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ACADEMIC ACHIEVEMENT OF POLISH
CHILDREN WITH COCHLEAR IMPLANTS
Contributions: AT THE END OF THEIR PRIMARY EDUCATION
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Abstract

Background: Pediatric cochlear implant programs have been running in clinics around the world for more than 30 years. Application of a cochlear
implant gives a deaf child the possibility of acquiring communication skills as good as those of their hearing peers. Reports of the school performance
of deaf students who use cochlear implants are scarce. Reliable information is constrained by the difficulty of obtaining results from large groups of
students with cochlear implants and of standardised tools to assess their academic abilities. The aim of this study was to evaluate the scores on a pri-
mary school competency test from children using cochlear implants and to compare them with scores from their typical hearing peers from Poland.

Materials and methods: The study group comprised 160 children with prelingual hearing loss. The measures for evaluating school achieve-
ments were the results of a standardised test at the end of primary school. Twenty one percent of the CI children did the standard version
of the test (without any adjustments to the needs of students with a hearing loss), while the other 79% did an adjusted version of the test.

Results: In general, the mean scores achieved by the CI children who did the standard version of the school test were slightly better than the mean
results of the typical hearing group sitting the same test. The differences of means in favor of CI children were 3.4 points in overall score (which
had a maximum of 40 points), and 0.3, 1.3, 0.7, 0.7, and 0.6 respectively on the subscales of reading, writing, reasoning, using information, and
practical application of knowledge. However, on an adjusted version of the test, the mean scores obtained by the CI children were somewhat lower
than the mean scores for all the children doing the same test (2 points in overall score, and 1.1, 0.5, 0.4, 0.02, and 0.2 on each respective subscale).

Summary: The 21% of CI children who did the standard version of the school test (without any adjustments) had results which were on a par
with those of children with normal hearing. The 79% who did the adjusted version of the test had results which were comparable to those of
hard-of-hearing children.
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EVALUACION DE LOS LOGROS ACADEMICOS DE LOS NINOS CON IMPLANTES
COCLEARES QUE TERMINAN LA ESCUELA PRIMARIA EN POLONIA

Resumen

Introduccidn: Los programas de implante coclear pediatrico se han realizado en clinicas de todo el mundo durante mas de treinta afios. El uso
de implantes cocleares en nifios permite el desarrollo de una comunicacion verbal que coincida con el nivel de los compaiieros sin déficit au-
ditivo. Sin embargo, la investigacion cientifica en el drea de los resultados escolares de los alumnos sordos que usan implantes cocleares es
rara. Las dificultades aparecen por la dificultad de obtener resultados de grupos mas grandes de estudiantes con implantes cocleares y el uso
de herramientas estandarizadas para evaluar el rendimiento escolar.

El objetivo del estudio fue evaluar los resultados de las pruebas al final de la escuela primaria obtenidos por los nifios que usan implantes co-
cleares y compararlos con los resultados de los pares polacos sin déficit.

Material y Método: El grupo de investigacion consistié en 160 nifios con pérdida auditiva prehabla. La medida adoptada en el estudio de eva-
luacién del rendimiento escolar fue el resultado de una prueba estandar al final de la escuela primaria

Resultados: Los resultados promedio obtenidos por los nifios del grupo de investigacion que se unieron a la prueba estandar fueron ligera-
mente mejores que los resultados promedio de las personas sin déficit auditivo que pasaron la misma version de la prueba. La diferencia me-
dia de puntos a favor de los nifios con IC fue de 3.4 puntos en el resultado general (el nimero méximo de puntos era 40), seguido de 0.3, 1.3,
0.7, 0.7, 0.6 en las subcategorias de lectura, escritura, razonamiento, comprension y uso del conocimiento en la practica. Por el contrario, los
resultados promedio obtenidos por los nifios del grupo de estudio que escribieron la prueba en la version adaptada a la discapacidad auditi-
va fueron ligeramente peores que los resultados promedio para la poblacion de nifos que también pasaron la prueba en una version adapta-
da (-2 puntos en la puntuacion general y -1.1, -0.5, -0.4, -0.02, -0.2 puntos en subcategorias individuales).

Resumen de resultados: El veinte por ciento de los nifios del grupo de estudiantes que usaban implantes cocleares tomaron la version estandar
de la prueba (sin ajustar a la discapacidad auditiva) y obtuvieron resultados al nivel de la audicion de sus compaiieros. Los restantes nifios exami-
nados escribieron la prueba en la version adaptada, y sus resultados fueron comparables a los resultados de los nifios con discapacidad auditiva.

Palabras clave: educacion de estudiantes con pérdida auditiva y sordera o pérdida auditiva « implante coclear « logros escolares
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OIIEHKA YCIIEBAEMOCTY JETEN C KOXJIEAPHBIMU UMITTTAHTAMU,
SAKAHYVMBAIOIINX HAYAJ/IbHYIO IIKOJIY B ITIOJIBIE

AHHOTaIMA

bonee 30 ner B KIMHMKAX 110 BCEMY MUPY IPOBOAATCA HETCKME IPOrPAaMMBbI 10 KOX/IEAPHOI MMIUTaHTanuu. Vicnonb3oBaHue Koxie-
apHBIX UMIUIAHTOB Y JieTell I03BOJIsIeT Ppa3BUBAaTh KOMMYHUKATUBHbIE HABBIKM VI IIPMMEHATH BepOabHble CPefCTBA OOLIEHNs, COOT-
BETCTBYIOILI[Mi€ YPOBHIO C/IbIIIAIINX CBEPCTHIKOB. TeM He MeHee, B HAacToOsIlee BpeMs ObIIO IIPOBEIEHO OYeHb MA/I0 Hay4YHBIX MCCIe-
HDOBaHUI B 00IACTY YCIIEBAEMOCTH IJIyXUX YYE€HUKOB, UCIIOB3YIOUNX KOX/IeapHble MMIUIAHTBI. CIIOXXHOCTD COCTOUT B IIOTTy4eHUN
Ppesy/IbTaTOB MCCIEfOBAaHMIT 60/lee MHOTOYMC/IEHHBIX TPYII YY€HMKOB C KOX/IEAPHBIMY MMIUIAHTAMH, a TAaKXKe B IIPMMEHEHNN CTaH-
IapTU3MPOBAaHHBIX METONOB OLIEHKM MX YCIIeBaeMOCTH B IIKOJIE.

I_leHbIO UCCIIENOBAHNA ABIAETCA OLIEHKA PE3Y/IbTaTOB UTOTOBBIX TECTOB YYE€HUKOB HaYya/IbHOW 1IKOJIBI, UCIIONTb3YIOLIMX KOXI€apHbIE
VIMIIZTAHTBI, & TAaK)Ke€ CpaBHEHME JAHHBIX TECTOB C pe€3y/IbTaTaMM TECTOB MMO/TbCKNX CBEPCTHUKOB.

Marepuansr u MmeTopsl: Viccnenyemas rpynmna cocrosina us 160 meTeif ¢ IpenMHrBaabHON IoTepeit cnyxa. Kpurepuem oneHkm ycrre-
BAeMOCTM yYAIMXCA B IPOBEIeHHOM UCCTIEeNOBAHUY ABWINCh Pe3y/IbTaThl TECTUPOBAHMS - CTAHAAPTU3MPOBAHHOTO METOMA OLIEHKN
3HAHU, YMEHUI ¥ HABBIKOB yYalllNXCsA, OKAHYMBAIOUINX HaYaAbHYIO IIKOTY.

Pesynbrarer: CpefjHue pe3ynbTaThl, IOTyYeHHbIE B PAMKAX MCCIEJOBAHMA TaHHO TPYIIIbI yYall[XCs, KOTOPble IPOIIM CTaHJAPT-
HOE TeCTHPOBaHNMe, GBI HEMHOTVM JIy4IIle, YeM CPeJHIE Pe3yIbTaThl CbIIIALINX POBECHUKOB, KOTOPbIE MICAIN NACHTUYHYIO Bep-
cuio Tecta. PasHmIa MeXy CpefHMMI pe3ynbTaTaMu B 1monb3y peteit ¢ KV cocraBuma 3,4 6amia (MakcuMaabHOe KOTMYECTBO Gasl-
710B - 40) 10 061eMy pe3y/IbTarTy, a B IIOKATETOPIAX: YTEHNE, INCbMO, PACCY)K/IeHNe, VCIIOIb30BaHMe NHPOPMALINY, CIIONTb30BaHNe
3HaHMiT Ha npakTuke — 0.3, 1.3, 0.7, 0.7, 0.6 cooTBeTCcTBEHHO. VI HA06OPOT, CpeiHIe Pe3y/IbTaThl, IOTyYeHHbIe B PAMKaX UCCIENOBa-
HUA TPYIIIBI YYALMXCs, KOTOPBIE PO TECTUPOBAHME B BEPCHM, aJalITUPOBAHHON K CIIYXOBOJ MHBAINJHOCTH, OBIIN HECKOTIBKO
XYy>Ke, 4eM CpeJiHNe Pe3y/IbTaThl /I BCeil IOMY/IALUN AeTeil, KOTOpble TaK)Ke IMMCa/y TeCT B afallTMPOBaHHOI Bepcun (Ha 2 6anma B
obmem pesynprare u 1.1, 0.5, 0.4, 0.02, 0.2 6a171a B OT/{e/IbHBIX MTOAKATETOPUSIX).

Beisoppr: [IBafiaTh NpOLIEHTOB JleTeil 3 TPYIIIbI YYeHNKOB, MCIIONb3YIOUIMX KOX/IeapHbIe MMIIAHTHI, IPOLIIV CTaHJaPTHYIO BEPCHIO Te-
cra (6e3 yueTa HapyILIeHNU:A CTyXa) M MOTY4YV/IN Pe3y/IbTaThl HA YPOBHE CBOMX CIBIIANINMX CBePCTHUKOB. OcTanbHble 06CIeOBaHHbIE IeTH
ICa/M TeCT B aJalITUPOBAHHOM BapMaHTe, B UTOTe X Pe3y/IbTaThl ObIIM COIIOCTABMMBI C pe3y/IbTaTaMI JIeTell C HapYIIeHNAMN CIyXa.

KiroueBrbie cioBa: 06y‘IeHI/I€ Y4Y€HUKOB C TYTOYXOCTbIO 1 I‘TIyXOTOI;I ¢ IIOTEPs C/TyXa Koxneapm;n?{ VIMIIIQHT e YCIIEBAEMOCTD

OCENA POZIOMU OSIAGNIEC SZKOLNYCH DZIECI KONCZACYCH NAUKE
W SZKOLE PODSTAWOWE] W POLSCE

Streszczenie

Wprowadzenie: Pediatryczne programy implantéw $limakowych sa prowadzone w klinikach na $wiecie od ponad trzydziestu lat. Za$ stoso-
wanie implantéw §limakowych u dzieci pozwala na rozw6j komunikacji werbalnej doréwnujacej poziomowi styszacych réwiesnikow. Jednak
badania naukowe w obszarze wynikow szkolnych uczniéw gluchych korzystajacych z implantéw $limakowych sa rzadkoscig. Trudnosci wy-
nikajg z mozliwosci uzyskania wynikéw wiekszych grup uczniéw z implantami §limakowymi oraz wykorzystania standaryzowanych narze-
dzi do oceny osiagnie¢ szkolnych.

Celem pracy byla ocena wynikéw sprawdzianu na zakonczenie szkoly podstawowej uzyskanych przez dzieci uzywajace implantéw slimako-
wych i poréwnanie ich z wynikami polskich réwiesnikow.

Material i Metoda: Grupa badawcza sktadata sie z 160 dzieci z niedostuchem prelingwalnym. Miara przyjeta w badaniu do oceny osiagnie¢
szkolnych byl wynik standaryzowanego sprawdzianu przeprowadzanego na zakonczenie szkoly podstawowej

Wyniki: Srednie wyniki uzyskane przez dzieci z grupy badawczej, ktére przystapity do sprawdzianu w wersji standardowej byty nieco lep-
sze niz $rednie wyniki rowiesnikow styszacych piszacych te samg wersje testu. Réznice $rednich na korzys¢ dzieci z CI wynosily 3,4 punk-
tu (maksymalna liczba punktéw wynosita 40) w wyniku ogélnym, a kolejno: 0,3, 1,3, 0,7, 0,7, 0,6 w podkategoriach: czytanie, pisanie, ro-
zumowanie, korzystanie z informacji, wykorzystywanie wiedzy w praktyce. I odwrotnie, $rednie wyniki uzyskane przez dzieci z grupy
badanej, ktore pisaly test w wersji dostosowanej do niepetlnosprawnosci stuchowej byly nieco gorsze niz $rednie wyniki dla calej popula-
¢ji dzieci, ktére takze pisaly test w wersji dostosowanej (o 2 punkty w wyniku ogélnym oraz o: 1.1, 0.5, 0.4, 0.02, 0.2 punktu w poszcze-
golnych podkategoriach).

Podsumowanie: Dwadzie$cia procent dzieci z grupy badanej uczniéw korzystajacych z implantéw §limakowych przystapito do sprawdzianu
w wersji standardowej (bez dostosowania do niepelnosprawnosci stuchowej) i osiagnelo wyniki na poziomie styszacych réwiesnikéw. Pozo-
stale badane dzieci pisaly test w wersji dostosowanej, a ich wyniki byly poréwnywalne do wynikéw dzieci stabostyszacych.

Stowa kluczowe: edukacja uczniéw z niedostuchem i gluchotg « ubytek stuchu « implant §limakowy « osiagniecia szkolne

Background

and in most cases they score at a lower level than students
without any auditory disability (6-10).

Hearing loss present from birth hampers a child’s speech

and language development, affecting their access to edu-
cation and in adult life limiting their choice of profession
and chances of finding employment (1-5). There are many
publications on the educational outcomes of deaf students,
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Pediatric cochlear implant programs have been running
in clinics around the world for more than 30 years (11).
Application of a cochlear implant gives a deaf child the
chance to perceive environmental and speech sounds,
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giving them the option to acquire hearing and commu-
nication skills equal to their hearing peers (12-14). There
are, however, various factors - individual, medical, phys-
iological, and psychological - affecting the final outcome,
which can vary even among CI students with the same
device (15). Reports presenting results of deaf school stu-
dents who use cochlear implants are scarce. Reliable find-
ings are limited by the difficulty of obtaining results from
large groups of pupils with cochlear implants, and of the
availability of standardised tools to assess their academic
ability. Significantly, poor school performance at primary
level may adversely affect a child’s performance at high-
er stages of education right up to university level (16-18).

The pediatric cochlear implant program at the Institute of
Physiology and Pathology of Hearing was started in 1992
(19). This long-standing cochlear implant program permits
data to be collected for evaluating not only the short-term
effects of implantation, but also the long-term function-
al outcomes, including the academic performance of im-
plantees. The aim of this study was to evaluate the scores
of a primary school competency test obtained by students
using cochlear implants and to compare them to the scores
of their Polish hearing peers.

Material and methods

The assessment of school achievements in this study was
based on the results of a competency test performed at the
end of primary school (20). The test, done by all students
in the sixth grade of primary school, is the first obligato-
ry external exam taken by children in the Polish educa-
tion system. It began in 2002 but finished with the reform
of the Polish education system in 2016. It was conduct-
ed in all schools in Poland on the same day and starting
at the same hour. Its primary aim was to benchmark the
children’s abilities relative to a national standard. The test
was universal and obligatory; all children had to sit the
test in order to finish primary school. However, the test
did not have any selective role; it served only as a source
of information on the level of a student’s achievements at
the end of primary school.

In the case of students with special educational needs who
took the exam (in particular, students with a hearing im-
pairment), an Ordinance of the Minister of Education
specified how to adjust the conditions and the form of
the examination (21). Deaf and hard-of-hearing students
who had a certificate of special education could sit the
exam in the presence of a specialist (a teacher of the deaf
or interpreter). They received a set of questions tailored
to their impairment and received extra time to write the
exam. The standard exam was 60 minutes; students with
a disability who took the adjusted version of the test had
an additional 30 minutes.

All students - those writing the standard exam and those
writing the impairment-adjusted version - could obtain
a maximum of 40 points. Each student later received a cer-
tificate showing their results from the Central Commis-
sion of Examination.

The range of competencies tested at the exam, in line
with the standard specified by the Minister of National

Zgoda M. et al. — Academic achievement of CI children

Education, included five categories: reading, writing, rea-
soning, using information, and practical application of
knowledge. Skills were not tested exclusively with text,
but also with graphs, maps, etc., and tasks were designed
to check skills from different subject areas.

This study was done using a specially designed question-
naire and was sent to participants by post. The study also
made use of the patients’ medical histories. The study was
approved by the Bioethics Committee of the Institute of
Physiology and Pathology of Hearing (decision number
IFPS:/KB/04/2013).

The questionnaire comprised two parts, core and demo-
graphics. The core section contained questions about the
results of the child’s competency test at the end of pri-
mary school. Parents completed it based on data on the
certificate provided by the Central Commission of Ex-
amination. The demographic part included a question on
the year the child finished primary school; other ques-
tions focused on additional health and developmental
problems, and on the cause of the child’s hearing loss.
Questionnaires, along with a return envelope, were sent
to 478 parents of children with prelingual hearing loss
who had been implanted at the Institute of Physiology
and Pathology of Hearing. Children selected to partici-
pate in the study were cochlear implant users born be-
tween 1997 and 2000. At the time of the study, the young-
est was 13 years old and so they should have just ended
primary school. Children with multiple disabilities, as
defined by the Education System Act (22), were exclud-
ed. Information about the study was included with the
questionnaire as well as an informed consent form for
the parents to sign. Parents returned 201 questionnaires,
a return rate of 44%. Forty-one questionnaires were ex-
cluded from the analysis due to lack of essential infor-
mation or because the child had not yet finished prima-
ry school and hadn’t taken the exam. In total, there were
160 children who were included in the study. The age of
children at the time of the exam was between 11.4 and
15.9 years, and the age of 50% of the study group was
12.8-13.5 years. The gender distribution was nearly equal,
with 52.5% girls and 47.5% boys. Age at the time of im-
plantation was between 1.5 and 13.4 years.

In order to compare the data of children with CIs with
those from all Polish children, we obtained the raw re-
sults of the primary school competency test for all Polish
pupils sitting the test in the years 2010-14. We obtained
both versions: the standard one and the one adjusted for
hard-of-hearing and deaf students. The school test results
were analysed in terms of descriptive statistics, includ-
ing the distribution of overall scores and the means and
standard deviations of the overall score as well as for each
subscale. The mean scores achieved by CI children were
compared to the mean scores obtained by the total pop-
ulation of children sitting the test in Poland. In the pre-
sent education system (which differs from that prior to
2017), the test at the end of primary school involves chil-
dren two years older than in the study group. Because of
this, a similar study repeated in the future would produce
different results than those presented here.
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Results

Distributions of the overall scores obtained by the CI stu-
dents in the primary school competency test are shown in
Figure 1 for both the standard version (left) and adjusted
version (right). For the standard version, the distribution of
results is negatively skewed: 85% of the children achieved
an overall score of more than 20 points, and 64% exceed-
ed the mean of 24.5 points. For the adjusted version, the
distribution is wider and flatter, indicating a higher range
of outcomes than with the standard version of the test.

The mean scores achieved by the CI children who did the
standard version of the test were in general slightly better
than those of the typical hearing group who sat this ver-
sion of the test. The differences in means in favor of the
CI children were 3.4 points in terms of overall score, and
0.3, 1.3, 0.7, 0.7, and 0.6 respectively in reading, writing,
reasoning, using information, and practical application of
knowledge subscales. On the other hand, the mean scores
obtained by children from the study group who used the
adjusted version of the test were somewhat lower than the
mean scores for the whole population of children doing the
adjusted version (2 points lower in the overall score, and
1.1, 0.5, 0.4, 0.02, and 0.2 lower in each of the subscales).

Figure 2a compares the means and standard deviations
of the overall scores obtained by children from the study
group with those from the entire population. The specif-
ic scores associated with the particular skills of reading,
writing, reasoning, using information, and practical ap-
plication of knowledge are presented in Figures 2b-2e.

Discussion

In the Polish education system, a student using a cochle-
ar implant has the status of an impaired student, so they
are entitled to take the primary school competency test
in the form which is adjusted to the needs of hearing im-
paired students. In the study group, 21% of the CI chil-
dren had done the test under the same conditions as chil-
dren with no additional needs, while 79% did the adjusted
version. Among the CI children sitting the standard test,
90% scored over 18 points (out of a maximum score of
40). In the stanine scale of the standard version used by

Histogram of standard version of the school test results
—— Normal distribution
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the Central Commission of Examination, our CI study
group was placed in the range from the lower intermediate
to high. Such a position reflects the high level of achieve-
ment of the group of CI children taking the standard ver-
sion of the test (Figure 1a).

Studies which use in their methodology a standardised test
of school achievements, such as used in the present study,
report largely similar results. Results of this study are con-
gruous with those reported by three other research groups
(23-25). Spencer et al. have shown that the average school
results of children with cochlear implants are comparable
to or higher than those obtained by their hearing peers
(23). Similar results were reported by Wu et al. who an-
alysed the school achievements of a group of 35 children
with cochlear implants, implanted at a young age, who
attended mainstream schools (24). Zgoda et al. analysed
school achievements of children implanted before the age
of 3 years and found that these children obtained scores on
the primary school competency test corresponding to at
least the 5 stanine of children without dysfunctions (25).

O’Neil et al. (2014) and Motasaddi-Zarandy et al. (2009)
found that the achievements of CI children were no worse
than those of children without special needs (28,29).

On the other hand, Sarand et al. (2014) and Thoutenhoofd
(2006) found school achievements of CI children to be be-
low the level of children without special needs (9,26). Sa-
rand et al. (2014) reported that the percentage of CI chil-
dren whose school achievement test score was below one
standard deviation from the mean of children without
dysfunction was much higher than expected for dysfunc-
tionally free children (26). Thoutenhoofd (2006) report-
ed that the school achievements of children using coch-
lear implants was lower than the national average score of
hearing children (9).

The conclusion by Sarand et al. (2014) about lower scores
for children with cochlear implants may have arisen from
a different method of analysing the results. The Australi-
ans compared the percentage of children obtaining school
results lower than one standard deviation, but in the pre-
sent study the comparisons were based on mean scores.
The difference between the results of the present study and

Histogram of adjusted version of the school test results

—— Normal distribution
30
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20
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Figure 1. Distributions of overall scores of the school competency test in Cl children taking the standard version of the

test (a) and the adjusted version (b)
28
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those of Thoutenhoofd (2006) may be due to the different
ages of the children at the time of cochlear implantation —
in Thoutenhoofd’s study the mean age at implantation was
7.07 years, while in the present study it is significantly low-
er (4.5 years). Early cochlear implantation enables a child
with hearing impairment to develop auditory perception,
speech, and language similar to those of a hearing child
(12-14). It follows that early implanted children will have
better rehabilitation than children provided with cochle-
ar implants at an older age, and so it is expected that they
will perform better at school (27). Thus, the higher level
of achievements of the CI children reported in this study
may be attributable to the younger age at implantation.

Overall Score

40
35
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= 5
g
g 15
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0
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Writing
10
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4
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£
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S
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The results of the present study are also compatible with
the results of two studies which used non-standardised
tools for assessing school achievement. O’Neil et al. (2014)
compared the average results of typical hearing students
and students with a hearing loss based on the grades ob-
tained by students in internal evaluations at the end of each
school year (28). The mean in the group of CI users was the
highest of all the groups of children with different degrees
of hearing loss and in fact similar to the results of typical
hearing children (28). Motasaddi-Zarandy et al. (2009), us-
ing a similar method to assess school achievements, con-
cluded that the majority of CI users achieved school results
higher than the mean of their typical hearing peers (29).

Reading
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7
— 6
§ 5
e 4
g 3
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1
0
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- 5
§ 4
% 3
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Figure 2. School competency test results (overall score and five subscales) for the standard version (left) and adjusted
version (right). Black markers with error bars show means and standard deviations for Cl children; red markers show

means for all children writing the test in Poland
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The results obtained by our CI children who did the ad-
justed version are characterised by a larger range and flat-
ter distribution (Figure 1b). The results obtained by the
children doing the adjusted test cannot be compared di-
rectly to the results of typical hearing children because of
the different standards and conditions of taking the test
in each group. However, comparisons may be made be-
tween children doing the adjusted version of the test, i.e.
to children with less severe degrees of hearing loss. Data
obtained from the Education Information System (SIO)
shows that in the population of children with a hearing
loss who did the adjusted version of the test, the major-
ity were children defined in the functional classification
as ‘hard-of-hearing’ (30-32).

We may therefore assume that comparison can be made
between CI children and children with moderate hearing
loss using hearing aids. The mean score on the primary
school competency test for CI children was similar to the
mean score of typical children. School achievements of
CI children measured with standardised tools are similar
to children with moderate hearing loss who use hearing
aids. These results align with the results of Thoutenhoofd
(2006) who, using a common nationwide tool to assess
school competencies (the test range involved reading, writ-
ing, and math), found no statistically relevant differences
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in educational achievements between CI students and
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Summary
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