
ORIGINAL PAPER

Evaluating Visual Activity Schedules as Evidence-Based Practice
for Individuals with Autism Spectrum Disorders

Victoria Knight • Emily Sartini • Amy D. Spriggs

Published online: 1 August 2014

� Springer Science+Business Media New York 2014

Abstract A comprehensive review of the literature was

conducted for articles published between 1993 and 2013 to

evaluate the quality of the Visual Activity Schedules

(VAS) literature using current evidence-based criteria

developed by Horner et al. (Except Child 71:165–179,

2005). Authors sought to determine whether VAS can be

considered an evidence-based practice by expanding on the

findings from previous reviews. A total of 31 studies met

inclusion criteria for the use of VAS to various behaviors to

students with autism spectrum disorder (ASD). Of these

studies, 16 met criteria for acceptable quality. Results

suggest that VAS can be considered an EBP for individuals

with ASD, especially when used in combination with

systematic instructional procedures. VAS can be used to

increase, maintain, and generalize a range of skills of

individuals from preschool through adulthood in a variety

of settings (e.g., general education, community). Implica-

tions for practitioners using VAS, limitations, and recom-

mendations for future research are discussed.

Keywords Visual activity schedules � Evidence-based

practices � Autism spectrum disorder

Introduction

Visual Activity Schedules (VAS) are a commonly pre-

scribed method for teaching a variety of skills, including

transition behaviors (Dettmer et al. 2000) and on-task

behaviors (Bryan and Gast 2000), to individuals with aut-

ism spectrum disorder (ASD). VAS have been used to

reduce problem behaviors (Lequia et al. 2012; Massey and

Wheeler 2000) decrease latency to begin a new activity

(Dettmer et al. 2000), and to decrease tantrums during

transitions (Schmit et al. 2000). VAS may also be used to

increase, maintain, and generalize a variety of social skills.

For example, VAS have been used to teach socio-dramatic

play (Dauphin et al. 2004), social initiation (Krantz et al.

1993), participation in social exchanges (Krantz and

McClannahan 1998), and independent play skills (Morri-

son et al. 2002).

VAS are a series of images, pictures, photographs, or

line drawings used to depict a sequence of events. The

purpose of VAS is to visually prepare the individual with

ASD for the next activity or next step within an activity or

chain of activities. The mode of presentation varies from

more traditional approaches like a three-ring binder with a

picture of one activity or step on each separate page to

innovative approaches like a power point presentation or

video of the schedule (e.g., Waters et al. 2009; Van Laa-

rhoven et al. 2010). Systematic instructional approaches

are often combined with VAS, and may include graduated

guidance and variable interval schedules of reinforcement,

in which individuals are rewarded after an average number

of intervals rather then a set number each time.

Originating from the Treatment and Education of

Autistic and Communications-Handicapped Children

(TEACCH) model, VAS are part of a overarching category

known as visual supports (Mesibov et al. 2006). Visual
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supports include visually-enhanced physical environments,

organization of materials (e.g., shoe box tasks), instructions

(e.g., picture instructions, graphic organizers, structured

worksheets) and instructional techniques (e.g., color high-

lighting, Comic strip conversations; Gray 1994), as well as

visual cues to support receptive and expressive communi-

cation (e.g., TEACCH and PECS; Kroupa 2013). Research

has shown that visual supports (e.g., visual scripts, rule

reminder cards) can aide expressive and receptive com-

munication skills for individuals with ASD (Quill 1995).

Visual supports can also assist students with ASD in their

transition behaviors, on-task behaviors, and engagement

(Bryan and Gast 2000; Dettmer et al. 2000; MacDuff et al.

1993; Massey and Wheeler 2000; Morrison et al. 2002).

Experts, practitioners, and individuals with ASD them-

selves (e.g., Temple Grandin) believe that the reason visual

supports are beneficial is because children and adults with

ASD process visual information better than auditory

information. Results of recent studies show support for

atypical visual and auditory perception in individuals with

ASD. Roth et al. (2012) conducted a study to compare the

auditory brainstem responses (ABR) of young children

suspected of having ASD to both children who are typi-

cally developing and children who have a language delay.

Findings indicate those suspected of having ASD had more

abnormalities than either of the other two groups.

According to the authors, the ‘‘results provide first time

evidence for a neurodevelopmental [auditory] brainstem

abnormality that is already apparent in young children with

suspected ASD and children with a language delay. The

overlap in the ABR findings supports the assertion that an

auditory processing deficit may be at the core of these two

disorders’’ (p. 23). Several recent studies in neuropsy-

chology indicate individuals with ASD also show superior

processing of simple visual tasks, but diminished process-

ing of complex visual stimuli (e.g., Neumann et al. 2011).

Students who have deficits in auditory processing,

including students with ASD, are at a disadvantage in the

classroom since the majority of information is communi-

cated verbally. Students who are typically developing will

follow a teacher’s verbal instructions in order to transition

effectively from one activity to the next; however, students

with ASD often have problems with transitions leading to

aberrant behaviors such as verbal and physical aggression,

and noncompliance (Schreibman et al. 2000). Visual cues

can increase activity engagement (Bryan and Gast 2000;

MacDuff et al. 1993; Massey and Wheeler 2000; Morrison

et al. 2002), and decrease aberrant behaviors (Dettmer et al.

2000; Schmit et al. 2000). Visual supports, like VAS, are

non-intrusive prompts that can be used to assist students

with ASD in transitioning from one activity to the next

(e.g., math to reading), or within an activity (e.g., calendar

to singing songs as part of circle time). The use of visual

supports can reduce student dependence on caregivers if

the student learns to use the visual support independently to

stay on-task and on-schedule.

Since VAS are a common practice in classrooms for

and other settings with ASD, practitioners should know

whether they are effective. The Individuals with Disabil-

ities Education Improvement Act (2004) and the No Child

Left Behind Act (2001) have mandated teachers use evi-

dence-based practices (EBP) to teach skills to students

with ASD. Practices are considered evidence-based when

they are implemented consistently and reliably with

positive results across multiple research studies. The rigor

of the research design, the methodological quality, mag-

nitude of effect, and the overall number of quality studies

is essential when evaluating research effectiveness in

special education (Cook et al. 2009). Although no uni-

versal method is currently used for determining research

quality, most methods focus their guidelines on research

design. Several evaluative methodologies exist in special

education research using the framework of research

quality indicators (e.g., group experimental and quasi-

experimental, Gersten et al. 2005; single-subject, Horner

et al. 2005). ‘‘Single-subject research designs are… clo-

sely aligned with special education’s core principles of

individualized instructional decisions and frequent moni-

toring of student progress… make[ing] single-subject

research methods critical considerations for special edu-

cators’’ (Tankersley et al. 2008, p. 84). Guidelines set

forth by Horner et al. have often been used when evalu-

ating research using single-subject research designs to

determine EBP (e.g., Browder et al. 2009; Chard et al.

2009; Test et al. 2010).

Banda and Grimmett (2008; NPDCASD 2010) exam-

ined the literature on VAS from 1993 to 2004 to determine

the efficacy of VAS for persons with ASD. In addition,

they evaluated whether the effects could be generalized to

other activities, and whether VAS were perceived as

socially valid. Based on the 13 studies reviewed, the

authors suggested that the use of VAS was an effective

intervention for increasing social, functional, on-task, and

transition behaviors in individuals with ASD; however, the

studies were not evaluated using the Horner et al. (2005)

criteria for EBP. Even though the authors recommend VAS

as an effective practice, they suggest additional research to

determine efficacy of VAS, especially for persons with

Asperger’s syndrome, and to establish the most effective

components (e.g., pictures, mode of presentation). Limi-

tations of the studies they reviewed include a lack of

generalization and social validity.

In addition to Banda and Grimmett (2008), the National

Autism Center (2009) determined schedules to be an

‘‘effective’’ intervention as part of their National Standards

Project report. The National Professional Development
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Center on Autism Spectrum Disorder (NPDCASD) verified

‘‘visual supports’’ as an EBP, but did not differentiate

visual schedules from other visual supports (e.g., maps,

labels, organization systems, timelines). In a recent sys-

tematic review, Lequia et al. (2012) examined the effects

of activity schedules on problem behaviors of students with

ASD in relation to different variables, including: setting,

schedule type and purpose, and participant characteristics.

Although authors were unable to detect a trend based on

these variables, efficacy findings based on their analysis of

Non-overlap of All Pairs (NAP) reveal that activity

schedules are ‘‘fairly’’ effective in reducing problem

behaviors (p. 489). Since the Lequia et al. (2012) did not

evaluate the research quality of the articles based on set

criteria, and authors of the current review consider the

methodological rigor of studies important for determining

evidence of effectiveness, the Horner et al. (2005) criteria

was used in the current procedures for evaluating VAS.

Further, the current review is broader in scope than the

Lequia et al. (2012), since authors of this review sought to

examine the effects of VAS on various behaviors (v.

evaluating challenging behaviors only). In order to update

and expand the findings from these recent reviews, the

purpose of this comprehensive literature review was to

(a) evaluate the quality of the VAS literature using evi-

dence-based criteria developed by Horner et al. (2005),

(b) calculate the magnitude of effect using Percent of Non-

overlapping Data (PND), and (c) determine if VAS can be

called an EBP.

Methods

Search Procedures

The authors reviewed the literature to determine the evi-

dence-base for using VAS to increase, maintain, and gen-

eralize a variety of skills to students with ASD. The authors

used a list of search terms similar to those used by Banda

and Grimmett (2008) in their literature review. A list of six

terms (visual schedule, picture activity schedules, schedule,

picture prompts, visual cues, work system) was used in

combination with descriptors of the student population

(autis*, PDD, Aspergers, ASD). Studies published between

1993 and 2013 were examined. To find articles published

prior to 2004, the authors searched the reference list for

articles included by Banda and Grimmett (2008) in their

literature review. In order to update and expand the articles

published after the Banda and Grimmett (2008) review, the

authors conducted an electronic search of relevant articles

published after 2004 using the following search engines:

PsycINFO, ERIC, Academic File Premier, and Master File

Premier. In addition, the authors completed a hand search

of the following journals: Journal of Autism and Devel-

opmental Disorders, Education and Training in Develop-

mental Disabilities, Exceptional Children, Journal of

Applied Behavior Analysis, Research in Autism Spectrum

Disorders, and the Journal of Special Education. Finally,

the authors compiled all studies and completed an ancestral

search of the reference lists.

Inclusion Criteria

All studies met the following inclusion criteria: (a) used a

single case research or group design; (b) included at least

one participant with ASD diagnosed using either DSM-IV-

TR or DSM-V criteria (e.g., autism, PDD, PDD-NOS,

Asperger’s syndrome); (c) investigated the effects of VAS

on a specific dependent variable (e.g., on-task, on-schedule,

transition behavior) by students with autism; and (d) pub-

lished in a peer-reviewed journal in English prior to

October of 2013. For the purposes of this review, the

authors considered ‘‘visual activity schedules’’ to be any

sequence of visual cues (e.g., pictures, written words,

objects) used with a student, including work systems with

visual prompts for instruction of chained tasks. No articles

were found that used a group design. Studies that did not

use an appropriate design to demonstrate sufficient exper-

imental control were not included.

A comprehensive list of 31 articles met inclusion cri-

teria, and were retained for analysis. In the reference list,

one asterisk was used to delineate studies examined in the

review and two were used to show acceptable studies

retained for further analysis. The comprehensive list

included 12 of the 13 of the Banda and Grimmett (2008)

articles (i.e., Dauphin et al. 2004 did not use a design to

demonstrate sufficient experimental control and was

excluded). After determining which articles met inclusion

criteria, the researchers evaluated the quality of the studies

against the criteria established by Horner et al. (2005; see

Table 1). Horner et al. 2005 stated that acceptable studies

must include five characteristics: (a) an operational defi-

nition of the intervention, (b) an operational description of

outcome, (c) fidelity, (d) functional relationship between

intervention and outcome, and (e) demonstration of

experimental control. The researchers used these criteria to

determine whether studies qualified as acceptable.

After the researchers coded the articles for QIs accord-

ing to the Horner et al. (2005) criteria, the researchers then

recorded descriptive information from the ‘‘acceptable’’

studies. Descriptive information (see Table 2) included

information about the following study components:

(a) reference, (b) information about participants (e.g., age,

disability category), (c) setting, (d) the targeted skill/

response, (e) dependent variable, (f) type of schedule (e.g.,

picture, written) and mode of presentation (e.g., video,
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paper), (g) training aspects (e.g., systematic instructional

procedures used to teach schedule use), (h) research design,

(i) results/outcome, and (j) PND calculation. A doctoral

student in her third year of a doctoral program in special

education coded experiments. The doctoral student was the

primary coder for each of the studies, and two researchers

from the local university were the second and third coders

to determine reliability. After the studies were hand coded,

the doctoral student and researchers created Tables 1 and 2

to determine the evidence-base for using VAS to teach a

variety of skills to individuals with ASD.

Quality Analysis Using Horner et al. (2005) Indicators

To evaluate the quality of each study, the authors used

standards for single-subject research outlined by Horner

et al. (2005). Authors determined the presence or absence of

each indicator using a data sheet developed by the

researchers. The data sheet included an operationalized

definition for each of the 20 quality indicators [(QIs) see

Table 1 for a complete list of QIs] within five broad cate-

gories (i.e., participants, dependent variable, independent

variable, baseline, and validity). Examples and non-exam-

ples of each indicator were discussed between reviewers

before coding began. For example, a study that did not

discuss individual students, but rather summarized infor-

mation about the group of students in a table would not have

met the QI for ‘‘participants described sufficiently’’ for this

review. The authors then used Horner et al.’s guidelines to

determine whether a study qualified as ‘‘acceptable.’’

Determination of an Evidence Base for Using Visual

Activity Schedules

After acceptable studies were identified, they were col-

lectively reviewed to determine if they met the criteria for

an EBP according to Horner et al. (2005) including: (a) the

number of quality studies was at least five, (b) the number

of research teams in this set of experiments was at least

three, (c) the number of participants across this set of

studies was at least 20, and (d) the number of geographical

locations represented was at least three. Although the

reviewers of the current analysis decided to use the Horner

et al. (2005) criteria, it should be noted that other criteria

exist (e.g., National Autism Center 2009; Reichow et al.

2007; Reichow 2011).

Interrater Reliability on Quality Indicators and Study

Characteristics

After one of the authors coded each article for the QIs,

descriptive study characteristics, and PND, two other

authors independently conducted interrater reliability on 10

of the 31 articles (32.3 %). Articles were selected at ran-

dom and authors were unaware of each other’s scores. A

point-by-point reliability method was used. The number of

agreements was divided by the total number of indicators

and multiplied by 100 %. For the QIs, Interrater reliability

was acceptable at an average of 97 %, with a range of

90–100 %. Interrater reliability was collected on four of the

16 (25 %) studies retained for further review and was also

acceptable for the descriptive study characteristics (86 %).

Most disagreements were inconsistencies within the par-

ticipants heading (e.g., one rater stating high school and

age level while the other only stated age level) or the

results section (e.g., one rater stated results only, while the

other rater stated discussion points). The table was adjusted

to account for the disagreements based on the inconsis-

tencies. PNDs were calculated on 33 % of studies with an

agreement of 94 % (i.e., authors only disagreed regarding

one data point for one dependent variable on the Cuhadar

and Diken 2011 study).

Results

Quality of the Single Subject Studies

A total of 31 studies met inclusion criteria for the review.

Of these studies, 16 met the criteria for ‘‘acceptable’’ (see

Table 1). Five studies met 100 % of the Horner et al.

(2005) criteria (Bryan and Gast 2000; Carlile et al. 2013;

Cuhadar and Diken 2011; Hume and Odom 2007; Morrison

et al. 2002). Eleven other studies also met the five criteria

necessary to be determined ‘‘acceptable’’ (Betz et al. 2008;

Blum-Dimaya et al. 2010; Cihak 2011; Dettmer et al. 2000;

Duttlinger et al. 2013; MacDuff et al. 1993; Mechling et al.

2009; Mechling and Gustafson 2008; Pierce et al. 2013;

Van Laarhoven et al. 2010; Waters et al. 2009).

Fifteen studies did not meet ‘‘acceptable’’ standards.

Studies that did not qualify were excluded on the basis of

lack of experimental effect, lack of replication, failure to

report inter-observer agreement (IOA), and/or failure to

address social validity. Studies that did not demonstrate a

pattern of data at baseline prior to intervention were

excluded, as were studies that did not describe setting or

procedures with enough clarity to allow for replication. A

common reason for not meeting ‘‘acceptable’’ standards

was the lack of sufficient replication of study effects (i.e.,

Bevill et al. 2001; Bennet et al. 2011; Dooley et al. 2001;

Hall et al. 1995; Krantz et al. 1993; Machalicek et al. 2009;

Massey and Wheeler, 2000; Mechling and Savidge 2011;

Miguel et al. 2009; Newman et al. 1995; Pierce and

Schreibman 1994; Riffel et al. 2005; Schneider and

Goldstein 2010; Van Laarhoven and Van Laarhoven-Myers

2006; Watanabe and Sturmey 2003).
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The 16 ‘‘acceptable’’ articles were retained for sub-

sequent analysis of the study characteristics. Researchers

examined ‘‘acceptable’’ studies for descriptive information,

including: (a) participants, (b) setting, (c) targeted skills,

(d) dependent variables, (e) schedule type and mode of

presentation, (f) training aspects, (g) research design,

(h) results/outcomes, and (i) PND calculations. The

researchers also examined methodological limitations of

the ‘‘acceptable’’ studies.

Participants

A total of 56 children and adolescents with ASD partici-

pated in the 16 studies. Forty-nine participants were male

and seven were female. The studies included a range of

ages (3–21 years) and a range of grade levels. For example,

two studies examined the behavior of preschool students

(Betz et al. 2008; Morrison et al. 2002). Eight studies

examined VAS with elementary school aged students

(Blum-Dimaya et al. 2010; Bryan and Gast 2000; Carlile

et al. 2013; Cuhadar and Diken 2011; Dettmer et al. 2000;

Hume and Odom 2007; Pierce et al. 2013; Waters et al.

2009). Four studies evaluated VAS for students at the

middle school level (Cihak 2011; Duttlinger et al. 2013;

MacDuff et al. 1993; Van Laarhoven et al. 2010). Three

studies investigated VAS with students in the high school

age range (Hume and Odom 2007; Mechling et al. 2009;

Mechling and Gustafson 2008).

The 16 studies addressed students with diagnoses

ranging in severity. Severity was determined in the studies

using rating scales such as the Gilliam Autism Rating Scale

(GARS) and educational eligibilities. Two studies exam-

ined VAS with students with ASD in the severe range

(Cihak 2011; Hume and Odom 2007). Four studies inclu-

ded participants diagnosed with ASD in the moderate range

(Mechling et al. 2009; Mechling and Gustafson 2008;

Morrison et al. 2002; Pierce et al. 2013). Two studies

included participants with ASD in the mild range (Mech-

ling et al. 2009; Mechling and Gustafson 2008). Twelve of

the studies did not specify the severity level for at least 1 of

the participants (Betz et al. 2008; Blum-Dimaya et al.

2010; Bryan and Gast 2000; Carlile et al. 2013; Cuhadar

and Diken 2011; Dettmer et al. 2000; Duttlinger et al.

2013; Hume and Odom 2007; MacDuff et al. 1993; Mor-

rison et al. 2002; Van Laarhoven et al. 2010; Waters et al.

2009).

Ten of the studies did not specify the intelligence scores

of the participants (Betz et al. 2008; Blum-Dimaya et al.

2010; Bryan and Gast 2000; Carlile et al. 2013; Cihak

2011; Cuhadar and Diken 2011; Dettmer et al. 2000;

MacDuff et al. 1993; Pierce et al. 2013; Waters et al. 2009).

Four studies reported that their participants had mild to

moderate intellectual deficits (Duttlinger et al. 2013; Hume

and Odom 2007; Mechling et al. 2009; Van Laarhoven

et al. 2010) and one reported moderate deficits (Mechling

and Gustafson 2008). One author described the partici-

pants’ intellectual functioning as ‘‘significant’’ (Morrison

et al. 2002). Table 2 shows the number of total participants

(i.e., N: 2) for each study as well as number of participants

within each study with a particular diagnosis. This number

is designated in parenthesis after the diagnosis (i.e., autism

[2]).

Settings

The studies included in this review examined VAS in a

range of contexts. The general education setting and the

self-contained setting were used most frequently. Six

studies were implemented in the general education setting

(Betz et al. 2008; Cihak 2011; Hume and Odom 2007;

Morrison et al. 2002; Van Laarhoven et al. 2010; Waters

et al. 2009). Of these six, one study used both a public

school and a university-based preschool setting (Betz et al.

2008). This study did not specified whether the university-

based preschool was a self-contained program. Five studies

were conducted in special education settings such as

resource and self-contained classrooms (Blum-Dimaya

et al. 2010; Bryan and Gast 2000; Carlile et al. 2013;

Duttlinger et al. 2013; Pierce et al. 2013). Separate rooms

within schools such as cooking rooms and therapy rooms

were used in four studies (Cuhadar and Diken 2011;

Mechling et al. 2009; Mechling and Gustafson 2008). One

study was conducted in a residential group home (MacDuff

et al. 1993) and one study was conducted in both home and

community settings (Dettmer et al. 2000). One study

included a generalization component in the community

setting (Duttlinger et al. 2013), and one study examined the

use of VAS in a worksite (Hume and Odom 2007).

Various people were responsible for instruction across

studies. Typical intervention agents were responsible for

the instruction in the majority of studies. For example, in 8

of the 16 studies, classroom teachers or special education

teachers were responsible implementing the intervention

(Blum-Dimaya et al. 2010; Bryan and Gast 2000; Carlile

et al. 2013; Cihak 2011; Duttlinger et al. 2013; Mechling

and Gustafson 2008; Pierce et al. 2013; Van Laarhoven

et al. 2010). In three of the five studies, the classroom

teacher and staff delivered the instruction (Bryan and Gast,

2000; Carlile et al. 2013; Hume and Odom 2007). In

another one of the eight studies, the classroom teacher and

the researcher were responsible for the instruction (Van

Laarhoven et al. 2010). In one of the eight studies, the

special education teachers conducted the intervention (Ci-

hak 2011). In one of the eight studies the classroom teacher

was used (Blum-Dimaya et al.) and in one study the

‘‘instructor’’ (i.e., not specified) was used (Mechling and

170 J Autism Dev Disord (2015) 45:157–178

123



Gustafson 2008). Caregivers were responsible for deliver-

ing the treatment in one study (Dettmer et al. 2000).

Researchers or primary data collectors were responsible for

conducting the intervention in four of the studies (Cuhadar

and Diken 2011; MacDuff et al. 1993; Mechling et al.

2009; Morrison et al. 2002). Two studies did not specify

who implemented the intervention (Betz et al. 2008;

Waters et al. 2009).

Targeted Skills

The studies examined in this review investigated the use of

VAS with a wide range of skills. Of the 16 studies, seven

employed schedule use during play activities such as video

games (Blum-Dimaya et al. 2010) and typical school play

choices (Betz et al. 2008; Carlile et al. 2013; Cuhadar and

Diken 2011; Dettmer et al. 2000; Hume and Odom 2007;

Morrison et al. 2002). Five studies examined the effects of

visual schedules in the context of academic activities

(Bryan and Gast 2000; Cihak 2011; Duttlinger et al. 2013;

Pierce et al. 2013; Waters et al. 2009). Three of the studies

used VAS with daily living tasks such as laundry (Van

Laarhoven et al. 2010) and cooking (Mechling et al. 2009;

Mechling and Gustafson 2008; Van Laarhoven et al.). One

study used picture schedules to assist in the completion of

homework and after-school leisure activities (MacDuff

et al. 1993). In one study, VAS were used with work skills

in a job site (Hume and Odom 2007).

Dependent Variables

Of the 16 studies examined for descriptive information,

seven recorded the percentages of on-task intervals (Betz

et al. 2008; Blum-Dimaya et al. 2010; Carlile et al. 2013;

Cuhadar and Diken 2011; Hume and Odom 2007; MacDuff

et al. 1993; Morrison et al. 2002). Six studies examined the

percentages of on-schedule components (Blum-Dimaya

et al. 2010; Bryan and Gast 2000; Carlile et al. 2013;

Cuhadar and Diken 2011; MacDuff et al. 1993; Morrison

et al. 2002). Two studies examined the number of appro-

priate and independent transitions (Cihak 2011; Waters

et al. 2009). One of the studies measured latency between

direction and task commencement (Dettmer et al. 2000).

Six studies investigated the percentage of correctly com-

pleted responses, task, or task analysis steps (Duttlinger

et al. 2013; Hume and Odom 2007; Mechling et al. 2009;

Mechling and Gustafson 2008; Pierce et al. 2013; Van

Laarhoven et al. 2010). Level of prompt necessary for task

completion was examined in three studies (Hume and

Odom 2007; Mechling et al. 2009; Van Laarhoven et al.

2010).

Independent Variables

Type of Schedule

Of the 16 studies retained for further descriptive analysis,

13 investigated interventions that included basic pictures or

photographs in the VAS (Betz et al. 2008; Blum-Dimaya

et al. 2010; Cihak 2011; Cuhadar and Diken 2011; Dutt-

linger et al. 2013; Hume and Odom 2007; MacDuff et al.

1993; Mechling et al. 2009; Mechling and Gustafson 2008;

Morrison et al. 2002; Pierce et al. 2013; Van Laarhoven

et al. 2010; Waters et al. 2009). Two studies used line

drawings in the VAS (Bryan and Gast 2000; Dettmer et al.

2000). Four studies involved video schedule interventions

(Blum-Dimaya et al. 2010; Cihak 2011; Mechling and

Gustafson 2008; Van Laarhoven et al. 2010). Two studies

used a visual schedule on a personal digital assistant, which

is a handheld device that shows both videos and pictures

(Carlile et al. 2013; Mechling et al. 2009).

Mode of Presentation

Ten studies used a presentation format that presented one

picture at a time (Betz et al. 2008; Blum-Dimaya et al.

2010; Bryan and Gast 2000; Cuhadar and Diken 2011;

Dettmer et al. 2000; MacDuff et al. 1993; Mechling et al.

2009; Mechling and Gustafson 2008; Van Laarhoven et al.

2010; Waters et al. 2009). These examples included the use

of a binder (e.g., Betz et al. 2008), book (e.g., Blum-Di-

maya et al. 2010), or photo album (Bryan and Gast 2000).

Seven studies used a format that presented all of the pic-

tures at one time (Cihak 2011; Cuhadar and Diken 2011;

Dettmer et al. 2000; Duttlinger et al. 2013; Hume and

Odom 2007; Morrison et al. 2002; Pierce et al. 2013).

These examples included a notecard (Dettmer et al. 2000),

horizontal schedules (Cihak 2011; Pierce et al. 2013),

Velcro strips (Dettmer et al. 2000), or Velcro on a clip-

board or cardstock (Duttlinger et al. 2013; Hume and

Odom 2007; Morrison et al. 2002). Four studies presented

the VAS using a video format (Cihak 2011; Mechling et al.

2009; Mechling and Gustafson 2008; Van Laarhoven et al.

2010); one showed the video on a portable DVD player

(Mechling and Gustafson 2008), one was shown via a

personal data assistant (Mechling et al. 2009), one was

viewed on a computer with a touchscreen (Cihak 2011),

and one was watched on a laptop (Van Laarhoven et al.

2010). One study used a picture schedule on an iPod touch

(Carlile et al. 2013).

Training Components

Fourteen of the sixteen studies used systematic instruction

to teach students to use the VAS. In contrast, no instruction
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or prompting was used in only two of the studies. For

example, nine of the studies used verbal, gestural, and/or

physical prompting (Carlile et al. 2013; Cihak 2011; Cu-

hadar and Diken 2011; Dettmer et al. 2000; Duttlinger et al.

2013; Hume and Odom 2007; Morrison et al. 2002; Pierce

et al. 2013; Waters et al. 2009). Three of the studies

employed the use of graduated guidance (Betz et al. 2008;

Bryan and Gast 2000; MacDuff et al. 1993). Three studies

used the system of least prompts (Cihak 2011; Duttlinger

et al. 2013; Pierce et al. 2013). Two studies used time delay

(Blum-Dimaya et al. 2010; Carlile et al. 2013). One study

employed the model/lead/test procedure (Van Laarhoven

et al. 2010). Two studies used fading (Cuhadar and Diken

2011; MacDuff et al. 1993). Four of the 12 studies used

some type of reinforcement as part of the VAS training

(Blum-Dimaya et al. 2010; Bryan and Gast 2000; Cihak

2011; Cuhadar and Diken 2011).

Single Subject Research Designs

The authors recorded the types of designs used in the lit-

erature. Four studies used a multiple baseline across par-

ticipants design (Betz et al. 2008; Blum-Dimaya et al.

2010; MacDuff et al. 1993; Morrison et al. 2002); of these,

only one was non-concurrent (Betz et al. 2008). Five

studies used withdrawal designs (Bryan and Gast 2000;

Dettmer et al. 2000; Duttlinger et al. 2013; Hume and

Odom 2007; Pierce et al. 2013). Two studies used an

alternating treatments design (Cihak 2011; Waters et al.

2009) and two studies used an adapted alternating treat-

ments design (Mechling and Gustafson 2008; Van Laa-

rhoven et al. 2010). Three studies used multiple probe

designs across participants (Carlile et al. 2013; Cuhadar

and Diken 2011) or across tasks and participants (Mechling

et al. 2009).

Study Results and Outcomes: Effectiveness of Visual

Activity Schedules

Efficacy of VAS

The effect of VAS on student outcomes was determined

using PND statistic calculations. Table 2 summarizes the

PNDs calculated across the 16 studies included in this

review. Effects of VAS interventions were measured using

intervention phases only, since generalization and mainte-

nance were not included in all studies. Of the 26 dependent

variables measured across studies, results from these

analyses suggest VAS are highly effective for 19, fairly

effective for four, and questionable for three (range

65.6–100 %; Scruggs and Mastropieri 1998). No studies

suggest VAS are ineffective for the dependent variables

measured. Considering this yield, it can be concluded that

VAS are fairly to highly effective for the majority of

dependent variables evaluated across studies.

Student Outcomes

All of the 16 studies revealed that VAS produced positive

effects. Eight studies, for example, noted that on-task

behavior increased as a result of VAS implementation

(Betz et al. 2008; Blum-Dimaya et al. 2010; Bryan and

Gast 2000; Carlile et al. 2013; Cuhadar and Diken 2011;

Hume and Odom 2007; MacDuff et al. 1993; Morrison

et al. 2002). Four studies demonstrated that the use of VAS

resulted in decreased need for prompting (Betz et al. 2008;

Hume and Odom 2007; Mechling et al. 2009; Van Laa-

rhoven et al. 2010). Nine studies also indicated that correct

task and schedule completion steps improved as a result of

visual schedule implementation (Blum-Dimaya et al. 2010;

Carlile et al. 2013; Cuhadar and Diken 2011; Duttlinger

et al. 2013; Hume and Odom 2007; Mechling et al. 2009;

Mechling and Gustafson 2008; Pierce et al. 2013; Van

Laarhoven et al. 2010). Transitional behavior improved in

three studies (Cihak 2011; Pierce et al. 2013; Waters et al.

2009). In addition, Dettmer et al. (2000) demonstrated

improved latency time after students were directed to

complete an activity.

Two studies suggested that the presence of VAS alone

were not sufficient to improve problem-free transitions and

on-task behavior (Morrison et al. 2002; Waters et al. 2009).

Morrison et al. (2002) demonstrated that preschool students

with ASD required training to correctly complete the

schedules. After correspondence training was imple-

mented, the students demonstrated improved on-task

behavior and play correspondence. Waters et al. (2009)

demonstrated that a combination of differential reinforce-

ment of other behaviors (DRO), extinction, and VAS

effectively reduced transition difficulties for 6-year-old

students. In this study, visual schedules alone did not lead

to improved behavior. The use of DRO and extinction

resulted in decreased aggressive and disruptive behaviors

during transitions, with the addition of VAS causing a

modest improvement.

Three of the studies compared the effectiveness of

photographic activity schedules to video picture schedules

(Cihak 2011; Mechling and Gustafson 2008; Van Laarho-

ven et al. 2010). All three studies demonstrated that both

types of schedules were effective. Cihak (2011) demon-

strated that picture schedules were more efficient for one

student while video schedules were more efficient for two

students. A fourth student responded to both types equally.

Cihak (2011) concluded that different types of schedules

may be effective for different students and called for tea-

cher flexibility in determining which type to implement. In

contrast, Mechling and Gustafson (2008) and Van
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Laarhoven et al. (2010) demonstrated that video schedules

were most effective for all participants.

Reliability and Social Validity

All of the 16 studies that met the QIs measured interrater

reliability data with ranges from 88 to 100 %. Thirteen of

the sixteen studies measured procedural reliability with

ranges from 98 to 100 % (Blum-Dimaya et al. 2010; Bryan

and Gast 2000; Carlile et al. 2013; Cihak 2011; Cuhadar

and Diken 2011; Duttlinger et al. 2013; Hume and Odom

2007; MacDuff et al. 1993; Mechling et al. 2009; Mechling

and Gustafson, 2008; Morrison et al. 2002; Pierce et al.

2013; Van Laarhoven et al. 2010).

Ten studies included a formal social validity measure

(Blum-Dimaya et al. 2010; Bryan and Gast 2000; Carlile

et al. 2013; Cuhadar and Diken 2011; Duttlinger et al.

2013; Hume and Odom 2007; Mechling et al. 2009; Mor-

rison et al. 2002; Pierce et al. 2013; Van Laarhoven et al.

2010). Eight of these studies included adults’ perspectives

(Blum-Dimaya et al. 2010; Bryan and Gast 2000; Carlile

et al. 2013; Cuhadar and Diken 2011; Duttlinger et al.

2013, Hume and Odom 2007; Morrison et al. 2002; Pierce

et al. 2013; Van Laarhoven et al. 2010), while three studies

included student perspectives (Duttlinger et al. 2013;

Mechling et al. 2009; Van Laarhoven et al. 2010). One

study examined peer perspectives (Carlile et al. 2013). All

studies reported positive responses to the social validity

measures, reporting improved behavior as a result of

schedule use. Two studies reported that students preferred

videos to pictures (Mechling et al. 2009; Van Laarhoven

et al. 2010), and one reported that teachers preferred pic-

tures, although they felt the videos were more effective

(Van Laarhoven et al. 2010). In all studies, teachers use of

VAS was feasible in the classroom.

Methodological Limitations of Studies Reviewed

The 16 studies included in this review had some limita-

tions. One limitation was failure to conduct procedural

reliability. Three studies did not meet this indicator (Betz

et al. 2008; Dettmer et al. 2000; Waters et al. 2009). Two

studies did not describe participant selection criteria suffi-

ciently (Blum-Dimaya et al. 2010; Waters et al. 2009). The

most common limitation was the failure to meet social

validity indicators. Of the 16 studies, 6 did not include a

formal social validity assessment component.

Discussion

The purpose of this comprehensive literature review was to

update and expand the findings from previous reviews by

determining whether VASs could be considered an EBP for

increasing, maintaining, and generalizing a range of skills

of individuals with ASD. According to Horner et al.

(2005), acceptable studies must include the following five

key features (a) the practice is operationally defined, (b) the

context and outcomes are clearly defined, (c) the practice is

implemented with fidelity, (d) the practice is functionally

related to change in valued outcomes, and (e) experimental

control is demonstrated across a sufficient range of studies.

A practice is considered evidence-based when there are

five studies meeting acceptable quality, across three

research teams in three different geographical locations,

and with a total of 20 participants. The What Works

Clearinghouse (Kratochwill et al. 2013) has applied these

same standards, and has gained substantial legitimacy in

the field. In the current analysis, 15 acceptable studies

meeting the five key features were found, across more than

3 research teams and geographical locations, and included

a total of 53 participants. Complimenting previous findings

from (a) Banda and Grimmett (2008) recommending VAS

as an effective practice, (b) Lequia et al. (2012) suggesting

that VAS are fairly effective in reducing challenging

behaviors, and (c) NAC (2009) promoting ‘‘schedules’’ as

an effective practice, the current analysis of the literature

shows that VAS should be recommended as an EBP for

increasing a variety of behaviors. Specifically, VAS can be

used: (a) to teach on-task, on-schedule, and appropriate and

independent transitions; (b) to improve latency to task from

task direction, percentage of correctly completed respon-

ses, task, or task analysis steps; and (c) decrease level of

prompts necessary for transitions.

Implications for Practice

Teachers are mandated by current legislation to use EBP as

the driving force behind educational decisions. With the

limited number of identified EBP for individuals with

ASD, teachers are required to use interventions that have a

high probability of desired outcomes, avoiding potentially

harmful practices (e.g., Facilitated Communication). Due

to the strong level of evidence found in this review for

using VAS to teach a variety of behaviors, there are a

number of positive results that can impact practice. First,

VAS have been used to teach, improve, maintain, and

generalize a range of skills (e.g., on-task, on-schedule,

transition, percentage of task completion) across environ-

ments. Increasingly, activity schedules are being used in

general education settings as well as resource, community,

and home settings.

Second, VAS are widely applicable; that is, children and

youth from across the full spectrum of ASD (e.g., severe to

mild ASD) and from preschool to high school seem to benefit

from the use of VAS. Third, systematic instruction appears to
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promote the success of VAS. In all but three of the studies,

VAS were used in combination with systematic instruction.

For example, many of the studies used graduated guidance,

reinforcement (e.g., high fives, edible rewards, contingent

praise, preferred reinforcers), and gestural, verbal, and

physical prompts. Further, some of the research studies

reviewed showed that VAS alone did not produce a change in

the dependent variable, but when used in combination with

systematic instruction, students made progress (e.g., Morri-

son et al. 2002). As suggested by Banda and Grimmett (2008)

in their review, VAS may also be beneficial because task

analytic instruction is ‘‘built in’’ to the VAS by breaking the

skill into smaller steps. The current review contributes to

understanding of how to teach VAS using systematic

instruction, because, although Banda and Grimmett (2008)

suggested that many studies used systematic instruction in

their review, they did not examine the components of sys-

tematic instruction used across studies.

From the research reviewed, both picture and video activity

schedules were effective for teaching a range of behaviors.

Most studies used basic pictures or photographs in the VAS

indicating that ‘‘low tech’’ schedules work well; however, in

three of the comparison studies, (Cihak 2011; Mechling and

Gustafson 2008; Van Laarhoven et al. 2010) video activity

schedules were more effective for most students than picture

activity schedules. In addition, students preferred video

activity schedules in two other studies (Mechling et al. 2009;

Van Laarhoven et al. 2010). These results suggest that tech-

niques should be matched to individual and care provider

characteristics and preferences. Hume and Odom (2007) also

suggest that various types of visual supports can be combined

to create an ‘‘intervention package.’’

Overall, results from the social validity measures were

positive. Stakeholders reported that the VAS (a) were

engaging and age-appropriate and that students attended to

them, (b) were effective and practical, and (c) promoted

student independence after using them. In addition, students

reported a preference for video activity schedules over

picture activity schedules in two studies. Interestingly, in

the Van Laarhoven et al. (2010) study, staff agreed that the

videos were more effective but still preferred the pictures

because they were more familiar and easy to transport.

Therefore, there may be additional considerations for

the implementation of VAS beyond the analysis of

empirically-based findings. For example, teachers, clini-

cians, and other service providers may need to individu-

alize activity schedules based on individual preference,

needs of the child or adult, age, prior experience with VAS,

as well as user-friendliness and accessibility for all stake-

holders involved. Most studies used a presentation format

that presented pictures one at a time, but several studies

also presented all of the pictures at one time. Younger

students, students with complex support needs, or students

who have not used VAS previously may benefit from

pictures presented one at a time, while older students may

not need that level of support. Two studies found that the

presence of VAS alone were not sufficient to improve

behaviors, but these studies were both with young children;

it may be that older students or students who have previ-

ously used VAS may not need explicit instruction.

One final caveat is that educators and clinicians should

consider using EBPs before applying less verified (and

sometimes controversial) techniques; however not all EBPs

work for all participants with ASD. Criticisms of evaluat-

ing and using EBPs center around the importance of con-

ducting research that will translate to practice in applied

settings (e.g., Mesibov and Shea 2011; Rogers and Vismara

2008). In practice, reliance upon clinical expertise, use of

individualized interventions, and consideration of gener-

alizable skills are often cornerstones to effective inter-

ventions; yet, they are often overlooked in both research

studies and reviews. As Rogers and Vismara (2008) point

out, ‘‘Decisions about appropriate interventions for a spe-

cific child must involve the intervention that can actually

be delivered to an individual child rather than practices that

were carried out by authors of a research article.’’ (p. 32).

In most of the articles reviewed, typical intervention agents

were responsible for implementing the intervention; how-

ever, it was not clear if the interventionists attempted to

individualize the intervention components based on indi-

vidual learner needs, characteristics, and preferences (e.g.,

mode of presentation). Although there is a clear call for

strengthening the rigor of the research, additional studies

should balance the justification for methodological rigor

with the need to address unique student characteristics and

promote ‘‘real-life’’ (and often difficult to measure or

‘‘messy’’) long-term outcomes (Rogers and Vismara 2008).

Since this review focused on evaluating whether VAS

could be considered an EBP, a more nuanced discussion of

visual supports in general, taking into consideration the

limitation of using only EBP in applied settings, and the

importance of individualizing supports based on learner

and care provider characteristics would be beneficial. In

practice, all decisions regarding strategies for individuals

with ASD should be made on a case-by-case basis. Indi-

vidual student performance via visual inspection of

graphed data will determine both the benefits and draw-

backs of tested interventions. Student performance based

on individualized goals should be used in decision making

for all interventions, including those identified as EBP.

Limitations

Although 15 studies were identified as acceptable, some

limitations in the process for reviewing this literature exist.
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First, quality indicators for each article were rated against

criteria set forth by Horner et al. (2005). Some researchers

suggest criteria set forth by Horner et al. (2005) is too

stringent and often modified by authors reviewing literature

for quality (Cook et al. 2009). Other criteria could have

been used, possibly affecting the results (e.g., NAC 2009;

Reichow et al. 2007; Reichow 2011). For example, NAC

(2009) developed a rating system rubric, where QIs are

scored (0–5) with higher scores indicating higher rigor.

NAC guidelines for ‘‘established’’ practices include two

group or four single-subject research articles with high

ratings (3–5) and beneficial results. If the studies had been

evaluated using NAC guidelines, as opposed to those set

forth by Horner et al. (2005) results may have yielded

additional studies. Similarly, if studies had been evaluated

against the criteria developed by Reichow et al. (2007) or

Reichow (2011), additional studies may have been con-

sidered acceptable (or unacceptable). Their criteria allow

researchers to evaluate both single-subject and group

research, and provides methods for determining research

rigor, strength, and to calculate whether an intervention has

the evidence needed to be considered an EBP using a

formula. Although some researchers would argue that

Horner et al. (2005) criteria are too stringent, use of these

criteria still showed VAS to be evidence based practice.

Second, the interrater reliability was 86 % (range

56–100 % for each column heading; range 81–100 % for

each article) for the descriptive study characteristics.

Although a mean of 86 % agreement is acceptable, the

floor (56 %) for column headings was not. In contrast,

interrater reliability was considerably higher for QIs

(average of 97 %, with a range of 90–100 %) and PNDs.

This could be due to the fact that authors chose a study and

coded it to 100 % agreement together prior to coding QIs

independently; however, this was not completed for the

descriptive study characteristics. Finally, while there is a

range of proposed methods for determining ‘‘effect size’’

calculations for single case designs (e.g., Cohen’s d), many

authors would argue there is no suitable, agreed upon

method (i.e., one that determines a magnitude of change,

considers the replications of effect, and accounts for vari-

ability, trend, and level changes; e.g., Wolery et al. 2008).

Given this, conclusions based solely on the PND calcula-

tions should be viewed with caution.

Recommendations for Future Research

There are a number of recommendations for future research

based on the studies reviewed. Half of the original 30

studies included for analysis did not meet criteria for

‘‘acceptable’’ studies. The main reason was the lack of

replication to establish external validity. According to

Horner et al. (2005), external validity is demonstrated

through three demonstrations of effect. Multiple probe

designs across three participants, for example, could, at

most, show three demonstrations of effect. To be included

for consideration as ‘‘acceptable,’’ multiple probe designs

would need to show three replications of effect. Additional

research is needed in which replication across participants,

settings, and materials to establish external validity is

addressed. In addition, some studies showed a lack of

experimental effect, failure to report IOA, and failure to

address social validity; future research should include these

quality indicators.

In addition to addressing the methodological limitations

to the studies reviewed, future studies should address the

overall limitations to the participants and settings of the

studies. For example, although there were a total of 56

participants and the ratio of males to females was close to

the typical population (4:1), more studies should address

VAS for female participants with ASD. Additionally, much

of the research did not disclose the severity or specific

diagnosis of the participant’s ASD. From the studies that

did report the severity level, it appears that additional

research is needed for children and youth with more severe

ASD as well as for individuals with Asperger’s syndrome.

Since most studies took place in elementary schools,

additional research is needed in high school, preschool,

community, and home settings.

Further, future research should examine the limitations

of the dependent and independent variable. With respect to

the dependent variable, additional research is needed that

explores the use of VAS for academic and daily living

activities, as most of the research in this review examined

the use of VAS to increase, maintain, and generalize play

and leisure behaviors. With respect to the independent

variable, future studies should continue to compare the type

of schedule, mode of presentation, and the of effect sys-

tematic instruction on learning the VAS for particular

students. For example, although studies using video

schedules are increasing in number, additional research is

needed that examines this format in comparison to more

traditional formats. Studies evaluating VAS often exists in

conjunction with other interventions; therefore, future

research could also clarify the extent to which VAS alone

(e.g., without another intervention component such as

choice or reinforcement) results in improved behaviors.

Only two studies examined the use of a portable device

(i.e., PDA, iPod). With personal portable devices (e.g.,

tablet computers) becoming commonplace in schools for

instructional use, this will likely take the place of more

traditional approaches (e.g., binders with pictures or pho-

tographs). Mobile devices also have the added benefits of

being novel and less stigmatizing than a binder with Velcro

and pictures. Additional studies should examine the use of

these portable devices for the delivery of the VAS. The
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mode of presentation should also be addressed in future

studies. For example, video modeling was shown to be

more effective for some students (and preferred by stu-

dents) in a few studies. Additional research is needed to

explore this non-traditional approach to VAS. To increase

independence, video models could be embedded into the

VASs for children and youth who needed additional sup-

port for each individual activity in their schedule. Future

research should compare the systematic instructional

strategies used to teach VAS to see if individuals with ASD

can learn more effectively or efficiently using one sys-

tematic instructional method over another.

Conclusion

Since many people tend to ‘‘cling to familiar routines so we

don’t have to experience the stress of change,’’ (Hodgdon

1999; p. 105), why wouldn’t this be true for individuals

with ASD? VAS can provide structure and help to reduce

problem behaviors (e.g., latency during transitions) for

individuals with ASD, who often have difficulty under-

standing verbal directions. Not only does the current

review indicate VAS are an EBP for increasing a range of

skills, but they are a fairly easy way to provide students

with consistent cues about their daily activities and are

widely applicable to individuals across the lifespan. In the

case of VAS for individuals with ASD, maybe a picture

really is worth a thousand words.
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