues consistently identified as critical in the literature on the
development, translation and adaptation of tests. For countries with a recent
history of evaluation using standardized tests, and with a scarcity of professionals
having formal training in the area of measurement, these aspects are particularly
problematic. Dealing with them is crucial if we are to derive a substantial benefit
from participating in international comparisons.
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