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Abstract

When the earliest Irish language immersion schools outside Irish-speaking (Gaeltacht) areas
were established, students were likely to come from relatively high socioeconomic
backgrounds. While research has shown positive outcomes for these students, less is known
about the outcomes of immersion education for students from areas of social disadvantage.
Of 145 Irish immersion primary schools in the Republic of Ireland in 2016, 13 (8%) served
low socioeconomic status (SES) communities. The current study examined the achievements
of Grade 3 (n=283) and Grade 6 (n=235) students in these schools on nationally-
standardised tests of English reading and mathematics. Their scores are compared to those
of students attending schools in areas of disadvantage nationally. Immersion students in
Grade 3 achieved lower mean scores on both English reading and mathematics when
compared with their low-SES English-medium peers. However, Grade 6 students achieved at
about the same level in mathematics and outperformed their low-SES peers nationally in
English reading.
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1. Introduction

Immersion education, in Ireland and internationally, had initially been accessed mostly by
relatively high socioeconomic status (SES) students (Genesee, 1976; O Riagain & O Gliasain,
1979). Although there is some evidence internationally to support the suitability of
immersion education for a diverse range of students, more research is needed on the
outcomes of immersion programmes for students from relatively low SES backgrounds,
especially in light of the delayed introduction of English language arts in such programmes
(Genesee & Fortune, 2014) where English is the students’ first language (L1) or the

dominant community language.

Initially, international studies on immersion education were concerned with its effect on
academic performance and achievement and its suitability for all students (Bruck, 1982;
Bruck et al., 1975; Genesee, 1976; Swain & Lapkin, 1982). Individual differences underlying
academic achievement in immersion programmes have since become the focus of research,
including studies that have considered factors associated with immersion students who
exhibit low levels of achievement in reading (Genesee & Jared, 2008). Such factors include
low academic ability, poor or impaired first language acquisition, lack of educational
resources and supports in the home, learning difficulties, socioeconomic background, and
ethnic and minority language status. Researchers have long challenged the idea that
immersion education might place an extra burden on at-risk students, while also raising
ethical considerations that arise when at-risk students are discouraged from attending an
immersion programme (Genesee, 1992, 2007; Genesee & Fortune, 2014; see also the

introduction to this special issue).



Early studies have consistently found that low-SES students in early French immersion
programmes performed as well as their non-immersion counterparts in L1 reading and
other domains of language; the early studies evaluated reading, writing, speaking and
listening in English L1 as well as in some academic domains like mathematics (Caldas &
Boudreaux, 1999; Genesee & Jared, 2008; Lambert & Tucker, 1972; Turnbull et al., 2001).
This occurred despite the later introduction of English language arts in the curriculum and
the attainment of greater competency in the target language (L2) (Bruck et al., 1975;
Holobow et al., 1991). Due to the delayed introduction of English language arts in total
immersion programmes, a short-term lag in English language performance has been
identified in relation to certain linguistic skills but this achievement gap usually narrows for
most students within one or two years after English language arts have been formally
introduced in the curriculum (Genesee, 1976; Lambert & Tucker, 1972; Swain & Lapkin,
1982). There is some evidence to suggest that a transfer of linguistic skills from the
immersion language to English (Cummins, 2016) and informal English language learning
experiences outside of school may enable immersion students to achieve equivalence with
non-immersion students in English language skills over time (Barik & Swain, 1976; Cashion &
Eagan, 1990). In later learning years, no long-term detrimental effects on English language
or literacy skills have been associated with early total immersion and the delayed
introduction of English, with early immersion students typically achieving on par with

students in English programmes in higher grades (Genesee, 2004).

In this article, we present findings from an investigative study of performance on English
reading and mathematics in Irish immersion schools located in areas of social disadvantage.
We first provide a review of the literature on the impact of SES on academic achievement

and early language development in school in general. This is followed by an overview of Irish



language immersion education, also referred to as Irish-medium education (IME), and the
diversification of the immersion model to provide a context for the study. We then discuss
the methodology and assessment frameworks used in the study to gather data on academic
achievement rates in IME schools in disadvantaged regions, referred to as IME-DEIS?
schools. The results are presented in four parts: by average English reading achievement
across schools; by average mathematics achievement across schools; by achievement in
these areas for individual schools with varying levels of disadvantage; and by relative
differences in English reading and mathematics performance across schools. Finally, we
discuss the findings of the study and the implications for the IME and more generally for

minority language immersion settings situated in areas of social disadvantage.

1.1. The impact of SES on educational outcomes and early language development

Parental occupation, income, and education have been identified as indicators of SES (Sirin,
2005), and these factors exert a considerable influence on children’s early language
development and subsequent educational attainment (Hills et al., 2010; van Druten-
Frietman et al., 2015). Educational underachievement and consequent limitations for future
life choices among students from low SES backgrounds in contrast with their peers from
more privileged backgrounds is a concern for policy makers (Early et al., 2020). A study
carried out by Chiu and McBride-Chang (2006) on reading performance drawing on data
from PISA (the Programme for International Student Assessment) across 43 countries,

reported significant positive correlations between SES of both a students’ own family and

2 DEIS is the acronym used for the Delivering Equality of Opportunity in Schools programme which was
implemented to give extra teaching, planning and financial supports to schools located in areas with high
concentrations of social disadvantage (Department of Education and Skills, 2005, 2017a).



that of co-students and reading performance. Underdeveloped language skills can be

interpreted as a direct effect of low socioeconomic status (Hoff, 2006).

In Ireland, at the time of the current study, schools were designated as
disadvantaged with reference to an index created in 2006 based on the proportion of
students in a school, as reported by the school principal, for each of six equally-weighted
factors: unemployment, lone parenthood, membership in the Traveller’ community, family
size, access to free book grants, and use of local authority accommodation (Archer &
Sofroniou, 2008; Kavanagh et al., 2017).% Schools are allocated resources based on their
scores on the index, including additional teaching staff, additional funding for resources, and
access to supplementary programmes such as Reading Recovery. When allocation to DEIS
schools was announced in 2006, 197 schools were allocated to Band 1 (the most
disadvantaged schools, which received greater levels of support), and 141 to Band 2 (less-
disadvantaged schools) (Department of Education and Skills, 2017b). While the
disadvantaged status of schools in the current study was based on their designation in 2006,
we also drew on a similar index established in 2014 that was prepared in conjunction with a
model for the allocation of special needs resources in primary schools (4-12 yrs), based on
many of the same variables used to establish school disadvantaged status, as well as

achievement in reading and mathematics (Weir & Denner, 2013).> Scores from the 2014

3 The Irish Traveller community are a nomadic indigenous ethnic group who are genetically distinct from the
settled Irish.

4 A new method of identifying schools as disadvantaged was introduced following the publication in 2017 of a
new Action Plan for DEIS (Department of Education and Skills, 2017a). The new approach draws on small-area
data collected in five-year national censuses of the population and defines school-level disadvantage in terms
of the average level of socioeconomic disadvantage in the immediate area of each student’s home. A
consequence of the change in methodology is that some IME schools in the current study changed from Band
2 (less disadvantaged) to Band 1 (more disadvantaged) following the introduction of the new system.
However, their designation as Band 1 or 2 in this article is based on their DEIS status at the beginning of the
current study in autumn 2016.

5 The average resources allocation index score of Band 1 schools nationally was 271.0, and 196.7 for Band 2 (a
higher score indicates a greater level of need). For IME-DEIS schools, the corresponding averages were 284.7



model were used in this study to describe with greater precision the levels of disadvantage
in individual schools labelled as DEIS Band 1 or Band 2. In summary then, the DEIS
classification of each school was based on the 2006 index but the actual score assigned was
based on the 2014 recalibration because the latter measure is more precise (see results

section).

The social, economic, and cultural wealth in a child’s experience and social class — a
concept coined ‘social capital’ by Coleman (1988) - is an influencing factor in early language
development. Bourdieu (1991) relates ‘cultural capital’ in educational contexts with societal
financial capital outside of education. Some studies suggest that children from low SES
families develop vocabulary more slowly than children from high SES families (Hart & Risley,
2003), with the latter benefitting from stronger linguistic input by family members, including
the mother (Hoff, 2006). The speech of higher SES mothers has been shown to elicit
conversation from children more frequently, while the speech of lower SES mothers is more
often orientated to directing their children’s behaviour (Hoff et al., 2002). Children from
higher SES homes have been found to respond to adults with longer and more complex
responses and to “use language to analyze and reflect, to reason and justify, or to predict
and consider alternative possibilities” more often than children from lower SES homes (Hoff
et al., 2002, p. 62). Neuman et al. (2018) discuss a ‘double dose of disadvantage’ where
students come from a low SES background and attend a school in an area of social

disadvantage, which can negatively impact on academic achievement.

and 195.5, indicating a greater level of need on average in IME-DEIS Band 1 schools compared to DEIS Band 1
schools nationally, and similar levels of need in IME-DEIS Band 2 schools and DEIS Band 2 schools nationally
(see Figures 6 and 7).



1.2. Irish-medium education and its diversification

IME outside of the Gaeltacht (mainly Irish-speaking) regions has changed considerably since
the early 1970s when this form of education became popular. As in other bilingual
education systems, the interest in immersion education was driven by parents (Baker &
Wright, 2017; Coady & O Laoire, 2002; O Duibhir, 2018). During these early years, Irish-
medium schools gained a reputation as a form of education accessed predominantly by
children from middle-class families whose parents had a reasonable competence in Irish (O
Riagdin & O Gliasain, 1979). IME experienced exceptional growth during the 1980s,
becoming a mainstream popular choice among parents (Kavanagh & Hickey, 2013). Over
time, the profile of families and students attending IME became notably more diverse (O
Riagain & O Gliasain, 1979; Harris et al., 2006). The majority of schools in the population of
IME-DEIS schools that took part in the study were founded in the 1980s (6 schools) and
1990s (4 schools). Two of the schools were founded during the 1970s at a time when IME
schools known as Gaelscoileanna® were being established nationally. The remaining school
was founded during the early 2000s. Hence, there was a gradual but steady growth of IME

schools in areas of disadvantage from early 1970s to the early 2000s.

The immersion model employed in IME schools is one-way early total immersion
where no English is taught until the second or third year of school, age 6-7 years. From that
point until the end of Grade 6, English language arts are taught through the medium of
English and all other subjects are taught through Irish, representing approximately 85% of

instructional time in all primary school grades (see Figure 1). This contrasts with many one-

® National (primary) schools outside of Gaeltacht areas (Irish heartland areas where Irish is spoken as a first
language) in which Irish is used as the medium of instruction and communication apart from the teaching of
English.



way immersion programmes in other contexts such as the US, Canada, and Wales which
gradually increase instruction through the L1 moving to a 50:50 model in senior grades of
primary school. As Irish is an endangered language, student exposure to Irish in the school is
maximised. This model is similar to some of the indigenous Hawaiian immersion
programmes in the US (Wilson & Kamana, 2011). All IME primary schools in the Republic of
Ireland are ‘all-Irish’ schools or immersion centres as opposed to immersion tracks, streams,
or units (O Duibhir, 2018). The same teachers are responsible for teaching all subjects,

including English, to their classes.
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Figure 1. Percentage of Instructional Time in the Target Language in IME Schools Compared

to One-way Early Total Immersion Programmes (Source: O Duibhir, 2018, p. 19)

Provision is made in the Primary School Curriculum (Department of Education and
Skills, 2019) for a two-year total immersion period from 4 to 6 years of age. The delayed
introduction of English language arts in this model is seen as a dilemma by many IME-DEIS
teachers, given the underdeveloped English language skills of their students upon
commencement of school. Teachers see a tension between developing the target language

through a total immersion phase and delaying the development of their students’ English



language skills. As a result, many IME schools, not just IME-DEIS schools, introduce English in

the latter half of Kindergarten 2 (5-6 years of age) for 30 minutes per day.

As noted above, students from diverse backgrounds, including those from
disadvantaged backgrounds who are deemed at risk due to poor L1 attainment and lack of
resources and supports in the home, now form part of the IME student profile. In 2016, 13
out of a total of 145 (8.9%) IME schools outside of Gaeltacht areas in the Republic of Ireland
were situated in designated areas of disadvantage and formed part of the DEIS plan. There
were 2,200 students enrolled in these schools in 2016, with six of these schools allocated to

Band 1, and seven to Band 2 (see above).

The main evidence on achievement in the Irish immersion context has come from
national surveys and assessments showing higher levels of academic achievement in Irish
(Harris et al., 2006) and in English reading and mathematics (Shiel et al., 2011) among
students in IME schools (including IME-DEIS) compared to students in English-medium
schools nationally. In the case of English reading and mathematics, however, when the
overall higher SES of students in IME schools in general is taken into account, IME students
are found to perform at a similar level to their English-medium peers (Gileece et al., 2012;
Shiel et al. 2010;). Nonetheless, no previous study has focused specifically on the attainment
of students in IME-DEIS schools and compared them to non-IME students in DEIS schools
elsewhere in Ireland. The results of the current study are important in informing policy
makers, teachers, and parents on appropriate expectations for students in IME-DEIS schools
in English reading and mathematics, which may, in turn, impact on pedagogy, including
decisions around the timing of the introduction of the English language arts, and the nature

and extent of the supports that students may need in English reading and mathematics.
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Since the inception of DEIS in 2006, significant progress has been made in narrowing
the achievement gap between students in DEIS schools in general and in other schools
nationally. National assessments in DEIS schools have shown improvements in average
scores in English reading and mathematics and a decrease in the achievement gap between
students in DEIS schools and schools nationally when compared to studies in previous cycles
(Kavanagh et al., 2017; Weir & Denner, 2013). Despite these improvements, a gap still exists
between the achievement of students in DEIS schools in general and students nationally
(Department of Education and Skills, 2017a). These studies raise questions in relation to the
performance of students who attend IME-DEIS schools and their achievements in English
reading and mathematics in comparison to their non-immersion peers in DEIS schools and in
schools nationally. While previous studies of DEIS students in general included some
students from immersion programmes, the representation of these students in the samples
(fewer than 2%) was insufficient to make meaningful comparisons. The current study
addresses this issue by comparing the attainment of all Grade 3 and Grade 6 IME-DEIS
students with their counterparts in DEIS schools in general as measured in the 2016 DEIS
evaluation study involving national samples of students in DEIS schools (Kavanagh et al.,

2017).

A further aspect which we wished to examine, as captured in research question 3
below, was to compare the relative performance of students in IME-DEIS schools in English
reading and mathematics. A relative difference in performance between English Reading
and mathematics could indicate to schools the need to place a stronger emphasis on extra

support in one area over the other.
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2. Methodology and Assessment Framewaorks

2.1 Research Questions

This study aimed to examine the attainment of Grade 3 and Grade 6 students in IME-DEIS
schools in English reading and mathematics in comparison to students in DEIS schools
nationally and to examine attainment scores at an individual school level. Our research

questions were:

1. How do students in Grades 3 and 6 in IME-DEIS schools perform in English reading
and mathematics compared to their peers in DEIS schools nationally, as measured by
standardised tests?

2. What is the relationship between the level of disadvantage at school level and
student performance in IME-DEIS schools?

3. Do students in IME-DEIS schools perform relatively better in English reading or in

mathematics?

2.2 Participants

All 13 IME-DEIS schools agreed to participate in the study. The total student population of
these schools was 2,554. Students from Grade 3 (8-9 years) and Grade 6 (11-12 years) were
selected to take part as national level data on performance in DEIS schools were available
for these grade levels. A total of 283 students in Grade 3 and 235 in Grade 6 in IME-DEIS
students completed standardised tests of English reading and mathematics. We
administered the same standardised nationally-normed assessments in English reading and
mathematics that had been used in the evaluation of the comparison group of DEIS schools

in 2016 (Kavanagh et al., 2017) and in earlier evaluation studies. The comparison group
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comprised students at the same grade levels in a representative sample of 118 urban DEIS
schools nationally, of which all but three were non-IME schools. Given the very small
proportion IME schools in the national sample, it is unlikely their inclusion affected the
results significantly. In these schools, 4290 students in Grade 3, and 4155 in Grade 6
completed the English reading and mathematics tests in 2016. Data used in this article in
respect of the comparison group (i.e., mean scores, standard deviations) were drawn from

published data in Kavanagh et al. (2017).

2.3 Assessment Instruments

The standardized tests used in the current study in 2017, and in the national evaluation of
DEIS in 2016, were the Drumcondra Sentence Reading Test and a shortened version of the
Drumcondra Primary Mathematics Test. Both tests were designed by the Educational
Research Centre, Dublin. Both were originally standardised on national samples that
included both students in disadvantaged and non-disadvantaged schools, and in IME- and
non-IME schools in line with their representation in the population (Educational Research

Centre, 2005; Kavanagh et al., 2017).

The Drumcondra Sentence Reading Test (DSRT) is designed for Primary schools in
Ireland and is divided into six levels for 1st to 6th Grades. The test has 40 items at each
grade level drawn from English language arts textbooks used at those levels. Using a cloze
procedure, it assesses students’ ability to understand sets of sentences of gradually
increasing difficulty — a skill that is associated with ability to read longer continuous texts
(e.g., Clifton & Duffy, 2001). Students respond to multiple-choice items representing
missing words in the target sentences, and record their answers on a machine-scorable

answer sheet (see sample items in Appendix A). Twenty minutes is allowed for completion.
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Raw scores can be transformed to standard scores and percentile ranks using the tables of
norms in the test manual (Educational Research Centre, 2005). Reliabilities (measures of
internal consistency) of .92 at Grade 3 and .89 at Grade 6 were reported by Kavanagh et al.

(2017) for disadvantaged samples.

The versions of the Drumcondra Primary Mathematics Test-Revised used in this
study were abbreviated forms of a standardized test used in primary schools in Ireland in
Grades 1-6 (see Educational Research Centre, 2007). It is based on the mathematics
curriculum for primary schools and comprises 25 items at each grade level. ltems are
multiple-choice or short answer. At Grade 3, the test assesses such skills as basic
computation (subtraction, multiplication), reading time (analogue and digital), identifying
fractions, reading tables and charts, identifying 2-D and 3-D shapes and their properties, and
solving basic problems involving computation. At Grade 6, it assesses equivalence of
fractions and percentages, measurement of area, multiplication of decimal numbers, ratio,
positive and negative integers, ability to read tables and graphs, and solving problems
involving computation, area, capacity and proportion (see sample items in Appendix B).
Thirty minutes are allowed for completion at Grades 3 and 6, and students record their
responses in their booklets. Students may use a calculator on selected items. Bilingual
versions of the mathematics test, with Irish on one page and English on the facing page,
were used for the study so that students could access the test items in either language. As
students are being taught the concepts in Irish it was deemed important to provide the
items in English as well, thereby reducing the risk that the test was really an assessment of
language proficiency rather than mathematical competence. Raw scores were transformed
to standard scores and percentile ranks based on a rescaling of national norms to

accommodate the reduced numbers of items. Reliabilities of .87 and .89 at Grade 3 and 6
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respectively have been reported by Kavanagh et al. (2017) for students from

socioeconomically disadvantaged backgrounds.

2.4 Procedure

A representative from the research team visited each IME-DEIS school to administer the
standardised tests as part of the research project. All materials were returned to the
Educational Research Centre. English Reading answer sheets were scanned and scored
electronically. Mathematics test booklets were corrected by trained markers and test scores
were entered into a database. Raw scores on both tests were converted to scale scores and
percentile ranks based on national standards. When the tests were originally scaled (or
rescaled in the case of the mathematics test),” national mean scores and standard
deviations were set to 100 and 15 respectively. Statistical analyses performed on the data
included computation of mean scores and standard deviations, application of tests of
statistical significance for independent or matched samples,® and the computation of effect
sizes. Where t-tests for independent samples were conducted, mean scores from the
current study implemented in all IME-DEIS schools in spring 2017 and from the 2016 DEIS
national evaluation were compared. Cohen’s d values were computed to estimate effect

sizes, using Cohen’s (1988) alternative formula for calculating pooled standard deviations.

Checks were conducted to verify that the data met the assumptions required for
conducting t-tests, as described by Tabachnick and Fidell (2013). For example, although the

distributions for Grades 3 and 6 in reading for IME-DEIS schools were skewed, the estimates

7 The rescaling, based on original standardisation data, was necessary because the number of test items at
each of Grades 3 and 6 was reduced from 75 to 25 for the DEIS evaluation study (Kavanagh et al., 2017).

8 Where students’ relative performance in English reading and mathematics were compared, matched pairs t-
tests were used.
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of skewness (-.254 at Band 1 in Third Grade, .862 at Band 1 in Sixth Grade) were within the
acceptable range of -1 to +1. The proportions of low-achieving students, i.e., those
performing at or below the 10™ percentile on the score distribution, representing low
achievers, and those performing at or above the 90" percentile, representing high
achievers, were also compared for IME-DEIS schools and the national DEIS 2016 sample.
Notwithstanding differences in the numbers of students in these datasets, it was important
to provide an indication of variation in performance, other than that provided by standard

deviations.

3. Results

This section reports on the performance of students in IME-DEIS schools on English reading
and mathematics compared to the performance of students in DEIS schools nationally. It
also looks at proportions of high- and low-achieving students in both groups of schools, and
describes associations between level of disadvantage and average performance at school
level in IME-DEIS schools. The section concludes with a comparison of performance

between English reading and mathematics in IME-DEIS schools.

3.1. English reading achievement

As noted above, differences in mean scores between the two groups of interest — students
in IME-DEIS schools and students in DEIS schools nationally — were compared using
independent sample t-tests. Comparisons between IME-DEIS and DEIS national results were
carried out separately for Band 1 and Band 2 schools. Students in Band 1 IME-DEIS schools

(those with the highest levels of deprivation — see above) achieved a mean score (93.1) in



16

Grade 3 that is not significantly different from the mean score of students in Band 1 DEIS
schools nationally (94.3) (t(2495) = -0.97, p. =.34) (Table 1). Students in Band 2 IME-DEIS
schools (those with more moderate levels of deprivation) achieved a significantly higher
mean score in Grade 3 compared with students in DEIS schools nationally (101.0 vs. 97.6)
(t(2047) = 3.296, p. = .001). In Grade 6, IME-DEIS students in Band 1 schools also significantly
outperformed their counterparts in DEIS schools nationally, (95.3 vs. 92.5) (t(2466) = 1.920,
p. =.047). The results for Band 2 were not significant (98.3 vs. 96.9) (t(1.214) = 1.214, p.
=.225). As per Table 1, differences in performance, where they are significant, were small,

with the largest Cohen’s d value (0.27) in the small to medium range.’

Table 1. Mean Scores and Standard Deviations in English Reading by Grade and DEIS Band — IME-

DEIS Schools and DEIS Schools Nationally

DEIS National
IME-DEIS 2017 Analysis of differences
Evaluation 2016
Cohen’s
n M SD n M sD Diff df. t p.
d
Grade 3,
119 93.1 1415 2378 943 13.19 -1.2 2495 -.965 .335 -0.09
Band 1
Grade 6,
88 953 1250 2230 925 1297 190 2466 1.920 .047* 0.15
Band 1
Grade 3,
164 101.0 1344 1912 976 1261 3.4 2047 3.296 .001*** 0.27
Band 2
Grade 6,
147 98.3 1346 1925 969 1348 14 2070 1.214 .225 0.10
Band 2

Note. * p <0.05, *** p<0.001

9 According to Cohen (1988), effect sizes (d values) of 0.2 can be described as small, 0.5 as medium, 0.8 as
large.
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Further analyses of achievement levels involved comparing the percentages of
students in each programme type who were struggling and those who were doing very well.
Although a higher percentage of students performed at or below the 10t percentile in
Grade 3 IME-DEIS schools (20.2%) than in DEIS schools nationally (17.3%) (Figure 2), by
Grade 6 the percentage of students performing at or below the 10™" percentile not only
dropped substantially (10.1%) in IME-DEIS schools but was also lower compared with DEIS
schools nationally at Grade 6 (20.4%). This suggests that an initial lag affecting students in
Grade 3 in Band 1 IME schools was ameliorated to some degree by Grade 6. It also supports
the view that immersion education does not have a detrimental effect on overall English
reading attainment for students attending DEIS schools. While there were fewer students in
Band 2 IME-DEIS schools performing at or below the 10t percentile at Grade 3 than in DEIS
schools nationally in this band, the proportion in Grade 6 in Band 2 schools increased
marginally, from 7.9% to 10.2%, between these grade levels, perhaps suggesting that the
lowest achievers in DEIS Band 2 schools are more at risk as they progress through the grade

levels.



18

25

20

20.2 20.4
17.3
s 14.3
10.1 108 102
| I ] I I
O I

Grade 3,Band 1 Grade 6, Band 1 Grade 3, Band 2 Grade 6, Band 2

Percent of Students
o

wv

B IME-DEIS 2017  m DEIS Nat Evaluation 2016

Figure 2. Percentages of Students Performing at or below the 10t Percentile in English

Reading in IME-DEIS Study and DEIS National Evaluation, by DEIS Band and Grade Level

The percentages of students performing at or above the 90t percentile in English
reading (an indicator of high achievement) were higher across bands and grades in IME-
DEIS schools than in DEIS schools nationally (Figure 3). For example, at Grade 6 in IME-DEIS
Band 1 schools, 4.5% of students performed at this level, compared with 2.7% in DEIS

schools in general. As might be expected, there were proportionately more students in Band
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2 IME-DEIS schools scoring at this level than Band 1 IME-DEIS schools, but this is also true
for DEIS schools in general. The data show that more students in Band 2 IME-DEIS schools
achieved higher scores on English reading at both grade levels (7.3% in Third, 7.5% in Sixth)
than their peers in Band 2 DEIS schools in general (2.6% and 5.1% respectively), at the same

time as they availed of bilingualism and biliteracy.

Figure 3. Percentages of Students Performing at or above the 90th Percentile in English Reading in

IME-DEIS Schools and in the DEIS National Evaluation, by DEIS Band and Grade Level

It is important to note, however, that the percentage of students at or above the
90t percentile in DEIS schools is well below the national figure in schools in general (10%),

particularly in Band 1 schools.

It could be argued that the differences in achievement between Grades 3 and 6
presented here are due to selection factors, relating to enrolment patterns in IME-DEIS
schools. However, although not identical, the profiles of students with respect to such
factors as parental education, employment status, and access to free medical care in
Grades 3 and 6 are broadly similar in both IME-DEIS schools and in DEIS schools more
generally (see Kavanagh & Weir, 2018, p. 42; Ni Chlochasaigh et al., 2020, p. 29) and
students at both grade levels are exposed to similar challenges associated with a

disadvantaged context.

3.2. Mathematics achievement

Comparison of the mathematics scores of students in IME-DEIS schools and in DEIS schools
nationally again involved the application of independent sample t-tests. The analyses
revealed differences in achievement by school type and band. In Grade 3 in Band 1 schools,

the respective mean scores were 89.6 and 96.9, with performance in DEIS schools nationally
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significantly higher, by 7 score points (t(2494) = -4.29, p. < .001) (Table 2). In Grade 6,
students in Band 1 IME-DEIS schools were marginally ahead of students in DEIS schools
nationally (by 0.5 score points), but the difference was not statistically significant (94.0 vs.
93.5) (t(2327) = 3.30, p. =.759). Students in IME-DEIS Band 2 schools also showed non-
significant differences in achievement when compared with students in DEIS schools
nationally at Grade 3 (difference = -0.5, t(1909) = 3.30, p. =.380) and at Grade 6 (difference =

-1.0, t(2059 = -.383, p. = .702).

Table 2. Mean Scores and Standard Deviations in Mathematics by School Band and Grade — by Grade

and DEIS Band — IME-DEIS Schools and DEIS Schools Nationally

DEIS National
IME-DEIS 2017 Comparison
Evaluation 2016
Cohen’s
n M SD n M SD Diff  df. t p.

d
g;";‘%el?” 120 89.6 1551 2376 969 1591 -7.3 2494 -4.91 .000***  -0.46
Crade6,  gg 940 1340 2241 935 1505 -05 2327 331 750  -0.03
Band 1
(33;?1%623’ 165 985 1584 1909 995 1389 -1.0 2072 -887 .380  -0.07
g;f]%e;’ 148 982 1371 1913 987 1543 -05 2059 -383 .702  -0.03

Note. *** p < 0.001

Due to the similar SES profiles of students in IME-DEIS schools and in DEIS schools
nationally, the challenge facing immersion students to learn content (mathematics) through
the language of immersion (Irish) could explain the initial achievement lag in IME-DEIS Band
1 schools at Grade 3, which dissipates by Grade 6, where mean scores (98.5 in IME-DEIS

schools, 99.5 in DEIS schools nationally) are not significantly different from one another
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(Table 2). The same lag did not seem to apply to Band 2 schools where the challenges
associated with educational disadvantage are likely less severe. Nevertheless, unlike English
reading, students in Grade 3 in IME-DEIS Band 2 schools did not perform at a higher average
level in mathematics than students in DEIS Band 2 schools nationally (respective mean

scores are 98.2 and 98.7).

The proportions at or below the 10t percentile, however, are relatively high across
grades and bands in IME-DEIS schools (Figure 4). Almost one-third of students (32.5%) in
Grade 3 IME-DEIS Band 1 schools performed at or below the 10™" percentile in comparison
with 15.7% in DEIS schools nationally. Students in Grade 6 in IME-DEIS Band 1 schools and at
Grades 3 and 6 in IME-DEIS Band 2 schools also presented higher percentages than DEIS
schools nationally although the differences were not as large, and proportions were almost

identical in Grade 6, Band 2 (11.5% and 11.2% respectively).
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Figure 4. Percentage of Students Performing at or below the 10*" Percentile in Mathematics in IME-

DEIS and in DEIS Schools Nationally, by DEIS Band and Grade Level
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Fewer than 1% of Grade 3 students in IME-DEIS Band 1 schools performed at or
above the 90" percentile compared with 11.1% in DEIS schools nationally (Figure 5). In
Grade 6, that figure rose to 2.3% but was still lower than the proportion (7.2%) in DEIS

schools nationally.

In Band 2 schools, the percentages of students performing at or above the 90t
percentile in IME-DEIS schools were also lower than in DEIS schools nationally (Figure 5). At
Grade 3, 11.0% of students in IME-DEIS schools performed at or above the 90 percentile
compared to 15.4% in DEIS schools nationally. There is a similar but slightly larger difference
at Grade 6, where 7.4% of students in IME-DEIS schools are high performers, compared to
12.5% in DEIS schools nationally. The lower achievement levels at Grade 3 may also mitigate
concerns of a self-selection bias among IME-DEIS students as students not wishing to
continue to study in an IME are likely to transfer to an English-medium school before Grade

3.
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Figure 5. Percentage of Students Performing at or above the 90" Percentile in IME-DEIS schools and

in DEIS Schools Nationally in Mathematics, by DEIS Band and Grade Level
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3.3. Performance in English reading by school and level of disadvantage

Analyses were performed on achievement rates at the school level to identify if individual
schools might need targeted supports due to lower-than-expected academic achievement,
based on the level of disadvantage associated with the school. Figures 6 and 7 place
individual schools on graphs for English reading and mathematics according to whether they
are DEIS Band 1 or Band 2 schools (based on their allocation at the time of the study)
alongside their scores on the 2014 special needs resources allocation index described
earlier, which provides a more precise measure of current levels of disadvantage (individual
school scores on the DEIS measure, dating from 2006, are not available). Data in relation to
Grade 3 are presented here since performance at this level was especially low in IME-DEIS
Band 1 schools. The average resources allocation index score for Band 1 schools nationally
was 271.0 (shown by blue line on the figures), while for Band 2 schools it was at 196.7
(shown by red line). If the index score of an individual school in a given Band is higher than
the national average for DEIS schools in that Band, it might be expected that the mean
scores in reading and mathematics would be lower and vice versa. Grade 6 graphs are

similar to those for Grade 3, though mean scores are closer to the regression lines.

For Grade 3 reading, it can be seen in Figure 6 that two schools in particular that are
situated to the far right of the average index score for Band 1 DEIS schools (blue line) have
high levels of disadvantage and low school-level mean scores on English reading
achievement (92.3 and 87.2), as would be expected. However, another school situated
closer to the index average for Band 1 schools achieved a lower-than-expected mean

reading score (86.7), given its level of need. The two Band 1 schools with the highest
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achievement scores (101.3 and 100.3) performed as might be expected based on their
(lower) index scores. In the case of Band 2 schools, school-level mean reading scores are
higher than in Band 1 for the most part, as would be expected based on their index scores,
though the average reading score for the least disadvantaged school (103.7) is lower than

those of a number of schools with somewhat higher index scores.
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Figure 6. Relationship between the Scores of Individual IME-DEIS Band 1 and 2 Schools on
the 2014 Resource Allocation Index and Their Mean Scores in English Reading — Grade 3

Note. Red dots — Band 2 schools; Blue dots: Band 1 schools. Red line — average index score — Band 2 schools;

Blue line - Average index score for Band 1 schools

Figure 7 shows mean school-level mathematics scores as a function of each school's
resource allocation index score. It shows a diverse display of mean scores for mathematical
achievement at Grade 3, where school-level mean scores range from 78.8 to 100.1 for Band
1 schools and from 93.5 to 108.2 for Band 2 schools. The school with the lowest mean score
in mathematics in Grade 3 (78.8) has a similar level of disadvantage to two schools with

higher mean scores (100.1 and 85.3). The highest-performing Band 2 school (108.2) has a
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higher level of disadvantage than a number of schools with similar or lower levels of
mathematics achievement, suggesting again that high average levels of achievement can be
attained in individual schools with relatively high levels of disadvantage. This finding
suggests that there may be other factors associated with low achievement in mathematics

in addition to the low SES of the school that warrant further investigation.
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3.4. Relative differences in performance on English reading and mathematics

Since performance on reading and mathematics are both described on scales where the
mean scores nationally (across all schools) had been set to 100, and the standard deviations

to 15 based on representative samples of students (see above), it is of interest to examine
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whether performance in IME-DEIS schools is relatively better in English reading or
mathematics. This could inform schools on which subjects they might need to place a
stronger emphasis in the future. The analyses were conducted using matched-pairs t-tests.
Figure 8 shows the means scores of students in Grade 3 in IME-DEIS Band 1 and 2 schools on
both English reading and mathematics.'® The mean score of Band 1 students in Grade 3 in
English is 93.4 score points, while their mean score in mathematics is 89.7. The difference,
3.7 score points, is statistically significant (t(117) = 3.71, p. <.001, d = 0.25). Similarly, the
means for English reading and mathematics in Band 2 are 101.0 and 98.4 respectively, and
the difference of 2.6 score points in favour of English reading is statistically significant (t
(163) = 2.80, p. <.001, d = 0.18). The data indicate that performance in IME-DEIS schools at

this grade level is significantly stronger in English reading than in mathematics.
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10 The mean scores in Figures 8 and 9 differ slightly from those in Tables 1 and 2 as the figures include only
those students who had valid scores in both subjects.
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Figure 8. Mean Scores in English Reading and Mathematics in Band 1 and 2 IME-DEIS

Schools, Grade 3

At Grade 6, on the other hand, the difference of 1.0 score points between the mean
scores of students in Band 1 on English reading (95.1) and mathematics (94.1) is not
significantly different (t (86) = 0.74, p. = .23, d = 0.08) (see Figure 9). Similarly, at Band 2, the
mean score difference of 0.5 score points in favour of English reading is not statistically
significant (t(146) = 0.52, p. =.30, d = 0.04). At Band 1, mean scores for both English reading
and mathematics are higher in Grade 6 than in Grade 3, with a larger increase in
mathematics, compared with reading. At Band 2, reading has dropped a little since Grade 3,

while mathematics is about the same.
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Figure 9. Mean Scores in English Reading and Mathematics in Band 1 and 2 IME-DEIS Schools, Grade

6

The data indicate that performance on English reading at Grade 3 is relatively

stronger among students in IME-DEIS Band 1 and 2 schools, compared to mathematics,
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whereas at Grade 6, the difference between Band 1 and 2 scores is not statistically

significant.

4. Discussion of Results and Recommendations

This section discusses findings in terms of how they can further inform policy and
pedagogical practice in a disadvantaged immersion setting. We commence with a
discussion of achievement in English followed by achievement in mathematics. We then
consider achievement in individual schools followed by differences in performance between

English reading and mathematics.

4.1. Achievement in English reading

Students in Grade 3 in IME-DEIS Band 1 schools achieved a lower mean score in English
reading than their counterparts in DEIS schools nationally, though the difference was not
statistically significant. Earlier in their schooling, these students may have experienced a
delay in the development of their English reading skills due to the emphasis on Irish
language instruction, with the introduction of English language arts in Grade 1 and supports
somewhat delayed at the start of schooling (Barik & Swain, 1976; Genesee, 1976; Lambert &
Tucker, 1972; Swain & Lapkin, 1982; Tucker et al., 1972). The relatively stronger
performance of IME-DEIS students in Grade 6 Band 1 schools may be explained by the
development of bilingualism and the transfer of literacy skills from Irish to English where
immersion students may become more competent in reading in both languages. Students in
Grade 6 Band 2 schools did not differ significantly from their peers in DEIS schools

nationally.
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It could be posited that the improved mean scores of the IME-DEIS students
between Grades 3 and 6 are the result of attrition by weaker students. Findings from
previous research studies indicate very low rates of attrition through the primary school
years (O Duibhir et al., 2017). In fact, other research, using a stratified random sample of
IME schools, found a small increase in the number of students in three of the five most
reported sub-groups of special education needs (SEN) across class groupings from Grades 3
to 6, indicating that students with SEN are remaining within the IME sector (Nic Aindriu, et

al., 2017).

It might be noted that the mean scores in English reading of students in DEIS schools
in general and in IME-DEIS schools in particular are below overall national standards (i.e., an
average score of 100), with the exception of Grade 3, Band 2 (where it is slightly higher),
highlighting the continuing impact of socioeconomic status on performance in DEIS schools,
including those in the IME-DEIS sector. A high percentage of students in Grade 3 IME-DEIS
Band 1 schools performed at or below the 10t™" percentile (20.2%) in English reading,
compared with DEIS Band 1 schools nationally. However, this had halved (to 10.1%) by
Grade 6. This suggests that lower-achieving IME-DEIS students in particular struggle with
English reading in the early years of schooling, with some of these students improving by
Grade 6. It is also noteworthy that, in Grade 6, there were half as many students in Band 2
IME-DEIS schools (10.1%) performing at or below the 10th percentile, compared with DEIS
schools nationally (20.4%). Given that levels of disadvantage were similar in both IME-DEIS
schools and in DEIS schools nationally, this may suggest that some of the lower-achieving
IME-DEIS students catch up and outperform their counterparts in DEIS schools nationally

due to their engagement with literacy in two languages and cross linguistic transfer.
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Another notable finding relates to the higher percentages of students who
performed at the 90" percentile or above at both grades in IME-DEIS schools when
compared to DEIS schools nationally, considering the delayed introduction of English
language arts in the immersion setting. This might be explained by the benefits of biliteracy
referred to above. Nevertheless, it is also a matter of concern that fewer than 5% of
students perform at this level in Band 1 IME-DEIS schools at both grade levels. The dearth of
higher-achieving students may have an impact on depth and pace of instruction that can be

offered in classrooms.

These results suggest that, over time, immersion education and the delayed
introduction of English language arts do not impact negatively on the reading achievement
of children in IME-DEIS schools by the time students reach the end of primary school. The
results may reflect the effects of bilingualism, particularly relating to transferable skills in
literacy between Irish and English. As discussed above, practices surrounding the timing of
the introduction of English language arts can vary in IME-DEIS schools, compared with IME
non-DEIS schools that implement total immersion for the first two years. IME-DEIS teachers
may be apprehensive about putting a total immersion model in place because of the poor
acquisition of English sometimes observed in students in IME-DEIS schools at school entry.
An implication of this is that the slower acquisition of English may impact on performance in
English reading by Grade 3. The current study points to relatively positive outcomes in
English reading achievement by the end of primary school. These may allay the concerns of
teachers about providing a total immersion model in the first two years of schooling, before
introducing English language arts for the first time in Grade 1. It might be argued that IME-
DEIS students should not be introduced to English language arts too early so that they can

gain a better mastery of Irish which, in turn, will facilitate a transfer of skills to English.
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However, concern must be expressed about the low mean score in English reading
among students in IME-DEIS Band 1 schools at Grade 3 and the large proportion of students
with low achievement in such schools. While some low-achieving students in this setting
advance between Grade 3 and 6, others continue to struggle, making it important to
differentiate between ‘garden-variety poor readers’ (Stanovich, 1988) whose difficulties are
primarily likely to be associated with social and/or language factors, and those with more
complex learning difficulties. There is a clear need to identify and support IME-DEIS students
who have learning difficulties in English while also addressing the challenges associated with

high levels of deprivation in dual language programmes, as early as possible.

Although findings suggest that students in Band 1 IME-DEIS schools perform better
on average in English reading than students in DEIS Band 1 schools nationally by the end of
primary schooling, it must be recognised that outcomes in IME-DEIS schools are still lower
than the national average performance in schools in general. An intensive and carefully
planned approach to English language literacy instruction alongside the introduction of
English language arts in Grade 1 in immersion schools with low SES is required. Due to the
early emphasis on Irish language instruction, including, in many cases, a delay in introducing
English language instruction, and students’ weak L1 acquisition associated with
socioeconomic disadvantage, a greater emphasis may need to be placed on the transfer of
linguistic and literacy skills from Irish to English. Delaying the introduction of English even
longer might be advisable to develop strong reading skills in Irish that could then transfer to

and support the acquisition of English reading skills.
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4.2, Achievement in mathematics

Findings relating to mathematics achievement in IME-DEIS schools followed a broadly
similar pattern to those for English reading. A statistically significant gap in mathematics
achievement was found in Grade 3 IME-DEIS schools compared to DEIS Band 1 schools
nationally, with students in the former achieving a mean score that was almost one-half of a
standard deviation lower. The gap may be explained by the initial challenges associated with
acquiring or learning content through the immersion language if appropriate learning
supports are not used during instruction and the increased and integrated role of literacy in
the assessment of mathematics, where the emphasis on ‘real-life’ problems (which require
more reading) is greater in recent years (e.g., Dunphy et al., 2014). These challenges appear
to dissipate to some extent by Grade 6 when mean score differences between IME-DEIS
schools and DEIS schools in general are no longer significant at Band 1 or Band 2. However,
concern must be expressed about the large proportions of students performing at or below
the 10t™ percentile in Band 1 and Band 2 IME-DEIS schools at both grades, and the relatively
low proportions performing at or above the 90t percentile. A particular concern is the
finding that 22% of students in Grade 6 in Band 1 schools still perform poorly (albeit lower
than the 32.5% in Grade 3). This points to an urgent need for numeracy supports and
interventions for the promotion of numeracy through Irish, in order to reduce the
proportion of students performing at the lower end of the achievement distribution, while
also providing enrichment that would enhance the number of students performing at the

higher end.

These findings provide insights into the challenges associated with learning

mathematics through a minority or second language in IME-DEIS settings. Learning
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mathematics through Irish could account for some of the observed performance patterns,
especially at Grade 3. Shiel et al. (2012) also found lower levels of performance in
mathematics, compared with English reading, in IME schools nationally (mainly schools
without DEIS status). The data in the current study suggest a need for additional support
with mathematics in IME-DEIS schools and specific language supports in Irish to build IME-
DEIS students’ linguistic capacity to learn content through language. Such methods could
include supporting IME teachers in integrating language and content instruction in IME
schools (Cammarata & O Ceallaigh, 2020; Lyster, 2007; Tedick & Lyster, 2020) in order to
provide planned opportunities and a scaffold for the acquisition of the targeted language
required to learn mathematics effectively through Irish. A more integrated emphasis on
specific mathematical terminology, together with Irish syntax and grammar, in the
immersion language in mathematics lessons could support students in building the linguistic

proficiency necessary to learn the content of mathematics.

While research on balancing content and language in the Irish education system and
teacher education is growing, there remains a dearth of research on how to teach language
and content through an L2 in immersion contexts where students come from disadvantaged
backgrounds. Teacher education and professional development in Ireland need to reflect
the challenges of teaching and learning content through a second/additional language in
immersion schools in areas of social disadvantage to build ‘teacher language awareness’ in
content teaching (He & Lin, 2018), while also acknowledging the increased reading load

associated with real-life problem solving.
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4.3, Achievement in individual schools

Analysis of mean achievement scores according to disadvantage levels associated with
individual schools showed variation in performance among schools with similar levels of
disadvantage. For example, a number of Band 1 schools with relatively high levels of
disadvantage (based on the 2014 survey on special needs resourcing) had relatively low
mean scores in English reading and mathematics at Grade 3, while other schools with lower
levels of disadvantage were also struggling. The evidence indicates a need for intervention
strategies that are targeted at individual schools. Targeted interventions in IME-DEIS
settings could be made more effective by considering factors such as the number of
students with learning difficulties in the school, learning supports provided, the literacy and
numeracy interventions that have been implemented and whole school evaluation and
planning for promoting literacy and numeracy relevant to the disadvantaged immersion

setting.

4.4, Differences in performance between English reading and mathematics

Although students in IME-DEIS schools had higher average scores in English reading than in
mathematics in Grades 3 and 6, in both Band 1 and Band 2 schools, only students in Grade 3
had significantly higher mean scores in English reading. This finding underlines the difficulty
some students in Grade 3 encounter as they acquire mathematics through Irish and the
impact of disadvantage. It supports the recommendation that intensive support should be
provided for children in the earliest years of immersion, to ensure that they acquire
mathematical content knowledge and the academic language, including vocabulary and
grammar, associated with mathematics, combined with the more general language and

literacy skills that will enable them to learn mathematics through Irish.
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5. Conclusion

Findings reported here suggest and provide some support for the suitability of immersion
education for students from low SES backgrounds and suggest that immersion education
does not place an undue burden in the long run on at-risk students’ reading and
mathematics, arising from their participation in immersion education, compared with their
counterparts who attend English-medium schools serving disadvantaged communities. The
findings also indicate that immersion is not a panacea; that is, it cannot overcome all of the
challenges of teaching and learning in socioeconomically disadvantaged contexts. The data
show that average levels of performance among students are low relative to schools
nationally and, further, that more intensive supports and interventions are required for
children availing of immersion education in areas of socioeconomic disadvantage. This might
take the form of strong literacy interventions to identify and support struggling students
coinciding with the introduction of English language arts. Furthermore, specific language
supports in Irish and the implementation of context-based models on how to teach
language and content through an L2 in immersion contexts where students come from
disadvantaged backgrounds would be beneficial and might be expected to improve
mathematics performance. In order to best serve students from low SES backgrounds,
additional supports to those linked to immersion education are needed to directly address
the needs of low SES immersion students and enhance their performance. Following the
introduction of English language arts, there should be a planned approach to drawing the
students’ attention to the similarities and differences between Irish and English. This
bilingual pedagogy could support the students’ development in both literacy and

mathematics.
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Appendix A

Sample items from the Drumcondra Sentence Reading Test used in Grade 6

1. The film at half-past seven, and ended at ten o’clock.

a) commented b) commenced c) completed d) concluded
2. During the famine, many people could not get food.

a) nutritious b) famous c) honest d) self
3. They two seats for the play.

a) alerted b) riveted c) reserved d) respected
4, The possibility that that man might have been murdered was

a) suspicious b) disturbed c) undeniable d) disturbed
5. The travellers were on a long journey into the unknown.

a) embarking b) intending c) examining d) exceeding
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Appendix B

Sample items from the Drumcondra Primary Mathematics Test-Revised used in Grade 3

41 + 28 + 29 =

2. 180 people went to a concert on the first night, 46 on the second night, and 120 on

the third night. How many people altogether went to the concert?

people

3. Ten children in Third Grade were asked if they had a brother or a sister.

Look at the table of their answers.

Sue Ben Jan Ann Joe Jon Pat Tom | Zoe Jim
Has a

v v v v v v v v
Brother
Has a

v v v v v v v v
Sister

How many children have a brother and a sister?
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4. A 4 B 5 C 6 D 10
5. There were 856 people at a local football final. 287 people left before the end. How

many people stayed until the game ended?

people
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