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Summary

Language plays an important role in Mathematical teaching and learning, Mathematics
learning does not only require computational ability and concept understanding but there is a
vital role that language plays. “Mathematics learning is a triad: language learning, procedural
competence and conceptual understanding” (Stacey, 2018). The main aim of this study is to
explore ESOL specific teaching and learning interventions of key words and phrases in the
GCSE maths classroom. To this end, we have chosen ten commonly-used yet ambiguous
words i.e. words that have a different meaning in everyday English to their meaning in
maths. We designed an intervention in which we pre-teach learners the English and maths
definitions of words and learners complete the heavily adapted Frayer model at the end of
each intervention session. To check the effectiveness of the intervention we administered
pre-diagnostic and post diagnostic tests with questions that use the ambiguous terminology
for the learners to complete and we also collected learners’ opinions and teacher reflections
at the end. There were 5 teachers and over 100 students that completed the pre-diagnostic
and post-diagnostic tests. We also gave learners an initial language questionnaire that
allowed us to classify learners as ESOL and non ESOL.

When we fit a regression model to the data, we found out that ESOL learners did better than
the non ESOL learners in both the pre diagnostic and post diagnostic tests. We also found
out that both cohorts have increased their maths scores from pre diagnostic to post
diagnostic tests.

When we considered the learners who completed both diagnostic tests, we observed a
statistically significant difference in the means of pre diagnostic and post diagnostic tests,
specifically, the post-test mean was greater than pre-test.

We also found out that on average, the percentage of learners who know or have an idea of
the English definition/meaning and maths definition/meaning for each word and the
proportion of the correct definitions/meaning increased after the intervention. Therefore,
when teaching the vocabulary, we included the non ESOL, because they benefited from the
interventions in the language of mathematics.
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1. Introduction

Newham College is a large Further Education (F.E.) College situated in the London borough
of Newham, in the heart of the Inner East of London. Newham has one of the youngest
populations in the country, as well as having a high proportion of Black, Asian and minority
ethnic (BAME) residents.

Newham College has two main sites — one in East Ham and the other in Stratford — and
offers a wide range of courses from Entry to Level 4/5 for 16-19-year olds and adults. There
were 540 learners doing GCSE maths this year and 91% of these were BAME. The
achievement rate for GCSE in 2018/2019 was 96% (including 27% Higher Grade), for
2019/2020 the achievement rate was 98% (including 35% Higher Grade)

The maths team at Newham College deliver maths across the full range of vocational
subjects as part of the 16-19 Study Programmes and to adults studying at the College.

70% of 16-18 students who enrol at Newham College have not yet achieved a GCSE grade 4
or above in English and/or maths and therefore need to either resit these exams or take
Functional Skills in order to develop the skills needed to achieve a GCSE 9-4 qualification
before they leave College.

The College is committed to providing a high-quality learning experience that meets the
needs of its students ensuring they can progress into employment and/or further/higher
study.

Newham College is a Centre for Excellence in Mathematics (CfEM). CfEM is a beacon that
draws together other organisations/institutions who share common aims and values in the
sector and allows a platform to draw on best practice and ideas. It is also a platform that is
resourced and dedicated to allowing and enabling research that provides tangible outcomes
and evidence that can inform sector wide practice.



1.1 why this topic?

In 2019/2020 Newham College and its CfEM partners researched the question “"How do
learners with English as a second language respond to teaching interventions of key
words and phrases specific to GCSE maths.”

In 2020/21, we wanted to build on this action research and wanted to refine both the use of
the Frayer Model for use in the classroom and in collaborative planning, to identify specific
key terminology and expose misconceptions, and to develop and trial new teaching
interventions for GCSE maths learners with ESOL needs. The terms ESOL and EAL are
used in this report, meaning English as a Second Language and English as an Additional
Language, respectively.

Our research topic was influenced by the large number of ESOL learners within our
organisation and within our network of colleges, and the low levels of formal qualifications in
English that our learners have on joining the College. Well over 60% of maths learners who
were surveyed stated that English was not their first language within Newham College. Most
learners joined the College without any formal qualifications in English or maths (74%)
compared to 32% nationally for General FE colleges. Approximately three quarters of learners
who study at the College main sites and community venues are from a black or minority ethnic
heritage background. A range of social indices confirms that many of the borough’s residents
are faced with extreme socio-economic challenges, English language being a part of this.

The College and its Network partners offer a wide range of ESOL courses to support the
learners and we work alongside ESOL colleagues to inform practice and ideas.

This topic has been picked up by the ETF/University of Nottingham, two organisations
running CfEMs on behalf of the DfE, as an additional strand for 2020/2021 and it also fits
well within the framework of mastery. If learners cannot access the language, they cannot
master the maths and are less likely to make progress and achieve. This is supported by
current national policy to improve both maths and English language skills within the post 16
sector and the College’s own vision “To give our students the confidence, skills and
gualifications that employers need, and that will support local people to get great
jobs.”

Majewska (2019) states that; “"EAL learners may find the shift from conversational to
mathematical language more difficult than native speakers and may require more time to
develop mathematical language proficiency than their peers.” This supports our research, as
we aim to spend time exploring ways that we can allow learners in the maths classroom time
to develop their language skills in order that they can successfully access the syllabus,
resources and the exam.

The main aim of this study is as follows: “to explore ESOL/EAL specific teaching and
learning interventions of key words and phrases in the GCSE maths classroom with a
particular focus on how best to support learners who have previously struggled with maths
and who have reached the age of 16 without a maths GCSE grade 4 or above through the
teaching of ‘Key Words and Phrases’ in the GCSE maths classroom and how they impact on
learners’ progress.

Hence the title of our project is: “To explore ESOL specific teaching interventions of key
words and phrases in the GCSE maths classroom and how they impact on
learners’ progress”.



2. Literature Review

Introduction

Within the CfEM Newham network, there are a significant number of learners that have
English as a second language and, over the years, as practitioners, there is an observation
that language hinders and forms a barrier to the learning of mathematics for the ESOL/EAL
(/English to Speakers of Other Languages/ English as an Additional Language learners). We
see learners with mathematical ability that struggle to participate in classroom activities and
underperform in their GCSE maths and functional skills maths exams, because of the limited
language skills. Many pupils with overseas educational backgrounds who are learning to use
English as an additional language may find classroom spoken language more difficult to
access than written text in a subject such as mathematics (Barwell, Leung, Morgan and
Street, 2002).

Due to COVID, teachers are now required to provide blended delivery and blended learning
opportunities and carry out research remotely using technology. Arthur & David (2020)
comment on teachers needing to change their practice so rapidly — they are faced with “a
very steep learning curve when it comes to using digital tools and finding creative solutions
to practical problems" (Arthur & David 2020)

In this action research (AR), we will investigate the language barriers that ESOL/ EAL
learners encounter when undertaking GCSE maths resits and will carry out pedagogical
interventions to measure effectiveness in helping learners overcome those barriers and
improve their understanding of mathematics and enhance their attainment. Chad (2007) lists
the issue facing mathematics learners as:

1. There isn't a consistent uniform version of maths vocabulary.

2. Students are unable to recognize and recall maths terms.

3. Some terms’ definitions differ in maths context than in everyday usage.

This literature review is divided into five sections. The first section gives a brief overview of
the importance of language in mathematics learning. The following three sections present
themes found to be common in the literature review i.e. vocabulary, mathematics register
and word problems. The last section gives our conclusion of the literature review



2.1 Importance of Language in Mathematics Learning

A growing body of literature has examined the impact of the language on mathematical
learning. Mathematics learning does not only require computational ability and concept
understanding but there is a vital bridging role that language plays. “Mathematics learning is
a triad: language learning, procedural competence and conceptual understanding” (Stacey,
2018). This was informed by the importance of thought and discussion as an aid to learning
mathematics, which has led to the view that restricted thought or talk can lead to restricted
learning (Sfard, 2008; Barwell, 2009; Woolley, 2013, cited in Stacey 2018).

Stacey (2018) points out that language structure and language content have a substantial
impact on students’ ability to engage with mathematical material and thus presents serious
challenges to students for whom English is their second language. There is growing
recognition that language (and bilingualism/multilingualism) plays a key role in mathematics
teaching and learning. Given the increase in international migration, the changing status of
minority/indigenous groups and the dominance of English as a language for learning and
teaching mathematics, many students face a transition to learning mathematics through the
medium of another language (Barwell, Barton & Setati, 2007- pg. 9, cited Coben et al, 2015).

This AR group subscribes to the idea that language forms the wheels that drive
mathematical learning and without proper understanding of the mathematical language,
learners will not achieve fluency and the deeper understanding needed to progress. Maths is
a language that has got its subject-specific vocabulary; therefore, “to be fluent in that
language, one should be able to use and understand vocabulary” (Chad, 2017).

In their recent paper about the contribution of language ability to mathematics learning,
Natthapoj et al (2020) argue that there are four key experiences in mathematics learning,
language being one of them. These are concrete manipulation, pictures and symbols in
addition to language (Bruner (1966), Haylock and Cockburn (2013), cited in Natthapoj et al,
2020)

Petersson and Norén (2017) undertook a study in Sweden in which they investigated the test
responses of immigrants and non-immigrant learners in Swedish schools. They observed
how the learners solved two problems based on fractions, one of these problems being
halving a fraction. They found out the newly arrived second language immigrants in Sweden
appeared less likely to have the word half in their Swedish mathematical vocabulary. The
early arrived immigrant learners who lived longer in Sweden managed to connect the word
half to division by 2 but find it hard to correctly apply it to fractions.

In our teaching experience we have found that in order for learners to learn mathematics,
they need to understand the language of mathematics. However, we have also found that
the language of mathematics can create some confusion for not only EAL/ESOL learners but
also to EFL(English as a First Language) learners.

Whilst accepting of the fact that there is a multiplicity of inter-connected factors, we provide 3
key reasons why EAL/ESOL learners find it hard to understand the language of
mathematics:

1. There are words that have some meaning in everyday English and another meaning in
mathematics.

2. We observed that some learners struggle to differentiate and understand the difference
between pairs of words that represent topics that are closely related and interlinked.
Examples of these are: Multiples and Factors, Estimate and calculate

3. Some learners struggle to make sense out of word problems.



2.2 Mathematics Register

There are different uses of some words in different contexts and this might create cognitive
overload to the second language learners who are learning English and mathematics at the
same time. Halliday (1978, p. 195, cited in Jourdain & Sharma 2016) defines maths register
as a “set of meanings that is appropriate to a particular function of language, together with
the words and structures which express these meanings”.

There are mathematics and English language registers, some vocabulary may change
meaning between registers, i.e. there are words that have a meaning in everyday language
and a different meaning in the mathematical register. EAL learners find it hard to work
between the mathematical register and the English register (Jourdain & Sharma, 2016). The
process of learning mathematics inevitably involves the mastery of the mathematics register
(Setati, 2005, cited in Coben et al 2015) “without this fluency, students are restricted in the
ways that they can develop or redefine their mathematical understandings” (Meaney, 2005,
p. 129, cited in Coben et al, 2015). Developing a learner’s mathematical register provides
them with analytical, descriptive and problem-solving skills within a language and a structure
through which they can explain a wide range of experiences (Ni Riordain, Coben, & Miller-
Reilly, 2015: page 13).

2.3 Vocabulary

In their recent literature review (Coben et al, 2015) identified the number of “borrowed
words” from everyday English as a key issue that causes significant problems for second
language learners (as well as monolingual learners) (Pimm, 1987, cited in Coben et al
2015). These words tend to be ambiguous due to having one meaning in the mathematics
register, while having another meaning in everyday use, examples of such words include
average, degree, even, odd, operation, (Yushau & Bokhari, 2005, Cited in Coben et all
2015). The non-mathematical meanings of these terms can influence mathematical
understanding, as well as being a source of confusion.

Kotsopoulos (2007) states that for these learners, when coming across these “borrowed
words” mathematics can seem like a foreign language. (Jourdain & Sharma, 2016) note that
“It is important that students are taught these words in a mathematical context because they
will differ from their everyday English use”.

Cummins’ (2003, cited in Natthapjot et. Al 2020) made distinctions between the Basic
Interpersonal Communicative Skills (BICS) and Cognitive Academic Language Proficiency
(CALP). Acquiring CALP is particularly challenging for learners whom the language of
instruction is not the first language (Natthapjot et. Al,2020).

According to Stacey (2018), the absence of a body that oversee the quality of English
language content has led to the proliferation of single words that have more than one
meaning, only one of which is mathematical. Examples of these words include product,
factor, modal, chord, table, change and expand (Stacey, 2018).



2.4 Word Problems

Being able to solve mathematic word problems is a fundamental skill that promotes creative
thinking and enables the students to think in a logical manner. It enhances their
understanding of how mathematics can be applied to real life situations and can improve
their analytical skills and comprehension.

English speaking students are likely to be drawing on a considerable knowledge of the
construction, content and meaning of the phrases and questions they are given, whereas
those without English as a first language may be focused initially on the translation, before
reaching a point where they can process the mathematical content.

At the very least these students may need more time to cover the same amount of work
(Swan & Smith, 2001 cited in Stacey 2018).

Abedi and Lord (2002) undertook a systematic study of the impact that language has in
mathematics learning. They found that there was a large gap in mathematics results
between English language learners and students from English speaking backgrounds when
assessed using word problems.

More recent evidence by Natthapoj et al (2020) shows that EFL learners significantly
exceeded EAL learners in the word-based component of the mathematics test only. Their
analysis also revealed that there are differences in how reading comprehension ability is
related to the mathematical word problem solving performance for EFL and EAL learners.

Jourdain and Sharma (2016) discuss the importance of using word problems in mathematics
classrooms, they state that students can gain a deeper understanding of specific concepts
when applied to a real-world context. They continue and write that word problems should be
written in a way to allow students to understand the meaning of a problem, as opposed to
using it as a means to demonstrate mastery and understanding of a computational property
(Barwell, 2005; Moscardini, 2010 cited in Jourdain and Sharma, 2016).

2.5 Conclusions

The need to understand mathematics and its terminology is greater than ever during the
pandemic. In fact, this point is summed up by Arthur and David (2020) by saying “The
pandemic requires the whole population to be much more mathematically literate” when
exposed to statistics in the media as an example.

Language is vital in mathematics learning as Sierpinska (1994, cited in Coben et al 2015)
stated that when working with bilingual/multilingual learners. We need to be acutely aware of
their languages and how these languages may impact on their mathematical thinking and
learning as language is necessary to facilitate mental representation and manipulation of
written mathematical text.

Jourdain and Sharma (2016) remind us that “teachers need to be aware of issues
surrounding teaching mathematics to English language learners and plan accordingly”. They
continue and say that being unaware of these issues can have a negative impact for the
learning of all students.

After reviewing literature, we decided to focus on a 5 week long intervention. We wanted to
see if teaching two ambiguous words each week will help learners to learn and familiarise
themselves with some ambiguous words that appear in both the English and maths register.



The aim was to use an intervention technique which can easily be embedded into a lesson.
There was a focus to not create another layer of difficulty for the learners. Ashcraft (2002,
cited in Stacey 2016) reiterates that teachers need to understand the cognitive load on
students, and that asking students to complete multiple tasks in the classroom can slow
learning. Our Action Research is linked to maths mastery as it encourages the use of
'lexicon for deep mathematical learning'. Curtis (2018) points out that the mathematics
mastery approach empowers mathematics teachers to allow all pupils to experience a deep
mathematical understanding and give the teachers a common language to explicitly use
when evaluating pupils' quality of mathematical learning.



3. Methods

We collected a mixture of qualitative and quantitative data including English and maths
definitions of ten ambiguous words, scores of the maths questions based on those words
and teacher reflections and learner feedback.

The language questionnaire (Appendix C) is used to categorise learners into ESOL and non
ESOL learners. The pre-intervention diagnostic assessment (Appendix D) was conducted to
establish the learners starting point before the Intervention lessons are delivered. The key
areas of delivery include an innovative approach to teaching everyday English meaning and
Mathematical meaning of ten ambiguous words and the use of a heavily adapted Frayer
model (Appendix A).

In addition, post-intervention diagnostic assessment (Appendix E) was conducted with the
aim of evaluating the Intervention lessons. A learner’s questionnaire (Appendix F) was
administered to determine the students’ comments and feedback from the intervention and
lastly teachers’ reflection questionnaire (Appendix G) was administered to ascertain the
teachers’ feedback from the overall intervention.

Pre- Post- Teacher
intervention intervention reflection
diagnostics diagnostic questionnaire

Language assessment assessment.
questionnaire Intervention Lea.rner :
questionnair

Table 4.1 below gives a summary of the number of respondents for each the data
collection method.

Language questionnaire 141 Ms forms Online

Pre-diagnostic test 114 Ms forms Online

Post-diagnostic test 133 In class

Post- intervention questionnaire for the 95 Ms forms Online

learners

Teacher reflection collected using 5 Ms forms Online
Table 4.1

While at the planning stage we planned the intervention lessons to be delivered in class and
put the words and their definitions on the wall. But the classroom-based intervention did not
happen due to the lockdown, so we had to adapt and use the Padlet (Appendix B) instead
as a word wall. Due to COVID, learners also completed the “heavily adapted Frayer model”
online using Whiteboard.fi. And in April we had to revert back into class teaching and
learners completed the heavily adapted Frayer model on paper. so, three intervention
lessons were delivered online and two in class.

Learners were notified about the Action Research and that their responses will be
anonymised.



The target group for this Action research was 254 learners re-sitting the GCSE maths exam.
Learners were in the 16-18 age group and a large number of them identified as being a
second language English speaker. Learners were based in two campuses, East Ham
campus and Stratford campus.

The intervention lessons were based on two ambiguous words in each lesson. The lesson
started with pre-teaching of the English and maths meanings of the two words using a
collaboratively planned PowerPoint (Appendix H). The learners discussed their definitions of
the words and they were put on the Padlet together with the pictoral representations and
examples of the words. These Padlets remained live throughout and after the lesson so that
the learners could access it when they needed. The maths topics based on the two
ambiguous words were then taught to the learners throughout the lesson. At the end of the
intervention lesson, the students needed to complete a heavily adapted Frayer model style
template for each of the two words using whiteboard.fi. in order to assess
learning.Whiteboard.fi was used during online classes and a paper template was used in
classrooms.

What do we want to change and what will we measure?

1. To explore literature to support the rationale and findings for the research

2. To describe and understand the language barriers faced by ESOL learners in the
GCSE maths class

3. To collaborate with ESOL colleagues in the design of the teaching
interventions/resources and best practice

4. To investigate how learners respond to the teaching intervention and strategies.

5. To compare and contrast findings between two groups of learners; ESOL learners and
non ESOL learners.

6. To collect and use teacher reflections on ease/usefulness of each intervention.

7. To share best practice and findings internally and externally.



4. Results and Discussion

In this section we present the results and the analysis of the data. This section is divided into
4 sub sections. In the first subsection we will present the results of the language
guestionnaire. The second subsection is the longest and we will present the analysis of the
data from the diagnostic tests i.e. the scores, analysis of English and maths definitions and
analysis of the follow up question. Then, in the third and the fourth subsections, we will
present the results from the post-intervention learner questionnaire and the teacher
reflections. And in the final section we will finally present the overall discussion.

4.1 Language questionnaire

The five teachers participating in the study administered a language questionnaire (Appendix
C) to the students. The learners were asked to respond to 8 questions administered through
online MS Form. They were required to state when they started studying in UK, whether they
consider English to be their first language and how long they have been speaking it. In
addition, they were asked how many languages they can speak and if language was a
barrier to learning Mathematics. Lastly, they were asked if they were or were not studying
GCSE and Functional Skills English, and if not, they were asked to explain why.

The data shows that 28% of the 141 respondents either agreed or strongly agreed that
language is a barrier to their maths learning while 18% were neutral to the statement.

The responses show that 63% of the respondents are studying English (either GCSE or
functional skills) while 37% are not studying English now. Some of the data of the language
guestionnaire is coded and with the help of the ESOL specialist, we categorised 37%
learners as ESOL, while 63% classified as non ESOL.

4.2 Pre-diagnostic and post-diagnostic data

Pre-intervention diagnostic assessment (Appendix D) was used as a baseline to ascertain
the learners starting point. Pre-diagnostic assessment allows teachers to determine learners’
individual strengths and weaknesses and therefore acts as an initial point for intervention.

The assessment established students’ pre-intervention knowledge and understanding of the
everyday English meaning of the words, the mathematical meaning of the words and
calculations related to the words. In addition, learners were asked to state whether they
understood the question and answered it, or they do not know the question and cannot do
the calculation, or they don’t understand the meaning of the words at all.

The ten ambiguous words that the intervention and the assessments is based on, are words
with different meanings in everyday English and Mathematics. The ten chosen words are:
Expression Expand, Estimation, Roots, Base, Reflection, proportion, Translate, Compound
and Similar.

After a 5-week intervention, a thorough post-intervention diagnostic (Appendix E) which was
similar to the pre-diagnostic test was put together and administered to the learners in class.
All the questions were marked by the respective teachers and the marks entered into a
spreadsheet which was later analysed.

4.2.1. Comparing pre-diagnostic scores with the post-diagnostic scores

There were 114 learners who completed the pre-diagnostic assessment and 133 completed
the post-diagnostic assessment. The mean score of the maths diagnostic questions of the
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pre-test is calculated to be 6.22 while the mean score of the post-diagnostic were 6.67
rounded to two decimal places which shows an increase of 0.45.

There were 74 leaners who completed both the pre-test and the post-test, and we compared

the marks of these learners. The data of the pre-test and the post-test was run on a paired t-
test using Excel.

t-Test: Paired Two Sample for Means

Pre- test Post-test
Mean 6.77027027 7.689189189
Variance 8.179378008 14.18974454
Observations 74 74
Pearson Correlation 0.664654095
Hypothesized Mean Difference 0
df 73
t Stat -2.786413417
P(T<=t) one-tall 0.003393671
t Critical one-tail 1.665996224
P(T<=t) two-tail 0.006787342
t Critical two-tail 1.992997126

The output indicates that mean of the pre-test is 6.77027027 and the mean of the post-test is
7.689189189. The p-value is 0.006787342 which is less than our significance level (5%),
and this shows that the difference of the means is statistically significant.

Our sample data supports the hypothesis that the two means are different, specifically, the
post-test mean is greater than pre-test. These students were likely to have higher
attendance and engagement with the course. Whilst this could be an indicator of bias, this
could show that those with better engagement reaped a higher positive impact.

4.2.2. Comparing ESOL with non ESOL scores

We compared the marks obtained by the ESOL learners with those obtained by non ESOL
learners in both the pre-diagnostic and post-diagnostic. We wanted to know if being ESOL or
not can be a predictor of the scores i.e. if there is a difference between the scores obtained
by the ESOL and non ESOL learners.

The data was represented in the flowing Box plots
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ESOL/Non ESOL Comparison of Scores
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The box plots show that scores of the ESOL learners have on average, improved from the
pre-diagnostic test to post-diagnostic test. While the box plots for the non- ESOL learners
show similar median in the pre-test and post-test, but the post-test has higher upper quartile
and higher highest values suggesting a slight increase in the marks and this is supported by
the mean which increased from 5.8 in the pre-test to 6.4 in the post test. This shows both
cohorts improved performance, and it also shows that ESOL learners benefitted more from
the intervention compared to the non-ESOL.

[+2]

[ SR ]

Pre Diagnostic test Post Diagnostic test

ESOL Non ESOL ESOL Non ESOL
7.365854 5.843137 8.666667 6.44897959
Table 4.2.2.1

The mean scores in table 4.2.2.1 show that the ESOL learners scored better than non-ESOL
in both the pre-diagnostic and the post-diagnostic tests. This difference observed in the
mean is investigated further and a linear regression model is fitted to the pre-diagnostic and
post-diagnostic data. The response variable is taken to be the scores and the predictor is
taken to be the variable ESOL with two levels (non-ESOL, ESOL) and the base is taken to
be non-ESOL.
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Pre-diagnostic regression output

Standard Lower Lower
Coefficients Error t Stat P-value 95% Upper 95% 95.0% Upper 95.0%
Intercept 5.7 0.386724 14.73919 1E-25 4.931705 6.46829499 4.931705  6.468294991
ESOL/NON
ESOL 1.8 0.572362 3.144865 0.002252 0.6629036 2.93709636 0.662904  2.937096362

Post -diagnostic regression output

Standard Lower Upper Lower Upper

Coefficients Error t Stat P-value 95% 95% 95.0% 95.0%
Intercept 6.44898 0.519623 12.41088 1.32E-20 5.415471 7.482489 5.415471  7.4824887
ESOL/NON ESOL 2.217687 0.798448 2.777498 0.006771 0.629607 3.805768 0.629607 3.8057676

The regression output shows that on average, ESOL learners obtained a score that is
around 2 marks higher than the non-ESOL learners in the pre diagnostic and in the post-
diagnostic.

For this group of learners and for these questions the ESOL learners performed better than
the non-ESOL, and there may be other factors that may be affecting the learner’'s marks in
the diagnostic tests i.e ESOL learners may have strong mathematical skills and possibly
because the questions did not include word problems which could have disadvantaged
ESOL learners.

4.2.3 The Analysis of English and maths definitions

Learners were required to give the definition of the ten ambiguous words in the pre-
diagnostic and the post-diagnostic test. The definitions were coded using the following
notation. The pre-diagnostic was done online, therefore we added a G code for Google, but
in the post-diagnostic the Google code(G) was not used because it was done in the class.

Student Response Code

Definition is given in their own words

Definition from google given

Definition not given correctly but learner has some idea
Wrong definition given

Definition not given

zs— o<

The data is represented by comparative bar charts.
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English Definition
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ESTIMATION COMPOUND BASE ROOTS  REFLECTION PROPORTION SIMILAR  TRANSLATE

X
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Maths Definitions
80%
70%
60%
50%

40%

30%

20%

10% I
0

Q S
> & S° N < @3 c)\?
> g S S
8 &

X

M percentage(Y+l)-Pre-test W W percentage(Y+|)-Post-test

The comparative bar charts show a clear increase in the proportion of leaners who know the
English definition for the words Estimation, Compound, Base, Root and Reflection from pre-
diagnostic to post-diagnostic.

There was an increase in the proportion of learners who know maths definitions of
Estimation, Compound, Base, Reflection, Similar and Translate. There was a decrease for
the proportion of learners who know the English and maths definitions of the word
"Proportion”.
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Table 4.2.3.1

Table 4.2.3.1. shows that the proportion of the correct definitions have increased for English
and maths from pre-test to post-test. This shows that the intervention had an impact in
learning both the English and maths definitions. Particularly the words like Compound have
seen an increase because there was small number of learners who knew the maths
definition.

The percentage of learners who either know Yes(Y) or have an Idea(l) for English and maths
definitions for each word is represented on Boxplots.

Percentages (Y+l)

B English pre diagnostic [ Maths pre diagnostic

[ English post diagnostic [[] Maths post diagnostic
0.9

0.8

0.7 =B
0.6

0.5 o

0.4 —
0.3

0.2
0.1

The Box plots show that on average the percentage of learners who know(Y) or have an
idea(l) of the definition/meaning of the word has increased from 61% to 72% for the English
and from 40% to 49% in maths. This shows that the intervention had a positive impact on
learners’ knowledge of the English and maths definitions of the chosen Ambiguous words.
This means the intervention helped increase the proportion of learners who know or have an
idea (Y+l) the English and maths definition/meaning of the words.
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4.2.4 Association between English and Maths definition of a word, and

answering a maths question

We wanted to know if there is an association between knowing the English and maths
definitions/meaning of the ambiguous words and answering maths question based on those
words. We used logistic regression where the response is a binary variable, where “1” is
denoted if the learner correctly or partially answered the maths question and “0” if the learner
has not answered the maths question or have given an incorrect answer. The predictors are
knowing the English definitions and maths definitions or not.

We have considered five words and the maths questions based on those words and we
have run five logistic regression models in the pre-diagnostic and five logistic regression
models in the post-diagnostic. The outputs of the logistic regression models are given on

table 4.2.4.1
Word Pre-diagnostic output
Compound # lter 20 Alpha 0.05
ST
coeff 52, Wald p-value exp(b) lower upper
intercept -0.7917635 0.2916624 7.369365 0.006634 0.453045
English-
codes 0428882472 04004306 1.147155 0234145 1.535541 0.70051 3365956
mathsz-codes -0.35517175  0.5062254 0452254 0482524 0.701053 0259527  1.B90822
Base #Iter 20 Alpha 0.05
s
coeff 5.2 Wald p-value expib) lower upper
intercept -1.35361 0.389213 12.085118 0.000505 0.258306
English-
codes 0.435704 0467724 0883775 0.34717 15522458 0620631 3.8822535
Maths-codes 0.451592 0.442742 1.040141 0.307789 1.570811 0.659506 3.741358
Root # lter 20 Alpha 0.05
coeff 5E. Wald p-value expib} lower upper
intercept -2.5414094 05920958 1990158 B 15E-06 0.071261
English-codes 0609389456 05613948 1178292 0277704 1839308 0.612061 552732
Maths-codes 1.00601646 05571071 3260865 0070952 2734686 0917692 2149253
Proportion #\!EEE 20 Alpha 0.05
coeff 5e Wald p-value exp(h) lower upper
intercept -3.5511286 D.7942 155928 T.I73E-06 0.028652
English-codes 0.63144522 0655737 0927282 0.3355701 1880326 0520078 6.798255
Maths-codes 166300432 0.806593 4251331 0.03921%& 5.27561 1.085674 25.63574
Similar # Iter 20 Alpha 0.05
ST
coeff 5.e, Wald p-value expib) lower upper
intercept 0727597 0519076 1966828 0.160785 0.4828E7
English-
codes 1.51674 05638376 7.121168 0.007618 4557344 14585524 13 BB3S55
Maths-codes 0649318 0453238 2.052402 0.151966 1914235 0787405 4653635
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Word Post-diagnostic output
Compound # lter 20 Alpha 0.05
ST
coeff 5.E. Wald p-value expib) lower upper
intercept -1.22083 0316954 1483225 0.000118 0.254986
English-codes 0.507213 0.298524 1619837 0.203115 1.66806857 O0.760423 3626639
Maths-codes 1.083934 0.394453 7.551175 0.005997 2956288 1.364543 6404808
Base # Iter 20 Alpha 0.05
coeff 58, Wald p-value exp(h) lower upper
intercept -1.366750044 0501389 7.430766 0.006412 0.254932
English
Codes 0.580340573 0.513841 1275586 0.258721 1.786648 0.652615 489126
Maths codes 0.247075727 0.399646 0.382216 053642 1.280276 0.584957 2.802037
Root # lter 20 Alpha 0.05
coeff 5E, Wald p-value exp(h) lower upper
intercept -2.82231186 0.73926008 14575233 0.000135 0.059468
English-code 1.030517751 0.79823191 16666821 0196704 2802516 0586262 13.3969
Maths code 0.701471797 0.50165165 19552335 0.162024 2016719 0.754449 539085
Proportion # _!EEEEE 20 F-.Ipha 0.05
coeff 5E. Wald p-value exp(h) lower upper
intercept -2.56551354 0.453445 30.64452 3.1E-08 0.07688
English-
codes 05977961532 0.559538 3.054814 D.0BO498 2.65903 0EBBBD6Z 7.961643
Maths
codes 0.6680550387 053458 1528663 0.216313 1536632 0679222 5521826
Similar # lter 20 Alpha 0.05
coeff 5.2, Wald p-value expih) lower upper
intercept -1.92019 0490176 1550582 223E-05 0.145121
English-
codes -0.05209 0490627 0011271 0515453 0549247 0362874 2483144
Maths-codes 1.368814 0.463579 8. 71849 0.00315 3530638 1584416 95751422
Table 4.2.4.1

The output above is summarised and interpreted in the table below.
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English Pre-diagnostic Test Post-diagnostic Test

Compound: No statistically Significant Compound: No statistically Significant
Association Association

Base: No statistically Significant Association Base: No statistically Significant Association
Root: No statistically Significant Association Root: No statistically Significant Association
Proportion: No statistically Significant Proportion: No statistically Significant
Association Association

Similar: There is a statistically significant Similar: No statistically significant
Association, learners who knew the English association

definition were approximately 4.5 times more
likely to answer the maths question

Maths Compound: No statistically Significant Compound: There is a statistically significant
Association Association, learners who knew the maths
Base: No statistically Significant Association definition were approximately 3 times more
Root: No statistically Significant Association likely to answer the maths question
Proportion: There is a statistically Significant Base: No statistically Significant Association
Association, learners who knew the maths Root: No statistically Significant Association
definition were approximately 5 times more Proportion: No statistically Significant
likely to answer the maths question Association

Similar: No statistically significant association Similar: There is a statistically significant
Association, learners who knew the maths
definition were approximately 4 times more
likely to answer the maths question

Table 4.2.4.2

The data shows a significant association between knowing the maths definitions of the words
similar, compound and proportion and answering the maths questions based on them. It's
worth noting that the word proportion is the only word that had percentage of learners who
know the maths and English definition decreased from pre diagnostic to post diagnostic. While
the word compound was the word with the least percentage of learners who knew the maths
definitions (21%) in the pre diagnostic. This shows that a statistically significant association
between the words that learners are struggling with their definitions and answering the maths
guestion.

4.2.5 The analysis of the follow up question

At the end of each maths question in the pre-diagnostic and post-diagnostic there was a
follow up question with 5 categories (Table 4.2.5.1) that learners need to choose (see the pre
diagnostic/post diagnostic). The responses for each category are found out across all
learners and from all 15 questions of the pre-diagnostic and the 14 questions of the post-
diagnostic. Then the percentage for each category is calculated in both pre-diagnostic and
post-diagnostic (table4.2.5 2.).

Codes Categories

| understood the question and | answered it.

| don’t know what the question is asking me to do.
| can't do the calculation.

| don’t know the mathematical meaning of the word.
| found the question hard for another reason.

abh WN B

Table 4.2.5.1

The percentage of learners who said they understood the question and answered it has
increased which showed increased confidence although some of those learners might not
have answered the question correctly. The percentage who said that they don’t understand
what the question is asking them to do (category 2) and the percentage who said they don’t
understand the mathematical meaning of the word (category 4) has decreased from 11% to
8% in category 2 and 9 % to 4% in category 4. This shows that the pre-teaching of the
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English and maths meaning of the ambiguous words at the start of the lesson and
completing the heavily adapted Frayer model template at the end of the intervention lesson
made a small positive impact on learner understanding.

Totals
Pre- % Pre- Totals Post- % Post-
Categories diagnosticdiagnostic diagnostic diagnostic
1 1054 62% 1215 66%
2 185 11% 152 8%
3 220 13% 207 11%
4 162 9% 79 4%
5 89 5% 41 2%
Blank/
two or more choices 0 0 154 8%
Table 4.2.5.2

4.3. Post Intervention Student Questionnaire Analysis

The aim of the learner questionnaire was to evaluate how they found the interventions and
its impact on improving understanding of maths questions in context. Then, those responses
were exhaustively analysed by the team and appropriate codes were assigned.

Would you like your teacher to continue using the 70% of learners said that they

intervention in the future? would like their teacher to
continue using the
intervention in the future.
Yes,familiarwith the words ] Whereas 16(%.) Said that they
didn’t want to.

Yes helped me distingush the meaning l

Yes, helped me with the exam [l

Yes,meaningful/resourceful fcr eative/develop new skilss -
Other
Neutral |
No
Yes,helped me understand/answer/revision | NN
ves

] 5 o 15 20 25 30 35 40 45
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Did learning the maths definitions help you with the GCSE 77% of learners said that

exam questions? learning the mathematic
definitions did help them
understand the GCSE exam
questions. Whereas 19% said
that it didn’t help them

-
= m
& i

Yes, helped me understand the question
Yes, helped me distingush the meanings

Yes,it helped partially

Yes, helped me answering the question

Other

Yes, helped me with maths

MNo,already understood

Yes, Helped me understan/answer the question

Yes, Helped me understanfanswer the...

Yes, helped me attempting the question

(=]
5]
=
=]
iy
wn
=]

25 30 35 |

When students were asked if completing the word template helped them to understand the
maths topic better, 69% of them answered that they either agreed or strongly agreed.
Whereas 5% of students either disagreed or strongly disagreed.

When students were asked if the use of the word template helped them to distinguish the
English meaning and the mathematical meaning of the words, 78% of them answered that
they either agreed or strongly agreed. Whereas 3% of students strongly disagreed.

4.4. Teachers’ reflections

The final step for this project was to grasp teachers’ experience of having gone through this
intervention. Therefore, a questionnaire was collated using MS Forms where teachers were
asked to express how each stage of the intervention impacted their teaching and
consequently, their students’ progress. The result is summarised here

» All teachers agreed to positive change in student understanding and improved post-
intervention outcome

» Improvement in discussion and understanding

» Some teachers think that there was improvement in students’ approach to problems
and most teachers recognised students’ improved use of vocabulary.

» Some teachers acknowledged improvement in ESOL/non ESOL behaviour for
learning and most teachers believe there was improvement in concept understanding

» Most teachers have indicated change in behaviour to include vocabulary as part of
the lesson focus.

» All teachers agree they will use this intervention in the future

4.5 Overall discussion

The analysis shows that mean scores of all learners have increased from pre to post. The
mean scores of learners who completed both tests have seen and statistically significant
increase, this coupled with the fact that on average the percentage of learners who know or
have an idea of the English and maths definitions of words have increased shows the
effectiveness of the intervention. A surprise result was that ESOL learners did better than the
non-ESOL in both pre and post-diagnostic tests. This could be because these learners have
strong technical background compared to the non-ESOL.
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After the intervention we have also observed an increase in the proportion of the correct
definitions given by the learners, and this might have caused an increase in the post
diagnostic scores. Developing a learner's mathematical register provides them with
analytical, descriptive, and problem-solving skills within a language and a structure through
which they can explain a wide range of experiences (Ni Riordain, Coben, & Miller-Reilly,
2015: page 13)

There was significant association between knowing the maths definitions of the words
proportion and compound and answering the maths questions based on these words. But on
the other hand, the analysis of the definition showed a decrease the percentage of learners
who know the English and maths definitions of the word “Proportion”, while the percentage
of learners who know the maths definition of the word compound has increased from 21% in
the pre-diagnostic to 40% in the post-diagnostic.

The fact that that most learners reported that the intervention helped them with their GCSE
exam questions coupled with the fact that teachers observed improved discussion and
understanding of maths shows that once learners know the meaning of the words that is
being used then this in turn will help them to do well in the maths questions, in fact As Durkin
and Shire (1991) state: “Mathematics education begins in language, it advances and
stumbles because of language, and its outcomes are often assessed in language.”
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5.Conclusions and Recommendations

5.1. Conclusions

>

On average the percentage of learners who know or have an idea of the English
definition/meaning and maths definition/meaning for each word and the proportion of the
correct definitions/meaning has increased after the intervention.

ESOL/EAL and non ESOL/EAL learners scores on average have improved after the
intervention. This shows both cohorts benefited from the intervention.

ESOL learners did better than the non ESOL in both the pre diagnostic and post
diagnostic. This mean that ESOL learners in this cohort may have strong technical
background compared to the non ESOL.

The intervention had positive impact on learners and most learners said that learning
maths definition/meaning helped them with their GCSE exam questions and want their
teachers to continue using the intervention in the future. This would suggest that the
intervention has helped learners not only to recall and recognise the maths terminology
but also to distinguish the English meaning and the Maths meaning of these ambiguous
words.

The analysis suggests the pre-teaching of the words and completion of the adapted
Frayer model style template had an impact on increasing scores and learning the
definition/meaning of the words. There are also other factors that can have an impact on
the result.

Data is based on a set of maths questions and a cohort of learners in Newham college
and findings can’t be generalised

5.2. Recommendations

» For us in Newham, we will continue to use the teaching technigues used in the in the
interventions.

» We embedded the use of the “heavily adapted Frayer model” in our Scheme of Work
for next academic year.

» When teaching the vocabulary, we need to include the non-ESOL, because they
benefited from the interventions in the language of mathematics.
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Appendices

Appendix A : Heavily adapted Frayer model

Meaning in English

Meaning in Maths

\

"4

Give examples in Maths \

V Picture Irepresentation if possible

-

el
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Appendix B: Padlet

Expression

Everyday language definition

Wirite hare

Expand

Example

Expand & Simplify... e

S(x+3)+ 6(x - 4)
Sx+15+6x-24
Nx-9

to expand

to increese the size of something

Estimation

Everyday language definition

Write here

Everyday
when you come close to an answer,

but not right answer

Everyday
JH

Opinion
Everyday
RH

Calculation of the quant

Everyday

Compound

Everyday

RH

twio or more things mixed

Everyday

mixture of thin

Everyday
A

something made of many things

Everyday

FR

composed of two or mare things

Representations

Everyday
1]
Lowest part of the edge of

Everyday

Ji

Beginning or start of something

Everyday

HR

Simple or basic

Everyday

Everyday
RH

Grow of the plant

Everyday

HR
Origin

Everyday

FR

Besic. Bottomn of a plant suppart

Everyday

point of something

Maths

A number that can be drvided into a

smaller

Reflection

Everyday
i

throuing back on the sur

everyday

The same, or similar

Everyday
RH

part in relation to a whaole

Everyday

Everyday

share of something

Everyday

RA
value which is envolved compared

to a whale
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Everyday
N

Same as something

Everyday

Everyday

Everyday

J

Everyday

Translate
Everyday language definition
Maths definition
Examples
Representations
Everyday

i

translating lang
Everyday

"

meaning of other lam
Everyday

Lo

nterpreting words

Everyday

to different langueges,
andable

Everyday




Appendix C: Language Questionnaire

Questionnaire about language and
mathematics 20/21 #

Please answer the fallowing ouestions

1. Pleas= write your name and |2 nurniber in the bowx belows ®

Bt yoor il

2. | have studied in the UK zince the age of: *

Bt yoor il

3.Do you consider English to be your first languags? *
e

Mo

4 How many languages do you speak? *

| Bl voor il
. Pleaze z=lect the option that appliss 1o youw ™
| am dping GCSE English row
| am doirg Functioral skills English now

| am not studying English

7.If you are not studying Englizh, pleass tell us why in the box below:

Bt yo i ancwar

8. Language is a bamrier to my [earming of mathematics, please tick the one that appliss toyou *
Stromgly agres
Agree
[rbmutral
Cisagree

Stromgly disagres
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Appendix D: Pre Diagnostic Assessment

Expressian

Lwirs “Esproen” inssnysey lngues *

ey s

Lwire “beprmaen” inmathemalcs. *

G R A

Wihzh one ol thess nan Eposon' *

Megyanding the previous quevSon chooms the one that sppke oy

sncnied the. parion sri | sacamsin

aatt new whas T quedion is sding re o da
cann da Wt cxkoatasion

Saatinea e i A of B e

fowund e qaraion hand tor asathes sz

o beored thes susmbon harrd (oo anctber renon, plans sl _uwhy inshe boe elow.

A R

Conpound

Lwire Compmurd n reeryclay langeage. *

[T

Dwire Tompound” n mattereto. *

[T

Vihch of e 0 s mepand e

Ledhaps
Taags
Smaun
cinde

a1 iraw

Hegarding the prevos o on thoene te o the appke i vos

anckaaniceed the camrian srad | s

daa't know whot e gueaicn i sding ree o da
can 43 e cakelaon

20T KT T PSS TR o B

o rie gararion hand for anather sz

Hpow foend e gusbion herd for andal ber neeon, ples bl < wivy in e box belos.

G v e

Expand

Uefine “Exzand” in sveriy langsge. ®

G

Lwine Exard n matherato ©

o o A

Estimaticn

Defire Exmasion” in ey language. *

B o

S T W

L metimation ic find fhe vebe of H3s 188"

S T W

Hegarching e prasis cusiion choems tee one Hhal sppke o you ®

sackasruaced thet qaseian snl| ansend it
Son1irow what e e i seking e rada
rant da v calodiseon,

ot krow 1 nuheruical messing of e word

A T G hand 4o anTihe HLZA

Hyou foerd e quebion hard for another reenon, phane Sell o iy intha box below.

Hegyarcing the penanus quebion choos e ore Hat sppkes oo ®

chatriced the s sl | st

't i ahat 1he craiza i scking ree o da
TAN T 3D Pt CROSE

e ks 1o Pusrherasical asaing of B word

it ris Jasan haed for aaathes Baaza

1o foerd the quemiion e for another nenon, plene Sell cvwhy in e bo bekow.

| -

tehich of e arw compcord mew e

N
Doy
[—
P -

ot rcm

A he cumian sncl| saceend it
daatinc what 156 uenion i seking et da
a3 e cakoutanon

331 ncw P PAABeTAALCH TARiNG OF PV e

PP S e —

Mo fmured e suvien hard fox ot renon, plams sl < whyin g b el

‘ [—— |

Chmrin s 100 s 4% e anrum compond intent.

Nt ot the ke oF Charl ey inventeand after 2 yean*

‘ [—— |

A he cumian sncl| saceend it

301 e wht 130 eI i Jking T 0
s g s ke,

331 rcw P MBI ARG OF PV e

i e ascrion has for amahes sratan

e bzt e b b fow arnctbm rmncn, plne Sl o by in e bize bl

| oy st
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Lefire “Harun” im svwryciay langusoe. *

T R A

Lefine “Hane~ in mathemstcs. *

LT

Megyarciing the previcus quean dhoos the one that sppke oo *

andeancasd the cusrkan e | Sacesesd it

St ke mRr e Jaeaion i sking res w da
can'1 da v caloalarion

a1 Arcw P il mesnng of B e

fand e Juean haed Lo snathey iz

Hyzu fourd the qussbon hard for anotter neanon, pleme Sl 2wy in e box below.

LT




Vihich point are The ooty of the graph *

Wihat i the b of i riangle

. Dwire Tool” nmathesaso *

Hegarding the prevouy guesibon chaore the one thal spebe oo

| e racwed the cuasrian e | sacwsasd it '

1351 i whull Pt Chat1aa i Sekin PRt ra Heryarcing the presus quesiion chooms e ome el appbe b
Ican 1 da e cuosiemen

. |mncsanisnd the cusrian sncl | s it
|t o Ve el mesaing of B word
Calinte e aguars oot of b4 0 |t ers ot e crmian e aking e da

I T st bk o dmthet iz (e ERE )

| oy e e raarhernarical seaming of B word

. 1] e A T U B MR TR
1o brcnd thes osmbon hard Iz anolber reaon, piene el oty inhe bos belos B8
Heganding the prevou susion choome the one that spple oo -
e s e o oo He quembon hard for analber eenon, plene Sl <u whey in the bos belos.

| racacad et GRS S| A it

| i s who Ve cpsrnion it king ra o e e o

| cmat da e cxdoaliarion

| AT ro e ey of 15 weid

o v Gaeaion hasd tor anathes sz

1y et quesriion herd for another nenon, plsas Sl < wivy in the box belos:

Propoimon .

Hemarching Hhe presous quembion choome ts one thal sppbe i you *

Dwfire “Veflectxan” in syt langpasge. * . | ncisaricaed the cuasrian sl | sersssd it

Lwine “Proportcon” m seryay Brguage. |y s bt 10 cpsELE i decking P T

R T Pkt

| danTinew e UL Teaaing of B word

I v e b o amrthet el

Lwtne Propatcn n mahesao .
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Appendix E — Post Intervention Diagnostic Test

Language Action
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Post intervention Diagnostic Test

Centre for Excellence in Maths: Newham College
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1. Expression

a) Give the definition/meaning of the word “Expression” in everyday language

b) Give the definition/meaning of the word “Expression” in mathematics

c) Apples cost 25p each. Bananas cost 20p each. The total cost of a apples
and b bananas is C. Write a formula for the total cost of a apples and b
bananas.

d) Regarding the question c) please tick the one that applies to you

| understood the question and | answered it

| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us why

2. Expand

a) Give the English definition/meaning of the word “Expand” in everyday language

b) Give the definition/meaning of the word “Expand” in Mathematics

c) Expand 3(7x -vy)

d) Regarding the question c) please tick the one that applies to you

| understood the question and | answered it
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| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us

3. Estimation

a) Give the definition/meaning of the word “Estimation” in everyday language

b) Give the definition/meaning of the word “Estimation” in Mathematics

C) Stuart buys 72 packets of crisps at 19p each. Estimate the total cost.

d) Regarding the question c) please tick the one that applies to you

| understood the question and | answered it

| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us

4. Compound

a) Give the English definition/meaning of the word “Compound” in everyday language
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b) Give the definition/meaning of the word “Compound” in mathematics

c) Which one of these are not compound measures, please circle the correct
answer/s

i) Speed ii) Area iii) Density iv)Pressure v)Perimeter vi)l don’t know

d) Regarding the question c) please tick the one that applies to you

| understood the question and | answered it

| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us why

e) Which ones of these are compound shapes? Please tick the correct answers

14 m 5cm

4.5 m
4 cm

12m| om | [3m Bcm

f) Regarding the question e) please tick the one that applies to you

| understood the question and | answered it

| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning the word

If you found the question hard for another reason tell us why
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g) Charlie invests £1600 at 5% per annum compound interest.

Work out the value of Charlie's investment after 4 years.

h) Regarding the question g) please tick the one that applies to you

| understood the question and | answered it

| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning the word

If you found the question hard for another reason tell us why

5. Base

a) Give the definition/meaning of the word “Base” in everyday language

b) Give the definition/meaning of the word “Base” in mathematics

c) What is the base of x°.

d) Regarding the question c) please tick the one that applies to you

| understood the question and | answered it

| don’t know what the question is asking me to do
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| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us why

e) The height of this triangle is 61 \ Ocm.
E|
]

Label the base of the trianc ~

f) Regarding the question e) please tick the one that applies to you

| understood the question and | answered it

| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us why

6. Roots

a) Give the English definition/meaning of the word “Root” in everyday language

b) Give the definition/meaning of the word “Root “in mathematics

c) What are the roots of the graph below
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(4.0)

(2.0)

(-1.-9)

7. Reflection

d)
Regarding the question c) please tick the one that
applies to you

| und

the question and | answered it

| don’t know
what the question is asking me to do

| can’t do the
calculation

| don’t
understand the meaning of the word

If you found

the question hard for another reason tell us why

a) Give the English definition/meaning of the word “Reflection” in everyday language
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b) Give the definition/meaning of the word “Reflection” in
mathematics

c) Reflect triangle A in the y-axis.

(]

d) Regarding the question c) please tick the one that applies to
you

| understood the question and | answered it

| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us why

8. Proportion

a) Give the English definition/meaning of the word “proportion” in everyday
language

b) Give the definition/meaning of the word “proportion” in mathematics

(]

c) A concrete mixer contains 7kg of cement and 28kg of sand. What is the

proportion of sand in the mixture?
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d) Regarding the question c) please tick the one that applies to you

I understood the question and | answered it

| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us why

e) Theratio of males to females in a class is 7:5. What proportion of females
are in the class?

f)  Regarding the question e) please tick the one that applies to you

| understood the question and | answered it

| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us why
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9. Similar

a) Give the definition/meaning of the word “Similar” in everyday language

b) Give the definition/meaning of the word “similar’ in mathematics

c) Not drawn to scale H
E
15cm

DEF and GHI are similar right angled triangles.
DE = 15cm

DF = 8cm

Gl = 28cm

Workout the length of HG

d) Regarding the question c) please tick the one that applies to you

I understood the question and | answered it

| don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us why
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10. Translation

a) Give the English definition/meaning of the word “Translation” in everyday language

b) Give the definition/meaning of the word “Translation” in Mathematics

.
L =

o 1 2 3 4 5 6 7 8 9 10 11

Translate triangle A by the vector ( 53)
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d) Regarding the question c) please tick the one that applies to you

I understood the question and | answered it

I don’t know what the question is asking me to do

| can’t do the calculation

| don’t understand the meaning of the word

If you found the question hard for another reason tell us why
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Appendix : F Post Intervention questionnaire for students
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Appendix G :Teacher Reflections
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Appendix H: Collaboratively planned PowerPoint

Base: Meaning in English Base: Meaning in Mathematics

The lowest part or edge of something, especially the part on which it rests or is The number that gets multiplied when using an exponent. zfﬂ:;ﬁfm'}

supported. Examples: or power)

“she sat down at the base of a tree” * in 82, 8is the base, and the resultis 8 x 8 = 64. P 8
base

e in 53, 5is the base, and the resultis 5x5x5=125.

Use (something specified) as the foundation or starting point for something.
The base of a triangle is any one of the sides, and the height of the triangle is the

the film is based on a novel by Pat Conroy length of the altitude from the opposite vertex to that base

I’\l \NOVER

CONROY

-

Examples:
(A) Tem
H /= H Y/

1) Find the values of: 2) Find the area of these triangles Meqnlng °f SImIIur In mai‘hs

33= .

g 8 E Definition 1:

BZ; 10 - Two shapes are similar if

2 i they are having the same shape but not
—dom—» R necessarily the same size. The

corresponding angles within the shapes
3) This triangle has area 8 cm? The height is 2 cm. p 9ang p

Find the base of the triangle: are equal.

Definition 2:
If one shape can become another
using resizing, then the shapes

are Similar.

Meaning of “similar” in English

Using scale factors to calculate length

E‘g‘ 1 Shape A and B are mathematically similar.
Calculate the missing length

Definition 1:
We use similar if two or more things are not entirely the same.

Example: Frank had a problem connecting his printer. We had a similar problem,
so it must be the software

Let x = scale factor

Not: ... a same problem ... 5% =88
x=g
Definition 2: gy E 64
X— =—
Looking or being almost, but not exactly, the same 5
Example: Paul is very similar in appearance to his brother. =12 2
5
=12.8cm

Using scale factors to calculate length

E‘g. - Shape A and B are mathematically similar.

Calculate the missing length Let x = scale factor
£Cm 9cm 4X=9
9
X=—
X— 4
9 54
6x— =—
6cm 4 4
27
? =7
X—
=13.5cm
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