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Mathematical word language. On the other hand, Sinugbuanong Bisaya pupils performed better in
problems; English as their second language over their mother-tongue. While results
Language policy appear contradictory, contextual discussions offer valuable insights into the
development; situation, allowing avenues for more exploration and investigations. As
Translanguaging implication to language policy development, this study offers the use of

translanguaging in content area instruction and assessment, specifically in the
teaching and learning of mathematical problem solving.
1. INTRODUCTION
In recent years, the Philippines have institutionalized the mother tongue-based multilingual
education (MTBMLE) through relevant policies which required the use of the pupils’ mother
tongue, first language, or L1 as medium of instruction and assessment in the content areas starting
from kindergarten through the third grade. One rationale for the Philippines’ adoption of mother
tongue as medium of instruction in the early years of formal schooling is to link what the pupils
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have initially acquired and learned from their homes or immediate environments to the academic
expectations, nature, or demands of the school and the curriculum.

The advocates of this curricular language policy forward that it provides for, among other
things, cognitive development and higher order thinking skills of learners. Furthermore, the policy
is believed to ascertain learners’ strong foundations in cognitive skills development and in
acquisition of academic content due to the minimal language barrier. Additionally, terms,
instruction, and assessment familiar to the learners are expected to be used even at the very
beginning of the school year, making academic contents more comprehensible as input to the
learners.

2. LITERATURE REVIEW

Several issues have been observed in more recent years when the policy has been in full
implementation. Williams, Metila, Pradilla, and Digo’s (2014) study, for example, have noted that
there were challenges in the translation of science and mathematical terms into the mother tongue
of the pupils, not to mention the lack of translation equivalents of some science and mathematical
terms. Conversely, they have also noted that pupils are used to counting in English even before
kindergarten. This implies that in reality, there are practical challenges in the implementation of
the mother tongue-based multilingual education.

It can be inferred that the original intention of the language policy is to use mother tongue
in the delivery of instruction and in the administration of learning assessment. Nevertheless, it
was practical for both the teachers and the learners to revert back to English as a second language
when they were not able to access meaning due to the difficulty of translating the science and
mathematical lexicon or simply because of the lack of mother tongue terms that are equivalent to
the English terms used in science and mathematics. In addition, it can also be noted that current
generation of primary school learners have already acquired science and math terms using English
as a second language even before they begin kindergarten because they are already exposed to
different media using several official languages.

On Translanguaging and Content Area Instruction

It has become common scenario in the Philippines” MTBMLE classrooms that teachers
and learners use both mother tongue and English terms or words in content subjects or learning
areas. In point of fact, the study of Williams et. al (2014) also forwards that the teaching strategies
used by the primary school teachers include students’ double exposure through their mother tongue
and English as a second language, especially for number terms. This practice does not appear to
be a case in isolation. Veritably, this is the context by which Garcia (2009) forwards
translanguaging as happening in classrooms. He defines translanguaging as “the act performed
by bilinguals of accessing different linguistic features or various modes of what are described
as autonomous languages, in order to maximize communicative potential” (p. 140).

Translanguaging, according to Baker (2001), may offer education the following: promote
a deeper and fuller understanding of the subject matter; help the development of the weaker
language; facilitate home-school links and cooperation; and help the integration of fluent speakers
with early learners. In addition, Creese and Blackledge (2010) found out in a study that learners
understand better when a text is presented in languages that are familiar to them, even when one
is a second language, and that the mixture and utility of “both languages keep the task moving
forward” (p. 110).
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The earlier statement provides a premise that language matters in the performance of
learners in a content area, like mathematics. It is deemed that solving word problems is actually a
combination of skills in processing or comprehending written information and in mathematics. As
Bautista, Mitchelmore, and Mulligan (2009) claim, learners have difficulties solving word
problems when they have not reached the needed level of proficiency in the language used. The
interplay between a language that is comprehensible to pupils and the skills in word problem
solving is manifested in the pupils’ comprehension of word problems in mathematics. The notion
of math and comprehension being shared in math word problems is shared by researchers who
have included these variables in their studies: Yonson (2017); Alifiab, Aguja, and Prudente (2018);
Boonen, de Koning, Jolles, and van der Schoot (2016); Daroczy, Wolska, Meurers, and Neurk
(2015); and Bautista, Mitchelmore, and Mulligan (2009).

Whitin and Whitin (2000), as cited in Edwards, Maloy, and Anderson (2009), contend that
mathematics is a language in itself. For these authors, pupils in elementary math classes are
actually confronted with different, but somehow related, languages of numbers and words, which
are conveniently both found in math word problems.

Rasmussen and King (2000) and Timmermans, Van Lieshout, and Verhoeven (2007)
defined mathematical word problems as exercises that have relevant information written as text,
which led other scholars (Lewis & Mayer, 1987; van der Schoot, Bakker Arkema, Horsley, and
Van Lieshout, 2009; Jitendra & Star, 2012) to say that the students’ understanding or
comprehension of the text forms part of effectively solving word problems, the other being their
knowledge on mathematical operations.

This simply points out the idea that comprehension is a significant factor to effective
mathematical performance. It is in this context that Boonen, van der Schoot, Wesel, De Vries, and
Jolles (2013) concluded that word problem solving in mathematics is dependent on
comprehension. Word problem solving skills, therefore, would be a difficulty for those who have
trouble in comprehension. Pape (2003) further supports this argument forwarding that an
important individual skill in word problem solving is the student’s reading comprehension
abilities.

In a study among 225 fourth grade children aged 9—10, Vilenius-Tuohimaa, Aunola, and
Nurmi (2008) revealed that that the pupils’ performance on mathematics word problem solving
was strongly related to performance in reading comprehension. Even after controlling for the level
of technical reading involved, performance in maths word problems was still related to reading
comprehension. The authors pointed out that both word problem solving and reading
comprehension need reasoning abilities.

Mother Tongue Research in the Philippines

If one is to comprehensively weave all the arguments provided in the various literature
cited earlier, one can state that the use of mother tongue as medium of instruction in content areas
like mathematics will increase the likelihood that learners comprehend better the word problems
they are asked to solve. This, in turn, increases the likelihood that they perform better with
mathematical word problem solving activities. Alifiab, Aguja, and Prudente (2018), for example,
support this claim when they said that pupils tend to perform better in mathematics when the
medium of teaching and learning is the pupils’ first language. It is important to consider, however,
that more familiar English terms in mathematics may also appear beneficial for the learners
(Williams et al., 2014). This makes apparent that when mathematics terms have been part of the
pupils’ sight vocabularies, they benefit with English as their second language as well.
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It is, therefore, imperative to administer additional investigation using variables such as: 1)
mother tongues from different geographical areas in the Philippines; 2) English as a second
language; and 3) content area like mathematics in order to shed some light into the issues of and
between MTBMLE identified by Cruz (2015); Yonson (2017); Williams et al. (2014) and content
area instruction and assessment in the Philippines (Williams et al., 2014; Alinab, Aguja, and
Prudente, 2018).

Research Problems

In order to contribute potential information on the current literature as regards the use of
mother tongue as a more comprehensible language for the learners’ acquisition of mathematical
skills in problem solving, the researchers sought to compare the pupils’ performance in a parallel
mathematical word problem solving test which are written in both English and in their respective
mother tongues, i.e. Tagalog for Bataan learners from the northern island of the Philippines and
Sinugbuanong Bisaya for Malaybalay pupils from the southern island of the country.

Specifically, this investigation sought to answer the following questions:

1. What is the performance of the Grade 3 pupils in solving the mathematical word
problems written in English?

2. What is the performance of the Grade 3 pupils in solving the word problems written in
their respective mother tongues (7Tagalog or Sinugbuanong Bisaya)?

3. Is there a significant difference between the pupils’ performance in the word problem
solving when presented in English and when presented in their mother tongue?

3. MATERIALS AND METHODS

This study utilized a quantitative methodology, specifically the descriptive research design
which compared the Grade 3 pupils’ performance in word problem solving tests written in English
versus written in their mother tongue. The first test was presented in English while the second test
was presented in the learners’ mother tongue. In the case of learners from Bataan, the second test
was written in Tagalog, while for the pupils in Malaybalay, the second test was written in
Sinugbuanong Bisaya.

A total of 150 Tagalog and 131 Sinugbuanong Bisaya pupils composed the number of
respondents in the study. The researchers utilized purposive cluster sampling where pupils who
belong to the first or prime sections, typically homogenous sections, from four central schools in
the Division of Bataan, and pupils who belong to the first or prime sections from four central
schools in the Division of Malaybalay were selected. Such purposive sampling is done due to the
grade three pupils’ full three years exposure to the implementation practices within the current
MTBMLE policy in the Philippines. These pupils have undergone and have passed a screening
test conducted before their enrolment, which determined their eligibility to be grouped to the prime
section. They, therefore, belong roughly to the upper five percent of the Grade 3 cohort of learners.
For ethical purposes, the consent of both the grade three pupils’ teachers and parents were secured
and none of the respondents in this study was personally identified. Therefore, all of the data for
personal identification were kept in utmost confidentiality and treated only for the purpose of the
current study.

A teacher-made parallel multiple-choice test developed from a table of specifications
covering the lessons and competencies of Grade 3 pupils for the first and second quarter of the
school year was prepared by third grade teachers who were not teaching the respondents involved
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in the study. This test was written in English and was later translated to Tagalog and Sinugbuanong
Bisaya. The numerical values in the word problems written in English, however, were altered
when translated to the mother tongue. This was to prevent the threat to validity which is the
learners’ ability to memorize the English version of the test and their use of the same calculations
for the translated version if the tests were given the same figures and were not altered.
Subsequently, the test was validated for content, language, and meaning by the divisions’
MTBMLE Coordinator and the third grade mathematics and English teachers. There was
unanimous agreement between and among the validators of the test. The validation includes a
consensus that the translations of the English version were captured in the respective mother
tongues of the learners from Bataan and Malaybalay.

After the administration of the test, the items were checked or marked and the mean and
standard deviation were computed. The two tailed t-test was used to compare the pupils’
performance in the test written in English and the test written in their respective mother tongues.
Furthermore, in order to clarify essential points relative to the results of the tests, random informal
retrospective interviews were made. The responses were collected randomly from the students
and their third grade teachers.

Despite the absence of qualitative documentation and analysis on the actual problem
solving processes or strategies that the pupils deliberately used, this study rests on the assumption
that their performance, which is globally measured by their scores in the teacher-made multiple-
choice tests, reflects their understanding or comprehension of the mathematical word problems
since there are extensive studies that correlate reading comprehension and word problem solving
performance (Harlaar, Kovas, Dale, Petrill, & Plomin, 2012; Fuchs, Gilbert, Fuchs, Seethaler, &
Martin, 2018). In point of fact, Fuchs, et al. (2018) conclude that text comprehension and oral
language are strong predictors of word problem solving. It may, therefore, be safe to assume that
the higher scores the pupils have on the word problem solving tests, the more likely that they have
understood the word problems. However, this assumption does not undermine the potential benefit
of an available analyzed qualitative data with regard to the actual solving processes and strategies
that the pupils deliberately used in order to inform readers of this study about the comprehension
the pupils had about the mathematical word problems.

4. RESULTS AND DISCUSSION

Table I shows the performance of the Grade 3 pupils in their word problem solving with
regard to the test presented in English. Among the four schools that participated in the study,
Division A (Tagalog — Bataan) shows two schools whose pupils performed above the passing
mean percentage score (MPS), which is 75% based on the Philippine grading system. Two schools
performed above the passing MPS, while the other two did not reach the passing mark. It can be
noted that the last two schools’ performance is below the passing MPS. As for the performance
of pupils from Division B (Sinugbuanong Bisaya — Malaybalay), all participants’ MPS were below
the 75% passing standard.

Additionally, Table I manifests the performance of the participants in their word problem
solving with regard to the test presented in their respective mother tongues. For Division A pupils,
the same pattern can be seen based on their performance in the English version of the test. Two
schools obtained a mean percentage score above the passing rate, while the other two did not make
it to the passing mean percentage score. As for Division B, their performance in the mother tongue
version of the test is also reflective of their performance in the English version of the test. All
schools were not able to reach the MPS of 75%.
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Table 1. Grade 3 Pupils’ Performance in Word Problem Solving in English and Mother Tongue

Number of

Division Pupils (N) Mean (X ) Mean Percentage Score (MPS)
fl;lfgi‘;’ilon A) 150 English Tagalog English Tagalog
School A 37 8.00 7.74 80.00 77.40
School B 38 8.10 8.24 81.38 82.75
School C 40 3.65 6.68 37.77 67.46
School D 35 5.17 6.77 51.71 67.71
Malaybala . Sinugbuanon: . Sinugbuanon
(Divi:ion ];)) = English lgisaya ; English Bgisaya j
School A 34 3.71 3.08 37.10 30.80
School B 29 3.45 3.83 34.52 38.39
School C 36 3.78 3.27 37.78 32.78
School D 32 3.38 3.02 33.82 30.29

Generally, based on a 75% mean percentage score as passing rate, majority of the school
sampled collectively from Division A and Division B demonstrate a dismal performance for both
English and mother tongue versions of the mathematical word problems. It is important to note,
however, that Division A performed better with regard to the mathematical word problem solving
test written in their mother tongue. Conversely, as for Division B, the pupils appear to perform
better in the English version of the mathematical word problems.

Table 2 presents the performance of the pupils in Division A (Bataan) as regards solving
mathematical word problems presented in English and in their mother tongue, i.e. Tagalog. To
compare whether there is a significant difference in the Grade 3 pupils’ word problem solving
performance presented in English and in their mother tongue, the p-value for paired sample means
was computed.

Table 2. Division A’s Mathematical Word Problem Solving Performance in English and Tagalog

i/[‘z:lt%u;fstUsed mn X SD t-value p-value Interpretation
English 6.205 3.720 1.976013178 0.00000 Significant
Tagalog 7.358 0.4392

N=150 a = 0.05 *95

Data in Table 2 indicate that at « = 0.05, with the critical p-value of 0.0000, the pupils’
performance in the mathematical word problems are significantly better when mother tongue is
used rather than English as a second language. This implies that there is an undeniable potential
in the use of mother tongue with regard to instruction and assessment of mathematical learning.
In addition, this provides evidence that when language is more comprehensible to pupils, they
understand better the content of what they are learning (Bautista, Mitchelmore, and Mulligan,
2009).
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Table 3 manifests the performance of the pupils in Division B (Malaybalay) as regards
solving mathematical word problems presented in English and in their mother tongue, i.e.
Sinugbuanong Bisaya. Same statistical measure used in 7Table 2 was used to provide the
meaningful data subsequently presented herein.

Table 3. Division B’s Mathematical Word Problem Solving Performance in English and

Sinugbuanong Bisaya
I]::Isltguage ORI £ x SD t-value p-value Interpretation
English 3.695 1.835 2.29 0.024 Significant
Sinugbuanong Bisaya 3.397 1.999
N=131 a = 0.05 *95

The data in Table 3 indicate that at a = 0.05, with the critical p-value of 0.024, the
mathematical word problem solving performance of the pupils is better when English as second
language is used rather than the mother tongue. This appears to contradict the earlier argument
that mother tongue better facilitates the comprehension of the content. However, if one is to
analyze the data in Table 1 in relation to the performance of Division B’s pupils, their performance
for both English and mother tongue versions of the mathematical word problems was dismal.
Therefore, even when English as a second language better facilitates their performance in solving
mathematical word problems, English alone does not guarantee favorable performance in such
tasks.

One potential explanation to the seemingly incongruent or conflicting results is the status
of the mother tongue as a lingua franca. In the case of Malaybalay, Sinugbuanong Bisaya may
serve as the /ingua franca in that region but the linguistic profiles of the pupils could suggest that
the inhabitants of Malaybalay may probably be more inclined to prefer the use of their L2 and that
they may be more competent in the languages used for wider communication, which, in the
Philippines’ case, are English and Filipino.

Williams, et. al (2014) offer support to this claim when they forwarded that the reason for
the preference in using English in certain circumstances include the following: 1) mother tongue
lexicon for numbers and mathematical terms appear to be longer; 2) there is difficulty in
understanding highly technical or academic terms in the mother tongue; and 3) academic
competitions usually utilize English as language for general communication. Additionally, they
have also found out that for some people, the use of mother tongue in instruction, especially in
mathematics and science, is perceived to be beneficial only to low-achieving pupils. This implies
that there is still a negative connotation in the use of mother tongue in academic discourse. It is
important to note, however, that even when these perceptions are in place, their respondents still
perceived mother tongue to be effective for faster learning and for less reteaching.

In the context of Bataan where the performance of the pupils clearly indicate that using
Tagalog over English as L2 was indeed more beneficial to the performance of students working in
mathematical word problem tasks, it is important to note that even when this result contradicts the
case of Malaybalay where English appears to be more beneficial, the cases of Tagalog and
Sinugbuanong Bisaya manifested in this study cannot be totally compared and contrasted without
considering its contextual circumstances.

It is an undeniable fact that Tagalog comprises majority of the lexicon of the Filipino
language which is one of the /ingua franca and one of the official languages of the Philippines.
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Tagalog, even when it is the lingua franca and potentially the mother tongue of a select region in
the Philippines, it appears to almost always possess the status of a national language. Therefore,
it gives due advantage to Bataan pupils because their mother tongue is more widely and
extensively used in all aspects of daily living unlike in the case of Sinugbuanong Bisaya which
remains a regional /ingua franca.

Relative to the random informal retrospective interviews made with pupils and their third
grade teachers, the pupils have varied responses as to how they found the test in English and in
their respective mother tongues. Some claimed to have found the test in English easier than the
mother tongue, and others the other way around. This difference may be attributed to
translanguaging that happens in class. Pupils have mentioned that their teachers often made the
lessons easier when they introduced mathematics lessons using the mother tongue. They even
mentioned that when the teachers explained, they made use of the common words and language
that they normally use in daily conversations, the one that the pupils are very much familiar within
their homes and in their immediate environments. Conversely, some pupils and teachers claimed
to have used English in cases where there is no better option but to use the more familiar English
lexica or because there is a lack of counterparts in the mother tongue in relation to technical or
academic terms in mathematics.

For these reasons, the responses to the random informal retrospective interviews affirm
Baker’s (2001) claim that translanguaging promotes a deeper and fuller understanding of the
subject matter. Based on the approximations of this study, it may be safe to forward that the
combination of mother tongue and English as a second language is beneficial to content area
instruction and assessment, especially in developing mathematical word problem solving. It
would, therefore, be counterproductive to dismiss the potential of multiple languages in clarifying
concepts in the teaching of mathematical problem solving. This study affirms Creese and
Blackledge’s (2010) statement that learners understand better when a text is presented in languages
that are familiar to them, even when one is a second language, and that the mixture and utility of
“both languages keep the task moving forward” (p. 110).

5. CONCLUSION

The performance of pupils in solving mathematical word problems presented in both their
mother tongue and English as their second language differs as evidenced by the inverse or
contrasting results found in two locales involved in the study. On one hand, the use of mother
tongue in mathematical word problems appears to be beneficial to young learners of mathematics
especially with regard to the development of their problem solving abilities. On the other hand,
the use of English as second language potentially eases the burden of both the teachers and learners
in their search for mother tongue counterparts or equivalents of technical or academic
terminologies which are, in fact, more readily accessible through English as a second language
being the language used for wider communication.

Implications to Language Policy Development

It is imperative, therefore, to consider all linguistic resources that the learners and teachers
cognitively share in order to maximize the instructional and assessment episodes in the classroom.
Rather than treating one language as superior to the other, language policies relevant to the school
curricula should be designed to make all linguistic resources as constituents to learning academic
content. Language policies should encourage translanguaging as a potent practice in the delivery
and transaction of comprehensible academic content and discourse between and among teachers
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and learners. English as a second language should not be seen as the only linguistic resource for
speakers of other languages especially when the community comes from a dense multilingual and
multicultural backgrounds (Owojecho, 2020) but it should be seen as an additional linguistic
resource for multilingual individuals.

The status of a language on the basis of being an L1 or an L2 does not seem to merit much
when all the participants, i.e. teachers, learners, and texts, of the teaching and learning process
interact and transact information through comprehensible languages.

Recommendations and Future Directions

This current investigation was limited to the study of two mother tongues spoken from two
geographical regions of the Philippines. Researchers may want to expand the coverage of the
study in order to include the more-than-a-hundred mother tongues or first languages spoken by
people in the Philippines. Some researchers may also want to do a replication of this study but
with a cross-sectional design so as to include not only the primary levels but also the secondary
and university levels of schooling. This is to see if there is incidence of translanguaging not only
in the early years of schooling but also across the whole schooling lifespan. The researchers would
like to forward or theorize that the incidence of translanguaging definitely happens in the primary
schooling of ESL learners but evidence must be established to support that translanguaging also
happens in the secondary and university levels. Hence, further investigation is still needed to
establish a stronger grounding of translanguaging as a component in language policy development
across the curriculum of basic and higher education.
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