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There was a famous video on Chinese TikTok created by a Chinese English language learner
(ELL). There was nothing beside a photo of her lecture room and a text in the left corner of
the image, saying “Dear professor, you would feel that I am much smarter, kinder and funnier
if I could speak my own language to you.” We may fail to pay enough attention to the ELLs
in our classroom, as they do not come to seek help. Nevertheless, we still want to provide a
safe and efficient classroom environment that allows ELLs to learn statistics properly. I will
introduce the following teaching strategies that may be helpful in a lecture room to support
ELLs. The following strategies have been organised by the effort likely required to

implement them to take to implement.
Low-effort teaching strategies

Having Pauses in Sentences

When we start thinking about how to help ELLs understand better in a statistics lecture, the
first thing that comes to our mind is likely to be slowing the speaking speed. In common
sense, ELLs may understand each sentence better if the lecturer speaks more slowly.

However, how to slow down one’s speaking speed is worth considering.

Speaking speed may not be the primary reason why ELLs struggle to grasp ideas in
sentences. In Blau’s (1990) investigation, having a machine automatically adjust speed did
not improve the understanding of ELLs. However, for the case when the speaker added a
three-second pause at clause or phrase boundaries, ELLs’ understanding improved. Hence,
rather than mechanically reducing speaking speed, which risks making the lecture boring,

adding pauses creates better comprehension for ELLs.

Pauses will break the long sentence down, making the content more transparent and
easier to understand. For example, the Chinese sentence structure differs significantly from
English sentence structures (Zhou, 2018), and ELLs who have Chinese as their first language
may find listening to a long sentence challenging. Similarly, ELLs may encounter this
challenge at varying levels, depending on the degree of difference between their languages’
sentence structures and English. Lesser and Winsor (2009) also argued that it is essential to
allocate a wait time for ELLs. This is because students need to transfer what they hear in

English to their own language, think about it in their own language and even need to transfer



it back to English if they need to answer a question. Therefore, adding a pause can actually
give ELLs a thinking time to reorganise the sentence into the order they are more familiar
with in their brains. Pauses will be especially useful when the lecturer is reading out scenarios

that require students to understand them.
Repeat the Key Idea Sentence

For my personal experience, I know my friends who are ELLs themselves found it extremely
hard to pick out the key ideas that the lecturer was trying to convey among all the information
they listened to in a one-hour lecture. It is also easy for ELLs to lose attention in class
because they cannot understand and follow the lecturer. Therefore, purposely repeating the
key idea sentence can draw the attention of ELLs and send them a hint that this is the part

they should pay more attention to or note down.

Cervantes and Gainer (1992) have shown evidence that repetition facilitates
comprehension. They also point out that lecturers do not use repetition due to concerns about
the quality of their lectures. However, the strong evidence that repetition has a positive effect.
Lecturers should be encouraged to use this strategy for important concepts that students need

to understand.
Visualise the Key Ideas on Slides

In addition to the repetition of key ideas, such as definitions, it will be helpful if ELLs can
visualise the sentence at the same time. In Flowerdew and Miller’s (1992) study, ELL
students stated that visual tools, such as pictures, diagrams, and written text, aided their
comprehension of the material. They also mentioned that when lecturers wrote keywords on
the board, it improved their understanding. For ELLs, having something to read while
listening may facilitate comprehension. For example, having the definition of statistics on the
screen while repeating this sentence will definitely draw students’ attention and boost their

understanding.

Lesser and Winsor (2009) argued that statistical vocabulary, such as “mean”, can be
misunderstood by students. It is a misunderstanding of the word itself rather than a language
problem. Therefore, the lecturer needs to be aware of these statistical vocabulary confusions
and clarify them for students. The first step is to present the actual definitions of this
vocabulary on slides to draw students’ attention. This will benefit all students, but especially

ELLs, as they may not pick up statistical vocabulary by only listening.



However, it is debatable whether ELLs will listen at all if they have the chance to
read. From my personal experience, reading is easier than listening for ELLs, and ELLs may
choose to read rather than listen and read simultaneously to ensure they can follow up in
lectures, as reading is a more comfortable way for them to process the ideas. It is acceptable
in the short term, as the goal of ensuring ELLs understand lectures is achieved. However, it

does not help with their actual English abilities in the long term.
Avoid Using Long Sentences

Evidence from Cervantes and Gainer’s investigation shows that syntactic simplification helps
ELLs’ understanding. Having simpler sentences, ELLs may be able to follow the lecture
more smoothly, as they can understand more of the content. Moreover, this may help them

with their attention as they can follow more.

Nevertheless, Blau argues that lecturers should not overemphasise sentence structure.
From my understanding, as long as the lecturers are mindful about the sentences they are
saying and using pauses or repetition strategies, complex sentences should not be a problem
anymore. Therefore, there is no need to apply all strategies in the same lecture, as this risks
making the lesson boring, especially for native speakers. Lecturers should try different

strategies and see which one works best for their students.
Use Easier Vocabulary

In Stats 399, Fewster and Stevenson (2024) introduce the idea of using simpler vocabulary to
explain definitions. The slide examples are not the explanation for a statistical term; however,
students in Stats 399 were asked to put their definition of a statistical term into the “UP-
GOER FIVE TEXT EDITOR” to check if the words they chose are simple enough as a class
task. Students are only allowed to have a red underline under statistical words that cannot be
replaced, such as ‘p-value’; otherwise, every word in the student’s statistical explanation must

be among the top 100 most frequently used words.

This activity may be a good direction to think about teaching ELLs. ELLs may have a
limited vocabulary with which they are familiar. It may take them longer to process the
words, or they may struggle to recognise them if they are not the ones they use most
frequently in daily life. In my personal experience as an ELL, I often had to ask my homestay
to explain most of the words she said to me when I first came to New Zealand. I found

adjectives the hardest to understand back then. For example, I could understand if someone



said to me, “You did a very good job,” but if they had said, “You have done an extremely
fantastic job,” I would not have understood ‘extremely’ or ‘fantastic’ back then. Hence, if the
lecturers can modify the words that are not necessarily required in a statistical definition, it
may facilitate ELLs' understanding, as they can pick up more words under their familiar

vocabulary list, thereby reducing the processing time in their heads.

Explanation

This is an individual exercise

THE UP-GOER FIVE TEXT EDITOR
i
- CAN YOU EXPLAIN A HARD IDEA USING ONLY THE TEN HUNDRED MOST USED WORDS? IT'S NOT
N VERY EASY. TYPE IN THE BOX TO TRY IT OUT.
-
Vasd

The pukeko is a large, conspicious rail found throughout New
Zealand. The head, breast and throat are deep blue/violet, the

back and wings are black, and the under-tail coverts are
conspicuously white. The conical bright red bill is connected to a

Identifi similarly coloured ‘frontal shield’ ornament covering the forehead,
the eyes are also red. The legs and feet are prange, with long, slim
The puk toes. Females are smaller than males, but similarly coloured. olet. the
back an uveniles are similar to adults but duller, with black eyes and black Itoa
bill and shield that turn to red around 3 months of age,
similarly e, with
long, sli i black

eyes an
UH OH! YOU HAVE USED NON-PERMITTED WORDS (PUKEKO, CONSPICIOUS, RAIL,
THROUGHOUT, ZEALAND, BREAST, VIOLET, WINGS, TAIL, COVERTS, CONSPICUOUSLY,
CONICAL, BILL, CONNECTED, SIMLARLY, COLOURED, FRONTAL, SHIELD, ORNAMENT,
FOREHEAD, ORANGE, SLIM, TOES, FEMALES, MALES, SIMILARLY, COLOURED, JUVENILES,
M TR e D)

[ e sin

Figure 1 | Slide for “UP-GOER FIVE TEXT EDITOR” example (Fewster & Stevenson,
2024)



Explanation

This is an individual exercise

m THE UP-GOER FIVE TEXT EDITOR

CAN YOU EXPLAIN A HARD IDEA USING ONLY THE TEN HUNDRED MOST USED WORDS? IT'S NOT
VERY EASY. TYPE IN THE BOX TC TRY IT QUT

P

Pukeko look a bit funny because they have such big feet, but that's
what makes them very good at walking over wet ground. When
they get scared by a bigger animal, a pukeko will wave around and

open its strong mouth to scare it away. They will even try to stop
big animals who want to eat their young,

UH CH! YOU HAVE USED NON-PERMITTED WORDS (PUKEKO, PUKEKO)

Figure 2 | Slides for “UP-GOER FIVE TEXT EDITOR” example (Fewster & Stevenson,
2024)

Give Easy Statistics Definitions

The definition of statistical concepts can be confusing even for native speakers if we use
professional statistical vocabulary and logic to explain it. From the example in the Stats 399
lecture slide, Fewster and Stevenson (2024) provide an example from the website “Explain
like I’m five” which illustrates how to simplify a statistical definition. The two key
components to having an easier statistics definition are easy vocabulary and a real-world

example.

It is essential to provide students with proper statistical definitions. However, if the
lecturers can provide a simpler definition after the proper explanation, the help will not only

benefit ELLs but also students with English as their first language.



Explanation

explain like I'm five

Explain Like I'm Five | Don't Panic! @
r/explainlikeimfive

Posts  Detailed Rules

@ Hot 4 New i, Top

4  Posted by u/Al 419hoursago @2 s §2
111k @BBED ELIS: How do farmers control whether a chicken lays an eating
¥ egg or areproductive egg and how can they tell which kind is laid?

W 1.2k Comments  # Share R save

@D £L.15: someone please explain Standard Deviation to me.

First of all, an example; mean age of the children in a test is 12.93, with a standard
deviation of .76,

Now, maybe I am just over thinking this, but everything I Google gives me this big
convoluted explanation of what standard deviation is without addressing the kiddy pool
I'm standing in.

B 1.0k Comments  Share R save

Figure 3 | Slide for “Explain Like I'm Five” example (Fewster & Stevenson, 2024)

Explanation

4+ @ vewhinlikeimfive v u/Nersc: @
ujk ELI5: someone please explain Standard Deviation to me.

Mathematics
First of all, an example; mean age of the children in a test is 12.93, with a standard deviation of .76.

Now, maybe I am just over thinking this, but everything I Geogle gives me this big convoluted
explanation of what standard deviation is without addressing the kiddy pool I'm standing in.

Edit: you guys have been fantastic! This has all helped tremendously, if I could hug you all I would.

W@ 1.0k Comments  # Share R save @mHide & Report 94% Upvo

Log in or sign up to leave a comment

sorray BEST w

View discussionsin 1 other community

sacoPT 1dayago B @ § B3 &115 More =
I'll give my shot atit:

Let's say you are 5 years old and your father is 30. The average between you two is 35/2 =17.5.
Now let's say your two cousins are 17 and 18. The average between them is also 17.5

As you can see, the average alone doesn't tell you much about the actual numbers. Enter standard
deviation. Your cousins have a 0.5 standard deviation while you and your father have 12.5.

The standard deviation tells you how close are the values to the average. The lower the standard
deviation, the less spread around are the values.

4 165k & W Reply Share Report Save

Figure 4| Slide for “Explain Like I’'m Five” example (Fewster & Stevenson, 2024)

Gesture



Gregersen (2007) states that ELLs can receive additional hints about the message the speaker
conveys through their gestures. For ELLs, it is essential to provide them with extra hints and
direction when they become lost verbally with the lecturers. Gestures can at least bring their

attention back and inform them of the next step to follow up, even if they were lost.

Goldin-Meadow et al. (2009) experimented with students to investigate how gestures
can aid in learning the idea of grouping for addition primary-level mathematics. They found
that gestures can not only help with learning basic ideas, but also help to create new ideas.
For example, the idea of grouping was only conveyed through gesture, not verbally, in the
experiment; however, some students eventually expressed verbally to the interviewer that
they were using a grouping idea after having used the gesture themselves in learning. Hence,
gestures can help process basic ideas and also aid in creating new ones if students can use
them effectively in their own learning. In statistics teaching, the content background may
differ slightly. However, there is no doubt that gestures can help students process information
more effectively. Lecturers should often use gestures in their teaching and encourage students
to use them as well to aid in learning. At this point, gestures are benefiting both ELLs and

native speakers.

Informal Experiment with ELLs applying some low-effort teaching

strategies

ELLs who participated in this experiment are third-year students or graduated students
majoring in statistics or data science. The average grade for level three statistics courses is B+
and above for the participants. Hence, a basic and good understanding of statistics concepts

can be assumed. These ELLs came to New Zealand for university study.
Experiment One

As shown in Figure 1, it is a simple introduction to bootstrapping from Stats 330 (STATS 330
Teaching Team, 2024). The participant was given the materials in front of them. Rather than
letting the participant read by themselves, I read through the materials with the participant,
using strategies such as pausing, changing easy vocabulary, repeating sentences, and using

gestures (as shown in Figure 2).



So far, the procedures we've used to get standard errors, calculate Cls, do
model checking (etc.) have relied on formulae obtained from statistical
theory.

We've already seen that these formulae may not be valid in some
situations (e.g., GLMs when the data are sparse). For more complex
models the theory may not even exist! What should we do then???
e Wouldn't it be great if we could use some kind of simulation instead.
® We can! Bootstrapping.

Figure 1 | One slide for an introduction to bootstrapping (STATS 330 Teaching Team, 2024)

So far/the &&%@iﬁr-eswe've used/to get standard errors,/calculate CIs,/do
model checking (etc.)/have relied or/formulae obtained from statistical
theory.

propér /
We've already seen that/{hese formulae may not be vahd%n some
situations/(e.g. GLMs when the data are sparse). For more complex
models the theory may not even exist! What should we do then?7?
e Wouldn't it be great/if we could use some kind of simulation instead.

® We can! Bootstrapping.
® Parametric bootstrapping is simply simulation based on the fitted
model.

Figure 2 | One slide for an introduction to bootstrapping with explanations for the participant

(STATS 330 Teaching Team, 2024

The participant was able to translate this slide back to me in their own language
almost perfectly after we read through it together. They said they would not understand this if
I did not explain these materials in this way. These participant experienced these teaching

strategies helping with their understanding.

Following this experience, there are a few observations. First, the participant tended
to stop following the rest of the sentence when they encountered an unfamiliar word. When I
asked the reason behind this, the participant said that they wanted to think about that word,
hence they were not able to focus and follow the rest of the sentence. Moreover, the
vocabulary that the participant did not understand may not necessarily be a difficult one; it
could be a relatively common word, they may have misunderstood or not picked it up due to

the pronunciation.

Experiment Two



Two participants joined in experiment two. As shown in Figure 3, this is another page from
the bootstrapping chapter from Stats 330 (Bolton, 2024). I have added pauses when reading
the slides, as shown in Figure 4. The participants were not given the slide to read while
listening for the first time. Instead, they were asked to put their hands up whenever they did
not understand a word or a sentence. After listening, the participants were given the slide in
front of them to read. At this point, they were asked again to point out the word or sentence
they did not understand. The purpose of this experience is to simulate lecture situations and
test the different levels of comprehension between listening and reading. According to
Flowerdew and Miller’s (1992) study, ELLs demonstrate better comprehension when visual
tools, such as pictures, diagrams, and written text, are used. Hence, in this experience, [ want

to test the difference in comprehension between listening alone and reading alone for ELLs.

The Principle of Bootstrapping

There is a large literature of scientific publications that establishes the
properties of bootstrapping®.

The underlying principle of bootstrapping is that we emulate the
“experiment” on the computer. That is, we emulate the observation of
data, and the fitting of a model to those data. This is done many many
times to generate sampling distributions for the statistics we are trying to
estimate.

In the above, we used parametric bootstrapping to emulate the
“experiment”. When the data are independent, there is another way we
can do this emulation—the non-parametric bootstrap.

The non-parametric bootstrap simply generates new “data” by resampling
with replacement from the actual data.

Figure 3 | A different slide for bootstrapping (STATS 330 Teaching Team, 2024)



The Principle of Bootstrapping

There is a large literature/of scientific publicationS/{hat establishes the
properties of bootstrapping?.

The underlying principle of bootstrapping is thag/éle emulate the
“experiment” on the computer./That is,/we emulate the observation of
data,/and the fitting of a model to those data/This is done many many
times/to generate sampling distribution;A’or the statistics we are trying to
estimate.

In the above,/éle used parametric bootstrappin%o emulate the
“experiment” ./\Nhen the data are independent/there is another way we
can do this emulation%the non-parametric bootstrap.

The non-parametric bootstrap simply generates new “datayby resampling
with replacement from the actual data.

Figure 4 | Adding a pause at the blue slashes when reading it out for ELLs (STATS 330
Teaching Team, 2024)

W— Iis’teninj 'for first time
The Principle of Bootstrapping "e“df"ﬂ after hs{em’mﬂ it.

There is a large literature of scientific publications that establishes the
properties of bootstrapping®.

The underlying principle of bootstrapping is that we emulate the
“experiment” on the computer. That is, we emulate the observation of
data, and the fitting of a model to those data. This is done many many
times to generate sampling distributions for the statistics we are trying to
estimate.

In the above, we used parametric bootstrapping to emulate the
“experiment”. When the data are independent, there is another way we
can do this emulation—the non-parametric bootstrap.

The non-parametric bootstrap simply generates new “data” by resampling
with replacement from the actual data.

Figure 5 | Experiment result for participant one (STATS 330 Teaching Team, 2024)



by lisfenimj for first time
The Principle of Bootstrapping readffllj aﬁer h‘s{enl‘wﬂ it.

There is a large literature of scientific publications that establishes the
properties of bootstrapping?.

The underlying principle of bootstrapping is that we emulate the
“experiment” on the computer. That is, we emulate the observation of
data, and the fitting of a model to those data. This is done many many
times to generate sampling distributions for the statistics we are trying to
estimate.

In the above, we used parametric bootstrapping to_ emulate the
“experiment”. When the data are independent, there is another way we
can do this emulation—the non-parametric bootstrap.

The non-parametric bootstrap simply generates new “data” by resampling
with replacement from the actual data.

Figure 6 | Experiment result for participant two (STATS 330 Teaching Team, 2024)

From Experiment Two, we can see that the ELLs are definitely not familiar with
relatively high-level vocabulary, such as “literature” and “scientific,” among others. It is
important to keep in mind that some words that we think are mostly used and common may
still be challenging for ELLs, especially for ELLs who have been in New Zealand for less
than one year. At this point, the “UP-GOER FIVE TEXT EDITOR” website will help identify
the kind of words that are more appropriate to use to enhance ELLs’ understanding. The "Up
goer five" is the most restrictive example of a word list, but there are also tools based on
other research into academic language. For example, the EAPFoundation website provides
vocabulary lists that can help with selecting the most appropriate words for ELLs.

(EAPFoundation, n.d.).

However, we can see that there are some statistical words, like “emulate”, that the
participants did not pick up. We cannot entirely abandon using these words; however, if
lecturers are mindful when they use these words and provide a few more sentences to explain
the statistical terms, understanding will increase not only for ELLs but for all domestic
students. By explaining these unfamiliar words in detail, it generally helps everyone in the

lecture to have a better understanding of the concepts and facilitates memorisation.

In addition to the above observations, I realised that we cannot predict which
vocabulary the ELLs did not pick up. Sometimes, the words that ELLs did not pick up can be

easy to understand, and this happened in Experiment One, too. For example, Student Two did
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not pick up the word “done.” There are multiple reasons why ELLs may not understand a
word. The reason could be that they have never heard of the word before, as it is a higher-
level vocabulary term. However, the reason may also be that they misheard the pronunciation
in a sentence or did not pay full attention to listening, so they were unable to pick it up.
Therefore, we cannot predict with certainty every word that ELLs are confused about. In this
case, lecturers may want to create an open and warm learning environment to make ELLs

confident in asking when they cannot follow.
Experiment Three

I followed the same steps as in Experiment 2; the only difference this time was that I did not
add any pause when reading out the slide. The slide, as shown in Figure 7 (Bolton, 2024), is

still under the same bootstrap topic.

Conclusion

Deja vu from earlier

Bootstrapping allows the sampling distribution of almost any statistic to
be estimated empirically. It is particularly useful in cases where:

® |t is difficult or impossible to obtain a sampling distribution based on
theory.

® The assumptions required to obtain a theoretical sampling
distribution are in doubt.

Some important points:

® The bootstrap is NOT used to get a better estimate of a
statistic—the expected value of the bootstrap estimate is equal to the
sample estimate.

® The data must be independent and representative of the population.

® Does not compensate for model misspecification.

Figure 7 | A different slide for bootstrapping (STATS 330 Teaching Team, 2024)
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listening the firt +ime
Conclusion

Deja vu from earlier Y€C«C['ﬂ3 Dl{:fﬂ’" [l Sff’”l“‘j
Bootstrapping allows the sampling distribution of almost any statistic to
be estimated empirically. It is particularly useful in cases where:

® |t is difficult or impossible to obtain a sampling distribution based on
theory.

® The assumptions required to obtain a theoretical sampling
distribution are in doubt.

Some important points:

® The bootstrap is NOT used to get a better estimate of a

statistic—the expected value of the bootstrap estimate is equal to the
sample estimate.

® The data must be independent and representative of the population.

® Does not compensate for model misspecification.

Figure 8 | Experiment result for participant one (STATS 330 Teaching Team, 2024)
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Bootstrapping allows the sampling distribution of almost any statistic to
be estimated empirically. It is particularly useful in cases where:

e |t is difficult or impossible to obtain a sampling distribution based on
theory.

® The assumptions required to obtain a theoretical sampling
distribution are in doubt.

Some important points: AY\(J QNQ MP ‘fs'{'eVliV](‘j ‘ﬁOWI ‘{_l/“‘g Po[n_t

® The bootstrap is NOT used to get a better estimate of a
statistic—the expected value of the/bootstrap estlmate |s equal to the
sample estimate. ynot Cohsn PH/lf] better, bV\t

thinke “Good "~ when +rans| lorting
® The data must be independent and representitive of the population.

® Does not compensate for model misspecification.

Figure 8 | Experiment result for participant two (STATS 330 Teaching Team, 2024)

The first significant observation from this experiment is that the pause strategy
definitely facilitates ELLs’ understanding. We can see that the participants in Experiment
Two only have words they do not understand; however, in Experiment Three, the participants

cannot understand whole sentences, rather than just a few words, without pausing. Hence, a
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pausing strategy helps break sentences down for ELLs, giving them more time to process the

sentence in their minds.

A similar situation occurs again here, just as in Experiment One. The participant gave
up listening after they realised they could not follow the first half of the materials, and they
decided not to listen to the rest of them. A worse attitude happened here; they gave up
completely. The reason that the participant did not give up in Experiment One may be that I
was still reading and explaining to them, which may have provided a sense of support;
however, in this case, they were alone while listening. Even under experimental conditions,
this participant did not show a high level of motivation to listen, despite being unable to
follow most of the materials. I think this situation of ELLs giving up in real lectures may be
worse. Hence, lecturers need to ensure that there are some sentences that ELLs can follow.
Our goal is never to have ELLs understand every single sentence in a lecture; however, if
they can understand even a quarter of the lecture, they will gain a sense that they can learn
something by listening. The motivation to listen more and understand more through each

lecture will be higher.
Conclusion on Informal Experiment

In this informal experiment, I have tried low-effort teaching strategies, including pausing in
sentences, repeating key sentences, using simpler vocabulary and using gestures. From the
result of the experiment, we can see that any of these strategies can help ELLs to increase
their understanding to a certain level. I do not recommend using all strategies simultaneously,
as I did in Experiment One. Applying all strategies simultaneously will require a significant
amount of effort, and it may also impact the teaching speed, which may lead lecturers to be
unable to cover everything required in one lesson. Moreover, from Experiments Two and
Three, we can see that even a single teaching strategy, such as pausing, still helps ELLs

improve their understanding.

The goal is never to make the lecture perfectly understandable for ELLs; this is not
the responsibility if the lecturer alone. ELLs have responsibilities to push themselves to
participate more in the lectures. However, we know ELLs tend to give up if they cannot
understand a large portion of the materials from this experiment. Hence, it is essential to
employ one or two strategies to ensure that a proportion of concepts are accessible to ELLs,

thereby providing them with the motivation to listen and learn more.

Future thoughts after talking with ELLs
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I spoke with the participants after their experience to gain a deeper understanding of their true

attitude toward learning English and Statistics.

Every participant told me that they care more about their grades than their English
abilities. They said that if they can eventually guarantee a good grade, they do not care much
about understanding the concepts in lectures. At this point, I asked them when they last fully
grasped the concept of statistics in English. The answer is never. All participants have never
had an experience of learning about statistics without putting the concepts back into their own
language. One of the participants stated that they prioritised the grade and wanted to ensure
they could complete all assignments, quizzes, tests, and exams. In their opinion, translating
the concepts into their own language appears to be the most effective and straightforward

way to learn and achieve a good grade.

Some participants also mentioned that the statistics courses they found easiest were
Stats 125 and Stats 210. The participants said that all the definitions in these courses are
mathematical formulae rather than English definitions. However, the participants said they

find the questions hard to understand and answer when there are scenario-style problems.

One participant also mentioned that she has been taking statistics tutoring outside of
university. They mentioned that the tutor teachers explained all statistical concepts in their
own language, and the tutors focused more on how to achieve a higher grade rather than

helping students understand the concepts.

By reflecting on the experiments and future talks with the participants, I began to

think about and develop medium- and high-effort teaching strategies.
Medium or high-effort teaching strategies

Building a safe and enjoyable learning environment

For my personal learning experience as an ELL, I found learning new concepts in English
very hard when I first came to New Zealand, when I was in high school. I realised that there
were too many academic words that I had not learn at all before. Sometimes, I did not even
understand some of the sentences my teachers said, even though there was no challenging
vocabulary involved at all. I did not understand either the language or the culture; I had to
pretend to laugh in class when the teacher told a joke. It was a very dark time for me, and I
almost wanted to give up as I did not see any hope of picking up the language. However, I

met my very supportive mathematics teacher. She understood my situation and often stayed
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with me after class to explain concepts I had not grasped in class. At that point, I had the
motivation to keep trying. I just wanted to understand more of the sentences she spoke in
class. I wanted her to see my progress and be proud of me. However, it only took me eight
months to become fluent in English and fully understand the material in class. The motivation

from the teacher played a significant role in my English learning process.

When I became a teacher myself and started teaching ELLs, I heard most of my
students gave me the same feedback. They said one of the reasons that they were trying very
hard was that they wanted me to be proud. Rost (2014) states that the learner’s achievement
of a language is affected by the learner’s attitude to this language and the speakers of this

language. Hence, a good teacher can have a positive impact on ELLs.

At university, it can be challenging to establish a connection with ELLs, as many of
them do not seek help and often do not attend lectures. Hence, it is even more challenging to
influence them as the chance of making connections is limited. However, things like trying to
provide more detailed slides, having lecture recordings that are more understandable for

ELLs, and providing more opportunities to ask questions after lectures can be a starting point.

I never thought that we could change and help every ELL. Some ELLs have strong
motivation and will seek help voluntarily. Some ELLs do not care about English or statistics
learning at all. We do not need to help ELLs with high motivation, and I do not believe we
can effectively assist ELLs with no motivation at all, regardless of our efforts. However, there
is a large group of ELLs who still want to try, deep in their hearts, but they need someone to
push them and be their mentor for the first few months of the English learning process. For
this kind of ELL, it is essential to have a good teacher who serves as their motivation to try
harder. The message I am trying to convey is that the action we take may not impact all
ELLs, but at least three or four students will be motivated for one semester because of the
effort the lecturer put into them. Moreover, I believe that changing the lives of three or four

students is still impressive and worthwhile.

Having a safe and enjoyable learning environment, ELLs may still want to use their
translator to learn at first. However, they may want to listen more attentively in each lesson as
they become more comfortable with their lecturer, and they may try harder because they think
this class may be the point at which they can start to learn English concepts correctly. After a
few weeks, they may decide to learn more statistics concepts in English immediately, and

then they put them into the translator for checking afterwards. Eventually, they stop relying
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on translators and they can learn a statistics course in English fully. This is our goal for our
ELLs; although most of them may not be able to achieve the last stage, reducing the need for
a translator can already be considered a significant achievement. Lecturers should also

convey these expectations to ELLs.
Pushing ELLs harder

When we want to build muscles, we will experience pain. Learning English should be the
same. ELLs must experience some level of pain to achieve the goal of thoroughly learning a

statistics course in English.

Making students feel comfortable in class may be just the starting point to give them
motivation; however, there is more to it than this. It is more about how the lecturer can still
challenge ELLs and help them to get used to an English teaching environment, so when they
go into a different lecture in the future, they can still settle down, even if their new lecturers
do not have much understanding of ELLs’ learning habits. The question the lecturers need to
ask themselves constantly is whether ELLs can eventually settle into an English teaching

environment after they leave my class.

However, the methods for pushing ELLs and determining how much we can push
them, so that they can try their best without entirely losing confidence and giving up, need to

be discussed in more detail.
Further actions
More ideas have not been explored. Ideas and further actions are listed below as bullet points.

e Low-effort teaching strategies

o Give a diagram for the scenario.

o Having more global or common scenarios in class rather than New Zealand
culture-based scenarios.
Gerdes (1988) makes the point that some aspects of mathematics education are
influenced by colonialism, and mathematics teaching should be more closely tied
to students’ own culture to help them better adapt to the concepts. Our challenge
here is that we have students from diverse cultural backgrounds. Picking examples
can make more students feel related is challenging. Providing multiple examples
for different cultural backgrounds can also be an option, which may require more

effort.
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o Writing while talking. (especially useful for a pure statistics course like Stats 210)

e Medium or high-effort teaching strategies
o Group work (mix local students with ELLs)

o Setup questions for ELLs to attempt by restricting the use of a translator.

The teaching strategy listed in this report is general. However, the teaching strategies
need to be considered differently for the application of pure statistics and applied statistics.
Some should be specific to teaching pure or applied statistics, while others may apply to both.
Moreover, teaching strategies should be tailored to consider the varying sizes of classrooms.
Some strategies may be more helpful in a smaller class, such as a level three statistics lecture,
and may be challenging to apply in a larger classroom. These specific ideas have not been

mentioned in this report yet.

In addition to these, it is also important to consider how to balance the lecturer's
workload and support ELLs simultaneously. Moreover, this report includes some strategies
that benefit not only ELLs but also other students, such as providing easier statistical
definitions. By implementing more strategies like these, we can achieve more effective

statistics education that benefits a broader range of people.

It is also interesting to observe how these strategies, outlined in this report, are applied
in real lectures. The experiment described in this report was somewhat rough, and several
assumptions were made. Applying some of these strategies in real lectures can help determine
if using one of these strategies is efficient enough or if a combination of these strategies is

more effective.
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