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Analysis of Single-subject Studies Related to Enhanced Milieu Teaching for
Developmental Disability

Shin, Juwon™ - Park, Jiyoung** - Ahn, Ahyun**

ABSTRACT.

[Purpose] This study analyzed single-subject studies in Korea that applied enhance milieu teaching(EMT)
for developmental delays, intellectual disabilities, and autism disorders. The aim was to determine the
general characteristics of domestic studies on EMT and analyze their qualitative levels using the Council
for Exceptional Children(CEC) qualitative indicators(QD. [Method]l This study included 14 articles
published in domestic journals between 2000 and 2023, that targeted children diagnosed with
Developmental Delay, Intellectual Disability, or Autism Spectrum Disorder and had a single-subject
design in which the arbitrator directly mediated the subject. The following characteristics of the studies
were assessed publication year, study subject, study design, independent variables, and dependent
variables. The quality of the studies was evaluated using the CEC’s eight areas and 22 qualitative
indicators. [Results] EMT, conducted on DD, ID, and ASD, was the most common study in preschoolers
diagnosed with ASD. Regarding study design, most of the studies used a multiple baseline designs(across
setting and subject). Independent variables included all elements of EMT, including environmental
control, reactive interaction and milieu teaching strategies. Improvement in spontaneous utterance was
the most common dependent variable. The analyzed studies exhibited a somewhat low qualitative level,
with an average fulfillment rate of 65.6% for the CEC’s QL None of the studies met all of the CEC’s
qualitative indicators. [Conclusion] The number of studies on EMT for individuals with DD, ID, ASD is
limited. Existing studies, primarily focus on preschool. Further studies are needed to expand the subjects
to elementary school, adolescent student. Additionally, the qualitative level of existing studies is low,
necessitating efforts to improve study quality. High-quality studies are essential to apply educational and
intervention strategies for children with DD, ID, and ASD.
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<Table 1> Framework for Study Analysis

(lassification Contents of analysis

Year of 2000-2004, 2005-2009, 2010-2014, 2015-2019, 2020-2022
publication

Participants Diagnostic Impairment, Gender, Age(pre-school, grade school, teenager)

Study design | Design Type, Maintenance, Generalization

Ins:gzgiim Enhanced Milieu Teaching, Enhanced Milieu Teaching+Additional Strategies

Dependent
variables

Spontaneous Language, Vocabulary, Functional Communication, MLU

M

2) AN =& BN
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<Table 2> CEC Quality Indicator for Single Subject Study

(assification Quality Indicators

1

Context 1.1 The study describes critical features of the context or setting relevant to the review.
and setting

2.1 The study describes participant demographics relevant to the review (e.g.  gender,
2. age/grade, race/ethnicity, socioeconomic status, language status, etc.)

Participants | 2.2 The study describes disability or risk status of the participants and method for
determining status (assessment tools, assessment methods).
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3.1 The study describes the role of the intervention agent and, as relevant to the
review, background variables.

3.2 The study describes any specific training or qualifications required to implement the
intervention, and indicates that the interventionist has achieved them.

3.
Intervention
agent

4.1 The study describes detailed intervention procedure (e.g., intervention components,
4. instructional behaviors, critical or active elements, manualized or script procedures,
Description | dosage) and intervention agents’ actions (prompts, verbalizations, physical behaviors,
of proximity), or cites one or more accessible sources that provide this information.
practice 4.2 whene relevant, the study describes materials(manipulatives, timer, cues, toys), or
cites one or more accessible sources providing this information.

5.1 The study assesses and reports implementation fidelity related to adherence using direct,
reliable measures (e.g., observation using checklist of critical elements of the practice).

5.2 The study assesses and reports implementation fidelity related to dosage or exposure
using direct, reliable measures (e.g., observations or self-report of the duration,
frequency, curriculum coverage of implementation).

53 The study assesses and reports implementation fidelity (a)regulary throughout
implementation of the intervention(e.g., beginning, middle, end of the intervention period),
and (b) for each interventionist, each setting, and each participant or other unit of
analysis.

5.
Implement
ation
Fidelity

6.1 The researchers control and systematically manipulate the independent variables
(Independent variables are manipulated and experimental control is accurately described)
6.2 The study describes baseline (sing-subject studies) or control/comparison(group
comparison studies) conditions, such as the curriculum, instruction, and intervention (e.g.,
definition, duration, length, frequency, learner: instructor ratio).

6.3 Control/comparison-condition or baseline-condition participants have no or extremely
limited access to the treatment intervention.

6.5 The design provides at least three demonstrations of experimental effects at three
different times.

6.6 For single-subject research with a baseline phase (alternating treatment designs do
not require a baseline), all baseline phases include at least three data points and It
provides a stable baseline.

6.7 The design controls for common threats to internal validity (e.g., ambiguous temporal
precedence, history, maturation, diffusion).

Internal
validity

7.1 Outcomes are socially important (e.g., they constitute or are theoretically or
empirically linked to improved quality of life, an important developmental/learning
outcome, or both).

7.2 The study clearly defines and describes measurements of the dependent variables.
7.3 The study reports the effects of the intervention on all measures of the outcome
targeted by the review (level and effect sizes can be calculated for group comparison studies;
graphed data for single-subject studies), not just those for which a positive effect is found.
7.4 Frequency and timing of outcome measures are appropriate. For most single-target
studies, a minimum of three data points per phase is necessary if a given phase is to be
considered as part of a possible demonstration of experimental effect. For alternating
treatment designs, at least four repetitions of the alternating sequence are required (e.g.,
ABABAB).

7.5 The study provides evidence of adequate internal reliability, interobserver reliability,
test-retest reliability, or parallel-form reliability, as relevant.

7.
Outcome
measures/d
ependent
variable
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8.2 This study provides a single-subjective graph clearly representing outcome data across
all study phases for each unit of analysis (e.g., individual, classroom, other group of

8 individual) to enable determination of the effects of the practice. Regardless of whether

ﬁata the study report includes visual or other analyses of data, graphs depicting all relevant

. dependent variables targeted by the review should be clear enough for reviewer to draw
analysis . . . . > . .
basis conclusions about experimental control using traditional visual —analysis
techniques(e.g., analysis of mean, level, trend, overlap, consistency of data patterns across

phases).

BAU4 =8o] CEC 23 AXE dvh} FF3h=A Hrkshy) A8 124 5
(2022)2] ATFE #Hasle] 7 d9E A mol wgt <E 3D o] CEC dH A7 =
% 71%¢ Aolsqnh 2 AR Wy} AFel meh BN =R FEHdE S
v O, 537 &g+ A9 X2 Hristdoem dA 22709 Ax: F H7E 7]+
FEehe AR WS HEFAUTG

<Table 3> Evaluation Criteria by CEC Quality Indicators

Quality Evaluation criteria
indicator X (not satisfied) O (satisfied)
It does not provide a repeatable explanation Provide a repeatable explanation of the
1 11 |of the definitive characteristics of the definitive characteristics of the context and
context and environment. environment.
It does not provide a demographic Provide a demographic description with at
description with at least three pieces of least three pieces of information: gender,
2.1 | information:  gender, age, socioeconomic age,  socioeconomic  status,  community
status, community environment, and physical environment, and physical placement of
9 placement of participants. participants.
It does not provide a description of the Provide a description of the participants’
participants’ disability type or disability risk disability type or disability risk status
2.2 | status (assessment tools, assessment methods) (assessment tools, assessment methods) and
and evaluation results on the need for evaluation results on the need for sensory
sensory integration intervention. integration intervention.
It dose not explain two or more background Explain two or more background information,
3.1 | information, such as the role of mediation, such as the role of mediation, the degree of
the degree of education, and race. education, and race.
3 It does not describe specific information Spe.zqflc Hlfqmtlon on .the dggr ee of
. - training, training termination criteria, or
32 abouF Fhe Qegee of t.r'alm.ng, tran}mg qualifications  required to execute the
termination criteria, or qualifications required . o . . .
Do intervention is described, including at least
to execute the arbitration. tWo
It dose not describes detailed intervention Describes all detailed intervention procedure
441 procedure (e.g., intervention components, (e.g., intervention components, instructional
" | instructional behaviors, critical or active behaviors, critical or active elements,

elements, manualized or script procedures,

manualized or script procedures, dosage) and
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dosage) and intervention agents’ actions
(prompts, verbalizations, physical behaviors,
proximity), or cites one or more accessible
sources that provide this information.

intervention ~ agents’  actions  (prompts,
verbalizations, physical behaviors, proximity),
or cites one or more accessible sources that
provide this information.

It dose mnot the study describes Where relevant, the study describes
49 materials(shape, length, size, how to materials(shape, length, size, how to
" | operation etc), or cites one or more operation etc), or cites one or more

accessible sources providing this information.  accessible sources providing this information.
51 It dose not measures and explicate The study measures and  explicate
" | implementation fidelity. implementation fidelity.

About arbitration session do not measure About arbitration session measures and
52| . S . . P

implementation fidelity. explicate implementation fidelity.

It dose not study assesses and reports The — study — assesses and  reports

implementation fidelity regulary throughout implementation fidelity regulary —throughout

implementation of the intervention(e.g., implementation of the intervention(e.g.,
5.3 | beginning, middle, end of the intervention beginning, middle, end of the intervention

period), and for each interventionist, each period), and for each interventionist, each

setting, and each participant or other unit of setting, and each participant or other unit of

analysis. analysis.

Independent variables are manipulated and Independent variables can be manipulated
6.1 | information  accurately —described about and accurately described information about

experimental controls cannot be confirmed. experimental controls can be identified.

It does not describe clear information about Clearﬂ Hlformaﬂon about the. baseline
6.2 . " condition is described so that it can be

baseline conditions.

repeated.

63 At the baseline-condition participants are not At the baseline conditions, participants were
™ [ controlled about intervention. controlled for intervention.

It dose not design provides at least three The design provides at least three
6.5 | demonstrations of experimental effects at demonstrations of experimental effects at

three different times. three different times.

The basehpe phase does not Conﬁam at least baseline phases include at least three data
6.6 | 3 data points and does not provide a stable . . .

. points and It provides a stable baseline.

baseline.

The design not controls for common threats The design controls for common threats to
6.7 . - . .

to internal validity internal validity.

It dose not outcomes are socially important Outcomes are socially important (e.g., they

(e.g., they constitute or are theoretically or constitute or are theoretically or empirically
7.1 | empirically linked to improved quality of life, linked to improved quality of life, an

an important developmental/learning outcome, important developmental/learning outcome, or

or both). both).
79 It dose not clearly defines and describes Clearly defines and describes measurements
" | measurements of the dependent variables. of the dependent variables.

It dose not reports the effects of the Reports the effects of the intervention on all

. . measures of the outcome targeted by the
7.3 | intervention on all measures of the outcome

targeted by the review.

review (level and effect sizes can be
calculated for group comparison studies).
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Frequency and timing of outcome measures
are appropriate (for most single-target
studies, a minimum of three data points per
phase is necessary if a given phase is to be
considered as part of a  possible
demonstration of experimental effect. For
alternating treatment designs, at least four
repetitions of the alternating sequence are

It dose not frequency and timing of outcome

74 .
measures are appropriate.

required).
It dose not provides evidence of adequate provides evidence of adequate internal
75 internal reliability, inter-observer reliability, reliability, inter-observer reliahility,
“ | test-retest  reliability, or  parallel-form test-retest reliability, or  parallel-form
reliability, as relevant. reliability, as relevant.

This study provides a single subjective graph
that clearly represents the outcome data
across all stages of the study for each
analytical unit. It should be sufficiently clear
to allow reviewers to draw basic conclusions
about experimental control using visual
analysis techniques (e.g., means, trends,
pattern analysis, €tc.).

It does not provide single-object graphs that
8 8.2 | clearly represent the outcome data for each
phase of the study.
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Z1Eoll el AAEk Al AT o] F BAUY =v 18-S FUHHo R HA sk
AT} FEATA 2%00] EHHOE A4S AASA L AGA Fe FEel o
g FES =oE sty dAE 4S5 A =gsiith CEC 23 A %9 7+ 3
2 2% 7)o el FEATA 2219 S ojset FEte] Feojvp Eeld &
T WA AdFEA tg BT AEE A HA AT A} FYS 45 =&
of s A=At BAAT A Ee dXE IR FE A" PrrA E}
Ix)ekA] e HriAZe Fo g Y 1008 Fote 4tEsidor F WA AT
Ao g EAAZT AE == 95.95%(86.4-96.5) = L EFRETE.

m. o3+t dxt

1. HEX|A, X™Zo, RugZof oy ZatEl SdSA ASA Bl

cHe eiTe| kel S5

0

F 9o BAUY =R PGS, P, ATHA, SPuQ, FHuEos
TRl A AL <E O3 2

<Table 4> General Characteristics of Single Subject Study on Enhanced Milieu Teaching

Participants Study Design
Nol Author [ Sex _ Gener Indepgndant Depgndant
(year) | Diagn | 0 Age Design Maint | oot variable variable
0sis enance
er) on
No Multiple
1 Kim ASD Infor Pre-sc | Baseline 0 0 EMT Spontaneous
(2007) 3 hool across Language
Participants
Multiple
Kim&Im M2), | Pre-sc | Baseline Spontaneous
2 (2017) D F1) hool across 0 0 EMT Language
Participants
Kim & Multiple
) M), | Pre-sc | Baseline EMT+Additional Functional
3| Choi ASD 0 X ) o
FQ2) hool across Strategies Communication
(2020 -
Participants
Noh&Ki No Pre-sc Spontaneous
4 ASD | Infor(l ABAB X X EMT P
m(2010) ) hool Language
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Multiple
Park&K .
5| im&Noh | DD ) Pre-sc | Baseline 0 X EMT Spontaneous
hool across Language
(2014 )
Settings
Multiple
Baek & :
6l choi ASD M@3), | Pre-sc | Baseline 0 X EMT Spontaneous
202 F2) hool across Language
Participants
Multiple
Lee & :
71 Croi ASD M) Pre-sc | Baseline 0 0 EMT Spontaneous
2018) hool across Language
Participants
Multiple
Lee & . .
8| park D M) Pre-sc Baseline 0 0 EMT Functl_oneq
2022) hool acrpss Communication
Settings
Multiple
Lee&le ) .
9| ecdoo | DD | M | Frese | Baseine o, X EMT Functional
hool across Communication
15) )
Settings
Chang No Teena Corf;llrllucrtllic():iﬁilon
10| & Kang | ASD Infor or AB 0 X EMT SHONANEOLS ’
2012) @ | ° "
Language
11| Yeon | MB) 0 X EMT anguage,
2005) ASD(D) hool across MLU,
Participants Vocabulary
Jo & -
12| choi | DD h}% Plr;o?c AB X X Ehg;;idl%zml Vocabulary
2022) o
Multiple
Han & 4y, Pre-sc | Baseline EMT+Additional | 020Uy,
13| Choi M2) 0] X ) Functional
ASD(D) hool across Strategies .
(2022) ) Communication
Settings
Multiple
Hong & Grade Baseline EMT+Additional Functional
14| Oh ASD M) 0] 0 . o
school across Strategies Communication
(2008) )
Settings
BGA A, A AA N, AN E W2 T3 F3dE A FA dodFsA &
A Ao A BXE AHREW 20008 55 20043712 AF= Qe AL
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