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ABSTRACT
This project sought to evaluate the effects of video prompting in combination with backwards
chaining to increase proficiency of tying shoe-laces using a changing criterion design. Two
children, one diagnosed with Autism Spectrum Disorder (ASD), and one typically developing,
were invited to participate in this study. Following baseline, shoe-tying prompt videos and
backwards chaining were used to teach shoe-tying. Video prompting plus backwards chaining
increased the typically developing participant’s proficiency with performing a larger percentage
of steps of the targeted skill independently following intervention. However the participant with
ASD was unable to meet criterion and the study was terminated for him due to challenging
behavior. These results indicate that the combination of point-of-view video prompts along with
backwards chaining can be effective in teaching children to tie their shoelaces. These results also
indicate that children with ASD may need additional supports with this intervention to reach
acquisition criterion. Parents reported satisfaction both with the procedures undertaken and with
the outcomes of the intervention.

Keywords: Backwards chaining, video prompting, POV modeling, changing criterion
design
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CHAPTER 1
INTRODUCTION
Autism Spectrum Disorder (ASD) is characterized by challenges in varying areas
necessary for development including socialization, joint attention, imitation, and executive
functioning (Hume, Loftin, & Lantz, 2009). These deficits make acquiring self-care skills nonintuitive and many individuals with ASD require a strict individualized protocol in order to gain,
maintain, and generalize common skills. While marked challenges with cognitive functioning
and social inhibitors typically contribute to the difficulties of individuals living with ASD, a
major factor in achieving a better quality of life is developing independence with essential daily
living skills (Hume et al., 2009). There are poor outcomes related to increasing independence in
individuals with ASD, partly due to intervention strategies that encourage overreliance on adult
prompts with essential daily living skills (Hume et al., 2009).
The ability to tie your shoes is a socially important behavior as evidenced by the
extensive research dedicated towards teaching and/or evaluating this essential daily living skill
with children and adults with and without ASD (Grab & Belfiore, 2016; Poole, Sadek, &
Haaland, 2009; Rayner, 2011; Sadlier, Dixon, & Moore, 2008). For example, Poole et al. (2009)
used the task of shoe-lace-tying to detect and examine cognitive deficits in adults aged 59-66
years old who experienced unilateral strokes. They found that the ability to tie shoe-laces
improved the ability of older adults to live independently, as laced shoes enabled older adults’
mobility and reduced their likelihood of injury.
For many individuals with ASD, the ability to tie one’s shoes and perform other self-care
skills contributes to one of the core ethical principles of applied behavior analysis, respecting the
autonomy of the individual (Bailey & Burch, 2016). Being dependent on another person to tie
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one’s shoes reduces one’s ability to move independently and does not support the autonomy of
that individual. Given the importance of essential daily living skills such as shoe tying, there is a
need for evidence-based strategies to teach them. Video-based interventions are a preferred
medium for teaching essential daily living skills partly because they can require less support than
traditional teaching interventions.
A number of studies have investigated video-based interventions (VBI) and chaining
independently and together for teaching a variety of daily living skills such as serving oneself
snack (Shrestha, Anderson, & Moore, 2012), brushing one’s teeth (Rayner, 2010), as well as for
other functional skills including teaching self-management (O’Reilly, et al., 2005). Research has
found that in some cases video-modeling leads to faster acquisition of tasks than in vivo
modeling and is effective in producing generalization of skills (Charlop-Christy, Le, & Freeman,
2000). In an experiment evaluating the acquisition and generalization of conversational skills to
children with ASD, Charlop and Milstein (1989) found the use of video modeling efficacious
and partly attributed its success to characteristics common to people living with ASD, namely an
excellent rote memory and repetitive responding. The three subjects were also able to maintain
these skills over a 15-month period and generalize across three settings. Increased generalization
contributes to fluency of a skill and, when a learner becomes fluent with a skill, Alberto and
Troutman (2013) state, “the behavior is retained longer, persists during long periods of the task,
is less affected by distractions, and is more likely to be available in new learning situations”
(p.57).
In another experiment evaluating the effectiveness of video-based interventions, video
was compared to text-based interventions in a smoking cessation program where 1,209
respondents received follow-up after one year (Stanczyk, de Vries, Candel, Muris & Bolman,
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2016). Smoking behaviors were evaluated following exposure to interventions in one of three
conditions, the video condition (VC), the text-based condition (TC), or the control condition
(CC). Following 12 months, respondents in the VC had the highest abstinence rate with 66
people or 9% of respondents between all three groups. Stanczyk et al. attributed the success of
the VC due to an emerging preference for video information over text-based information.
Video interventions can be used to reduce behaviors such as smoking or to teach adaptive
health skills. Yerxa (1998), who asserts that acquiring adaptive skills can improve the quality of
life for all individuals, states, “Health is ... (the) possession of a repertoire of skills that enables
people to achieve their vital goals in their own environments” (p.412). When health is defined as
having an inventory of independent living skills, the ability to tie knots into laces is an adaptive
skill which improves overall health.
Encountering challenges when learning an adaptive skill, such as tying knots, is not only
limited to the ASD and/or Intellectual and Developmental Disabilities (I/DD) population.
Typically developing children and some adults often need additional support during the initial
learning stages for tying knots (Brown, Latombe & Montgomery, 2004). These difficulties led
Brown et al. to create a real-time knot-tying simulation for adults. The simulation is marketed to
adults who require a gamut of intellectual ability for their jobs ranging from surgeons to sailors.
This intervention package featuring backwards-chaining and video –prompting, Teach-Tie, is
targeted to children with or without disabilities who could benefit from more intensive teaching
for tying their shoes. The present study provides a systematic replication of the study by Rayner
(2011) who used video prompting and backwards chaining to teach a child with ASD how to tie
shoes through the use of a shoe board. Following the use of these interventions, Rayner found
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one participant who was able to reach mastery and a second participant that approached mastery
of the shoe-tying task.
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CHAPTER 2
REVIEW OF LITERATURE
Chaining
Forward and backward chaining interventions have been used successfully for
populations with special needs (Batra & Batra, 2005; Simek & O’Brien 1988; Slocum & Tiger,
2011; Weber, 1978). Chaining involves breaking down complex processes into discrete
responses or individual behaviors (Pierce & Cheney, 2013). A behavior chain is a sequence of
behaviors that must be demonstrated before producing a reinforcer (Alberto & Troutman, 2013).
‘Chaining’ is used to teach chains because many occupational activities, or everyday activities at
home (e.g., dressing), must be performed in a sequential or chained way (Supawadee, Muccio, &
Osborne 2009). Forward chaining involves the trainer starting with the first step and continuing
progressively until the task is complete (Spooner, Spooner, & Ulicny, 1986). Backwards
chaining involves breaking down the steps of a task and teaching them in reverse order. Totaltask chaining is a variation of forward chaining where the student receives training on each step
in the task-analysis during every session (Cooper, Heron, Heward, 2007).
Chaining has been used to help students with and without disabilities to learn and
maintain skills (Simek & O’Brien 1988; Simek, O’Brien, & Figlerski 1994). Simek and O’Brien
(1988) used a forward chaining technique to teach 10 boys between the ages of eight and twelve
to hit a baseball. By incrementally progressing from slower pitches and closer distances to
normal-speed pitches from farther distances, researchers were able to increase the number of hits
following baseline for each of the participants (Simek & O’Brien 1988). Chaining has also been
used to teach golf to adults (Simek & O’Brien, 1981; Simek et al. 1994). Through a combination
of forward chaining and contingency contracting, Simek et al. (1994) were able to improve the
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performance of 14 college-aged golfers over the course of four weeks. Following the
implementation of this intervention, an overall performance score increase of 74% was observed,
indicating that chaining can be effective in a treatment package for students without disabilities.
In an experiment evaluating the effects of chaining techniques on the dressing skills of children
with moderate mental retardation (Supawadee, Muccio, & Osborne 2009), forward and backward
chaining led to a larger percentage of steps completed with effects that persisted at least three
weeks post-intervention. Slocum and Tiger (2011) assessed the efficiency and child preference
for forward and backward chaining and found that both chaining conditions were sufficient to
garner all target skills and individual children did not learn more efficiently with either
procedure. While there have been no consistent differences of note for task acquisition via
forward or backward chaining between or within participants (Slocum & Tiger, 2011; Batra &
Batra, 2005), backward chaining seems to require fewer physical and verbal prompts overall
(Supawadee et al., 2009), minimizes errors (Dusault, 1986), and can speed up learning (Spooner
& Spooner, 1984). Piscaretta (1982) also found that during a pigeon response key learning
experiment, forward chaining and backwards chaining both led to acquisition of skills but that
pigeons learning through backwards chaining required fewer sessions before meeting criterion.
These procedural advantages have contributed to backwards chaining being identified as
a preferred method over forward chaining across the literature (Weber, 1978; Goetll, 1995).
Promising interventions targeting the acquisition and independent management of self-care skills
have used backward chaining with much success (Slocum & Tiger, 2011; Batra & Batra, 2006).
Backwards chaining (BC) involves breaking down the steps of a task and teaching them in
reverse order. BC, like all chaining, uses the principles of reinforcement to be effective (Pierce &
Cheney, 2013). Through this method, responses that are more and more remote from the terminal
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response are maintained by conditioned reinforcement (Pierce & Cheney, 2013). There are two
variations of backwards chaining: reverse chaining with leaps-ahead (RCLA) and backward
chaining with leaps-ahead (BCLA; Spooner, Spooner, & Ulicny 1986).
Where RCLA differs from BC is that the trainee is hand-guided through each step but the
last, then hand-guided through all but the last two steps, and so on until the terminal response is
achieved. The strength of this approach lies in the practice effect, defined as the betterment that
stems from the practice or repeating of items or actions (Psychology-Dictionary, n.d.). In BCLA,
several steps are combined into functional “clusters” of steps so that more than one step can be
taught at a time (Spooner et al., 1986). This decreases the total training time and allows children
who may have some scattered skills at different steps to progress through the chain more
efficiently (Cooper, Heron, and Heward, 2007). In an experiment comparing BCLA to RCLA to
train how to build a sink and a drain with four severely delayed learners (Spooner et al., 1986),
the rate of learning for the BCLA procedure was superior to the RCLA procedure. Furthermore,
for incorrect responding, the BCLA procedure produced a greater reduction of errors than
RCLA.
In order to participate in a chain of behavior, an individual must first build their repertoire
with the necessary performance and process skills. Supawadee et al. (2009) describe
performance skills as observable elements of action with functional outcomes whereas process
skills allow an individual to temporarily organize an activity as well as adapt to changes in task
and environment. One evidence-based practice used to teach performance skills is video-based
instruction. Video-Based Instruction (VBI) is an emerging instructional strategy for teaching
basic skills. The potential effectiveness of VBI for individuals living with ASD can be most
determined by that individual’s visual processing skills and their ability to imitate (Rayner, 2011;
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Lindsay, Moore, Anderson, & Dillenburger 2013). Through the use of video as a medium, the
task becomes a discriminative stimulus and draws attention to the relevant aspects of the
behavior being modelled (Rayner, 2010). Hume, Loftin, and Lantz stated four reasons as to the
particular appeal of video technology in individuals with ASD: (a) it does not require human
interaction; (b) it utilizes visual learning; (c) it is predictable; and (d) it is easy to control (2009).
Video-based Interventions
Video-based Intervention (VBI) includes video prompting, video modeling, the use of
video feedback, and continuous video modeling. A video prompting procedure shows each step
followed by an opportunity to perform the step separately whereas a video modeling procedure
shows all steps followed by an opportunity to perform all steps (Rayner, 2011). While video
modeling has been shown to teach skills to individuals with ASD and other developmental
disabilities (Shrestha, Anderson, & Moore, 2012; Rayner, 2010; Doughty, Miller, Shurr & Wiles.
2013), video prompting has been shown to be more effective in students who may not have the
necessary repertoire to follow video modeling fluently (Rayner, 2011; Tereshko, MacDonald, &
Ahearn, 2010). These two methods diverge slightly from the video-feedback method of
instruction where higher functioning participants self-evaluate their performance of the task
following opportunities to demonstrate it (Losinki, Wiseman, White & Balluch, 2016). In an
experiment evaluating video-feedback and self-management in schoolyard behavior O’Reilly et
al. (2005) found that the use of video-feedback enhanced students’ social interactions amongst
peers .
Other video-based interventions include continuous video modeling, which involves
looping the video model as many times as necessary for the learner to complete the task
successfully (Mechling, Ayres, & Foster, 2014). In an experiment comparing the effects of
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continuous video modeling, video prompting, and video modeling on task completion by young
adults with moderate intellectual disability, video prompting was found to be more effective than
video modeling and continuous video modeling for all students when completing multi-step
tasks. In addition, application of video prompts to the video-modeling tasks for multi-step tasks
resulted in criterion level performance for all students.
Research by Canella-Malone et al. (2011) supports video prompts over video modeling as
a more effective evidence-based practice. Canella-Malone and colleagues compared the effects
of video prompting and video modeling teaching procedures for seven students with severe
disabilities. Results show that for 85% of participants, or six out of seven students, video
prompts were more effective than video modeling for teaching students adaptive skills such as:
how to do laundry and how to wash dishes. For one out of seven students, in-vivo instruction
was more appropriate. Video modeling was not an effective intervention for any of the
participants. All films were shot from the performer’s perspective using Point-of-View (POV)
VBI.
POV video prompting involves presenting videos to the participant that are filmed from
the perspective of the person actually performing the targeted task (Rayner et al., 2009). POV
videos may only show hands or other parts of the model’s body or videos can be subjective
views of an activity that may not show the model at all (Rayner et al., 2009). This method of
video prompting is thought to be more personalized because of its use of the first person
perspective to target an individual’s behavior (Shrestha, Anderson, & Moore, 2013). Recording
the entire scene in this way is referred to as scene-view video modeling, where the user is also a
spectator (Spencer, Mechling, & Ivey, 2015). In the past, POV VBI has been used in conjunction
with chaining to teach self-help skills to individuals with ASD (Shrestha, Anderson, & Moore,
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2013). Following the use of POV VBI and forward chaining, (Shrestha, Anderson, & Moore,
2013), a 4-year-old boy with ASD learned to serve himself snack and maintained this skill two
weeks post intervention. In an experiment where POV video prompting effects were compared to
effects of other variations of video prompting, (Spencer, Mechling, & Ivey, 2015), skill
acquisition was confirmed in all learners while negligible differences in performance were
observed between methods.
Rayner (2010) used video prompting to increase percentage of task completions for a
child with ASD. Following a construction of task analyses for targeted actions, Rayner employed
third person perspective video to successfully increase the percentage of steps of performance for
packing and unpacking a bag as well as tooth-brushing through a five segment video prompt
series. Before the intervention, packing and unpacking a bag had a baseline of 8% of steps
completed and the participant’s tooth-brushing routine had a baseline of 35% of steps completed.
During the intervention the participant was able to perform 92% of the steps for
packing/unpacking a bag and 55% of the steps for the tooth-brushing task. All three skills were
maintained at around 50 percent (44, 53, and 55% respectively) 29 days post intervention.
Chaining has been used in the literature before with changing criterion design to teach
basic self-care to youth. Shrestha, Anderson, and Moore (2012) used VBI and forward chaining
to teach functional self-help skills to a child with ASD through changing criterion design.
Following three phases of POV modeling and forward chaining instruction, the 4-year-old
participant was able to independently prepare and serve himself cereal, a skill which was
maintained two weeks post intervention. The present study extends this line of research by using
POV video-prompting in conjunction with backwards chaining to increase the percentage of
shoe-lace tying through changing criterion design. As previously mentioned, while there have
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been no consistent differences of note for task acquisition via forward or backward chaining
between or within participants (Slocum & Tiger, 2011; Batra & Batra, 2005), backward chaining
seems to require fewer physical and verbal prompts overall (Supawadee et al., 2009), minimizes
errors (Dusault, 1986), and helps execute a better follow through (Spooner & Spooner, 1984).
Conclusion
In summary, learning to tie shoe-laces can be difficult for children with and without
ASD. ‘Normal’ motor skill development encompasses a great range and difficulty with tying
shoe laces can affect children varying in intellectual ability (Pheniece & Payne, 1990). Pheniece
and Payne found movement experience, (i.e. practice effects), were related to better outcomes for
learning complex motor skills. As such, all children can potentially benefit from the Teach-Tie
program of backwards chaining and video prompting to improve motor competency.
The ability to tie your shoes is an essential life skill for all children and building a
repertoire of essential daily living skills is especially important to the autonomy of individuals
with ASD (Hume et al., 2009). Backwards chaining and POV video prompting are evidencebased strategies for teaching essential life skills like shoe tying (Rayner, 2011; Shrestha,
Anderson, & Moore, 2013; Slocum & Tiger, 2011). Teach – Tie, was designed to evaluate the
effects of using backward chaining and POV video prompting in a changing criterion
experimental design to teach shoe-lace tying. In the current study, it was predicted that a
combination of video-prompting and backward chaining would result in an increase in
participants’ ability to independently tie their shoelaces. It was further predicted that this skill
would maintain over time, at least 14 days post intervention. The purpose of this research study
centered around two main research questions:
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Research Question 1. What are the effects of POV video-prompting and backwards chaining
(Teach-Tie) to increase the proficiency of tying shoe laces in a non-typically functioning and
typically developing child following three intervention phases?
Research Question 2. Are any shoe tying skills acquired through backwards chaining and video
prompting maintained two weeks (14) days post-intervention?
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CHAPTER 3
METHOD
Participants
All sessions were conducted in participants’ homes. One participant, Ezra, was a nonvocal 14-year-old boy diagnosed with ASD and attending school full time at a private special
education high-school in New Jersey while also receiving 14 additional hours of ABA therapy
each week. His mother conveyed concerns with the experimenter that their child was unable to
do most basic tasks and expressed interest in the development of a program that would target at
least one basic skill. The experimenter had previously established rapport with Ezra as his former
ABA therapist and in former sessions he was compliant with most directives and able to
communicate fluently through his assisted communication device. At the beginning of the
intervention, Ezra very rarely displayed aggressive behaviors, was identified as non-proficient in
tying laces by parent report, and scored 22 out of 36 on the Imitation Disorders Evaluation scale
(IDE; Malvy et al., 1999; Appendix A) indicating a substantial imitative behavior repertoire. The
other participant, Aaron, was a typically developing five-year-old boy who is part of a
mainstream public kindergarten classroom, identified as non-proficient in tying laces, and scored
26 out of 36 on the IDE scale. While a second participant with ASD would have been ideal to
have as a participant in this study, the second child was recruited after attempts to recruit a child
with ASD were unsuccessful.
Aaron was recruited as another participant because, while typically developing, he
matched with Ezra with his inability to tie shoes and similar scores on the imitation index.
Furthermore, applying this teaching protocol to a spectrum of learners helps to improve external
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validity. Horner et al. 2005, states: “…features of external validity of a single study are improved
if the study includes multiple participants, settings, materials, and/or behaviors (p.171)”.
Target Behavior
The dependent variable for this study was the percentage of shoelace tying steps
completed independently by the participants on shoe model (see Figure 1.). Mastery of the
criterion was qualified if the participant was able to complete three trials during a session
without the use of any prompts. A correct response was defined as initiating the step within 5 s
and completing the step within 10 s. An incorrect response was defined as follows: If a student
did not initiate a response within 10 s; if a student initiated a correct response but failed to
complete the step within 10 s of beginning the step; if a student completed a step out of order
according to the task analysis.
Materials
An observational checklist incorporating the levels of the task analysis was used
(Appendix C). For each training session, a sheet of paper marked 1 to 5 was used to check off
each trial as it was completed. Shoe tying video clips from YouTube™ were used and modified
for the purposes of this intervention. An iPad or laptop was used to view the video. A sneaker
model (Figure 1) was also used. When the second participant was enrolled, the shoe model was
modified to improve learner acquisition. Velcro tabs were placed on the model’s left shoe lace to
assist with making a loop and a brown band was also placed on the lace as a visual prompt.
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A1

A2

Figure1. Shoe Model. This figure illustrates the shoe model used during intervention with modifications (A1, A2)

Pre-Baseline
Prior to baseline, a task analysis of shoe-lace tying was developed. This was done by the
experimenter performing the steps of lace tying several times. The task analysis was also crossreferenced with the shoe-tying task analysis included in the text of Cooper, Heron, and Heward
(2007) for accuracy. The steps were divided into three cumulative phases. The first phase
consisted of steps 6-8 of the task analysis. The second phase consisted of steps 3-8 of the task
analysis. The third phase comprised all 8 steps of the task analysis (Figure 2.).
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Step

Task

1.

1

Partially shoe laces tight, vertical pull

2.

2

Cross shoe laces and pull one under

3.

3

Tighten laces, horizontal pull

4.

4

Make a loop with the lace on the right side of the shoe, and hold it in the right hand

5.

5

With the left hand, wrap the other lace around the loop

6.

6

Use the index or middle finger of the left hand to push the left lace through the
opening between the laces

7.

7

Grasp both loops, one in each hand

8.

8

Pull both loops snug

Figure 2. Shoe-Tying Task Analysis adapted from Santa Cruz County Office of Education, Behavioral
Characteristics Progression. Palo Alto, California, Vort Corporation, 1973 (Reprinted by: Cooper, Herron &
Heward, 2014

Imitation Assessment
In order to determine the viability of video-based intervention with selected participants,
imitative responses were recorded and assessed through the Imitation Disorders Evaluation Scale
(IDE; Malvy et al., 1999), prior to their enrollment in the intervention program (Appendix A).
The IDE scale was constructed for the assessment of imitation disorders in infants and young
children with ASD. It consists of nine questions rating different components of imitation ability
on a five-point scale ranging from 0 to 4 (0 if the behavioral item is never observed through 4 for
always occurring). Participants were screened during a pre-baseline observational 50-minute
session where opportunities were provided for imitative responses to occur. Participants who
scored at least 21 points, meaning the average of their typical imitative behaviors were rated as
frequently occurring (3), were invited to participate.
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Preference Assessment
Each of the two participants received a preference assessment prior to baseline to identify
reinforcers for shoe tying. The preference assessment was only conducted at this time. For
Aaron, who was typically developing and displayed a variety of preferences, an informal parent
survey was used to determine his reinforcers. The researcher asked the parent what the child
liked and used parent responses to guide the reinforcement provided to Aaron. For Ezra, a
multiple stimulus with replacement preference assessment (Chazin & Ledford, 2016; Appendix
B) was given. This was because Ezra sometimes engaged in challenging behavior when preferred
toys were taken away and his preferences were limited and fleeting. Thus, a preference
assessment was conducted in order to provide a variety of reinforcers to diminish opportunities
for satiation during the intervention. In order to maintain the subject’s attention, reinforcers of
the child’s choosing were made available contingent on participation during intervention Phases
1-3.
Baseline
Baseline sessions were three trials each. Stability criteria were at least three data points
indicating a stable level of responding. During baseline, the participants were seated and then
presented with a child-sized shoe on a table. The author then directed the participants to tie their
shoes with words like, “Let’s tie our shoes,” while providing the participant with ten seconds for
the opportunity to tie the shoelace knot independently. No prompting or verbal instruction
specific to the steps was provided during baseline sessions. If the first step wasn’t completed the
shoe was removed from line of sight for one minute, the child was given a manipulative (i.e.
putty or ball) for 30-60 seconds and then the task was reintroduced until three trials were
completed.
17
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POV Video Prompting
Existing video clips from YouTube were used for intervention, with the demonstration of
the steps in the task analysis shown from the first-person perspective. The experimenter selected
video clips from YouTube based on three criteria: task (shoe-tying), video perspective (point-ofview), and clarity (grainy video-clips excluded). As videos were intended to represent the
participant’s POV, the hands of the model are shown manipulating the shoelaces. The first video
was modified to begin with a voiceover providing an initial prompt to complete the task saying,
“Let’s finish tying our shoes!” and included a visual representation of the last steps of the series
6-8 (Figure 2.). The second video showed steps 3 through 8. The final video incorporated all
steps of the task analysis (1-8). All three videos included verbal praise, “Great job!” at the end.
Videos were edited using Movavi video editor software.
A.

Backwards Chaining

A1.
A2.
During each intervention trial the participant was presented with a shoe board (Figure 1.)
and given the instruction “Let’s tie our shoes.” An average of five trials were conducted each
session from Phase 1 through Phase 3. There were eight trials conducted during Phase 1 in the
beginning of the experiment with Ezra, this was decreased to five trials by Phase 2 in an effort to
increase attention and decrease non-compliant behaviors. During each trial in these intervention
phases, encouraging phrases and verbal praise like “Good Job” were used for attempts and
mastery of the task.
POV video prompting was implemented first with backwards chaining in immediate
succession. Before each new phase shoe-tying was demonstrated through POV videoprompting. The seated participant was then presented with the shoe board and was prompted to
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tie his shoe. If the child could not complete the required step independently within five seconds
of the verbal instruction or engaged in an incorrect response, the experimenter would first replay
the video segment if it was the first attempt in a novel phase. This was followed by a model
prompt that demonstrated the next required step in the phase. If the child could not then complete
the required step within 5 s, the experimenter physically guided the child to engage in the
targeted step and then all remaining un-targeted steps in that phase. If it was not the first attempt
in a new phase and the child engaged in an incorrect response, the video was not shown again.
Instead the experimenter would directly deliver a model prompt demonstrating the next required
step in the phase after a five second delay. This was done to reduce the likelihood of habituation
to the video.
Each time the child completed every step in their current phase correctly, reinforcement
was delivered. The reinforcers used were determined using the results of the Pre-Baseline
preference assessment. The time allotted for tangible reinforcers and manipulatives was 60 s
following a correct chained response. During the intervention, modifications to the shoe board
were made to assist learners with acquisition of required skills. The first modification was the
addition of Velcro pads to the laces to prompt and assist with loop formation (Figure A1). The
second modification was an addition of a tan band on a lace (Figure A2) which served as a visual
prompt for Step 6 of the task analysis (Figure 2). These modifications were modeled after
commercial products which use visual and physical prompts to assist with shoe-lace skill
acquisition (Zubits©, EZLeaps© and One, two, tie my shoe!™)
Stimulus fading procedures for shoe model modifications (A1, A2), began for the second
participant in Phase 3. In order to generalize skills and fade prompts, trials would alternate
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between the modified and unmodified shoe model on a 3:2 ratio. Finally, two weeks after
intervention, maintenance of shoe-tying skills were probed in a trial condition similar to baseline.
Termination Criteria
Intervention sessions were terminated if three consecutive trials occurred with 0% or no
participant response following initial verbal prompts to tie their shoe.
Maintenance
Two weeks following the completion of training, one trial was conducted, following
baseline procedures, to test for maintenance and generalization of skills. Participants were seated
and then presented with a child-sized shoe on a table. The author would then direct participants
to tie their shoes with words like “Let’s tie our shoes,” and provided the participant with 10
seconds for the opportunity to tie the shoelace knot independently. No prompting or verbal
instruction specific to the steps was provided during the maintenance trial.
Experimental Design
A changing criterion design was used to measure the effectiveness of the intervention,
with the criterion for successful completion of a phase varying between sessions. For the first
phase of intervention, the interim level of performance was adjusted to three unprompted trials
with 100% accuracy as well as three consecutive unprompted trials for both participants. For
Phase 2 or Steps 3-8, criterion was met when 75% of all steps were completed appropriately.
For Phase 3 which includes all steps of the task analysis, criterion was met at 90%. Levels of
performance in changing criterion can be adjusted if the student attains the goal too easily
(Alberto & Troutman, 2013), and the changing criterion design is suggested when skills can be
attained in incremental steps (Wehman & Kiernan, 1981). This design is also used to acquire
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novel forms of behavior for persons with severe disabilities (Hall & Fox, 1977; Osborne &
Himaldi, 1990). Osborne and Himaldi (1990) successfully used this design in conjunction with a
behavioral training package to teach bed-making to a man who was chronically institutionalized.
Following intervention, this subject was able to maintain the skill for at least a year and
continued making the bed with minimal staff assistance. Changing criterion is used to
systematically remove forms of assistance and ultimately achieve independent performance for a
targeted task; they are typically used to measure the outcomes of instructional packages that
facilitate performance (Alberto & Troutman, 2013). Experimental control can be demonstrated
with the changing criterion design predicting change in the dependent variable through the
manipulation of the independent variable (Horner et al. 2005). Experimental control can be
demonstrated if performance level continually matches the changing criterion for performance
and reinforcement as this repeated matching represents instances of replication (Alberto &
Troutman, 2013). Once a trend has been established, the treatment serves as a baseline for
increased criterion into subsequent phases (Alberto & Troutman, 2013; Cooper, Heron, &
Heward, 2007).
The changing criterion design has been used to teach shoe lace tying through targeted
backward chaining programs throughout the literature. Sadlier et al., (2008) used a changing
criterion procedure incorporating backward chaining to teach a child with ASD to tie their shoe
laces. A task analysis was completed to identify six separate components of the shoe-tying task.
Following the identification of these components, researchers using contingent social
reinforcement along with backwards chaining were able to teach the child to tie a knot.
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General Procedures
As stated, the study was comprised of three conditions, baseline, intervention, and
maintenance. Ezra experienced a shorter intervention period due to meeting termination criteria
which is further discussed below. Baseline sessions were comprised of three trials each to probe
for ability. In baseline, each participant was presented with opportunities to tie his shoe in the
absence of explicit teaching with a typical sneaker from their wardrobe. The sneaker was only
used during baseline sessions. Intervention sessions were comprised of approximately five trials
each to teach the skill. Steps for shoe-tying were divided into three cumulative intervention
phases (Figure 2.). During the three intervention phases following baseline (Phases 1-3),
participants used a shoe model (Figure 1.) in order to demonstrate matching to criterion. For
Phase 1 or Steps 6-8, criterion was met when these steps were completed three times
consecutively. This means that during the first phase of the intervention series, learners needed to
complete 37.5% of all the steps correctly and consecutively, in order to meet criterion. This was
done as another measure to ensure stability before continuing to the next Phase.
For Phase 2, or Steps 3-8, the criterion was met when 75% of all steps were completed
appropriately. During the second phase of the intervention series, learners needed to complete 3
trials out of 5 at 75% in order to meet criterion. For Phase 3, which included all steps of the task
analysis, criterion was met at 90%. This means that during the last phase of the intervention
series participants needed to complete 3 trials out of 5 at 100% of steps completed and two trials
at a minimum of 75% of steps completed in order to meet criterion. This was to account for
stimulus fading procedures. Stimulus fading procedures for shoe model modifications (A1, A2),
previously described in Backwards Chaining, began for the second participant in Phase 3. In
order to generalize skills and fade prompts, trials would alternate between the modified and
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unmodified shoe model on a 3:2 ratio. Finally, two weeks after intervention, maintenance of
A1.
A2.
shoe-tying skills were probed in a trial condition similar to baseline. Unlike in baseline, during
maintenance encouraging phrases and verbal praise like “Good Job” were used for attempts and
mastery of the task.
Inter-observer Agreement
Observers were trained to recognize responses and nonresponses of participants prior to
observations. A reference guide, (Appendix C), detailing the appropriate actions to observe
during the experiment was also included for the observer to review during sessions. Prior to
every session where an inter-observer was present, the author would review the reference guide
with the observer and highlight the targeted steps for the session. Following this, during the
initial training, the author would briefly demonstrate the targeted steps for the phase on the shoemodel incorrectly and correctly over two trials. As a last step of the initial training, the author
would review the observer’s observations over the two trials and noted if these observations were
correct or incorrect, remediating as necessary.
In order to determine the reliability of observations, a second person used a numbered
trial sheet to independently record completed trials. Trials were recorded during 33% of all
sessions through baseline and intervention. Inter-observer agreement (IOA) was calculated using
this following formula: ‘Percentage of agreement = points of agreement/number of items x 100.’
An agreement was recorded if it was a matching response between the experimenter and the
second person upon evaluation of the numbered trial sheet. Total agreement reliability for
baseline was 100% and total agreement reliability during intervention was 100%.
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Procedural Integrity
Procedural integrity checks were conducted for 32.5% of sessions. A checklist was
constructed to assess procedural integrity and can be referenced in Appendix D for the baseline
conditions and in Appendix E for the intervention condition. The procedural integrity checklists
were used to record the implementation of the video prompting and backwards chaining
procedures. Procedural integrity was calculated by dividing the total number of times items on
the list were performed as intended by the total number of accurate and inaccurate items and
multiplying by 100. IOA for procedural integrity was collected during 25% of all sessions in
order to determine the reliability of observations. Procedural integrity for baseline and
intervention sessions was 100%.
Social Validity
At the end of this study, the author provided caretakers with a questionnaire adapted from
Crone, Hawken, and Horner’s (2010) social validity measure (Appendix F). The questionnaire
was developed to obtain opinions from participants’ caretakers regarding their preference or nonpreference of video modeling with backwards chaining as an intervention for teaching to tie
shoes. Information concerning the effects and feasibility of the intervention were obtained from
the caretakers from this report. The questionnaire was comprised of eight questions. The first
seven questions used a 6-point Likert scale from 1 (Strongly Disagree) to 6 (Strongly Agree).
Some of the questions asked how useful caretakers believed backwards chaining and
video modeling were for teaching their child to tie their shoes and asks whether the intervention
increased their child’s overall attempts to tie their shoes. Some of the questions were related to
how well the program can be implemented independently in the home by the caretaker and
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whether the caretaker would recommend this intervention to parents with children with similar
challenges. Other questions inquired how useful the program was for enhancing shoe tying skills
and to how much the child learned about the targeted skill. The final question asks if the
caretaker thought their child enjoyed the program (Y or N) and is open-ended, asking caretakers
to provide any other feedback (positive or negative) that they have.
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CHAPTER 4
RESULTS
Figure 3 represents the number of steps Ezra completed independently during baseline,
intervention (Phases 1 & 2) and the maintenance probe. Figure 4 shows the number of steps
Aaron completed independently during baseline, intervention (Phases 1 & 2) and the
maintenance probe. The arrows on the graph indicate minor condition changes. The arrow on
Ezra’s graph at the beginning of Phase II denotes when trials per session decreased from 8 to 5
and the arrow on Aaron’s graph at the beginning of baseline denotes when visual prompts and
aids were added to the shoe model as depicted in Table 1.
As shown in Figure 3, following baseline, Ezra’s data were somewhat variable
throughout the intervention and did not establish a consistent trend across all phases. Percentage
of non-overlapping data points (PND) was calculated through: (1) determining the range of data
point values of the first condition, (2) counting the number of data points plotted in the second
condition, (3) counting the number of data points of the second condition that fall within the
range of values of the first condition and (4) dividing the number of data points that fall within
the range of the first condition by the total number of the data points of the condition and
multiplying this number by 100 (Tawney & Gast, 1984, p. 164). PND between baseline and
Phase 1 was 40%. PND between Phase 1 and Phase II was 25%. Ezra’s level of performance
improved rapidly from baseline through Phase I but remained stagnant between Phase I and
Phase II. Ezra’s percentage of correctly completed steps ranged from 0 to criterion in Phase 1
and from 0 to 65 or 10 points below the criterion for that phase. The means of performance
increased through Phase I, from 26% to 35.98% to Phase II but this fell well below the criterion
of 75% for that Phase.
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Ezra met the termination criteria for this project, which were three consecutive trials
occurring with no participant response following verbal prompts, and did not continue on to
Phase III but was able to participate in a maintenance probe two weeks following the termination
of the intervention. Ezra wasn’t resistant to the probe, and responded to prompts. The probe was
conducted in order to gauge whether the intervention effects persisted and if any skills managed
to be retained. Briefly following his enrollment into this study, Ezra’s behavior began to become
more variable across all settings, demands, and people with noncompliant behaviors beginning to
emerge with instances of aggression. This is hypothesized to be a contributing factor as to why
the intervention was ultimately not successful with Ezra. Other contributing factors which may
have influenced Ezra’s lack of acquisition were study limitations which are more explicitly
explored in the discussion section. Ezra’s score during the maintenance probe before a prompt
was required was 37.5% which indicates he retained 50% or 3 out of the 6 steps of the task
analysis taught.
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Figure 3. Percentage of completed shoe-tying steps from baseline through intervention and maintenance for Ezra
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Following his baseline, Aaron’s data (Figure 2) show large and rapid changes in level of
his behavior with intervention, which are replicated immediately after the introduction of each
new condition across all intervention phases. Aaron’s data shows an increasing trend with
rapidity in behavior change upon application of each reinforcement criterion. For Aaron’s data,
the PND between baseline and Phase I was 100%, between Phase I and Phase II it was 77%, and
between Phase II and Phase III it was 46 %. Finally, Aaron’s PND between Phase III and
baseline was 100%.
Aaron’s percentage of correctly completed steps ranged from 12% to criterion in Phase 1,
from 37.5% to criterion in Phase II, and from 50% to criterion in Phase III. Aaron’s performance
did not return to baseline levels at any point during intervention and maintenance periods.
Aaron’s means of performance increased throughout the intervention. From Phase I to Phase II
Aaron’s performance averages improved from about 25% to 54%. Through Phase II to Phase III
Aaron’s means increased from 54% to 78% Following the maintenance probe, Aaron was found
to have maintained 87.5% of the steps taught (7 out of 8) and 87.5% (7 out of 8 steps) of the
shoe-tying task in total.
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Figure 4. Percentage of completed shoe-tying steps from baseline through intervention and maintenance for Aaron
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Social Validity Results
With average scores of 6 to questions regarding the importance of this intervention and
whether this intervention would be recommended to others, the parental satisfaction
questionnaire completed when the intervention ended supports the social validity of this
intervention, with responses to each of the questions ranging from neutral to positive. In response
to the question of how useful caretakers believed backwards chaining and video modeling were
for teaching their child to tie their shoes, one respondent found it very useful (6), while the other
respondent offered a neutral response (3). In response to the question of how well the program
can be implemented independently in the home, both parents responded reasonably well (5). One
parent took a neutral position as to whether the intervention was worth the time and effort (3) in
contrast to the other participant who strongly agreed it was worth the time and effort (6). Both
parents reported an increase in independent attempts to tie shoes independently following the
intervention, which suggests this intervention was instrumental in increasing self-help skills and
both would recommend this intervention to parents with children with similar challenges.
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CHAPTER 5
DISCUSSION
The aim of the current study was to explore the effectiveness of POV video prompting in
conjunction with a backwards chaining procedure. The goal was to teach children who could not
tie their shoes to tie their shoes through a gradually changing criterion design. This study partly
replicates the findings of Rayner (2011) who used backwards chaining and video prompting to
teach students with ASD how to tie their shoes. While the intervention was not successful for
one of the two participants in this study, backwards chaining and visual prompts occasioned at
least some learning to occur in both participants of this study and thereby this research
contributes to the literature that backwards chaining and video prompts are effective teaching
strategies. The research also suggests that the intervention had some effect in increasing Ezra’s
shoe tying to Phase I criterion. While Ezra did not meet the goal of the study to teach 100% of
shoe tying steps, he maintained 35% competency with the skill two weeks post intervention.
Procedural limitations that could have resulted in Ezra’s lack of success were as follows.
First, some sessions were more spaced out due to the holiday season. Having more time between
sessions may have contributed to Ezra’s difficulty with retaining some skills and the departure
from routine may have occasioned some escape behaviors during teaching trials. Another
limitation which could have hindered Ezra’s success was the increased frequency of problem
behavior. Ezra’s frequency of problem behavior increased outside of the study and inside of the
home; the severity of these behaviors resulted in Ezra’s current placement on the waiting list of a
residential treatment facility to address challenging behavior.
These results contrast sharply with Aaron’s. Aaron’s PND between baseline and Phase III
was 100% indicating that the intervention had a large impact on the target behavior which was
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not previously part of his repertoire. Aaron’s data across the graph shows an increasing trend,
demonstrating rapid skill mastery following implementation of the intervention. Beyond these
aspects of visual analysis, at the time of follow up, Aaron demonstrated 87.5% accuracy with this
skill. His performance averages across phases improved on an increasing slope and did not return
to baseline levels at any point during intervention and maintenance periods.
The progress of both of the individuals in this study replicates the initial findings of Hall
and Fox (1977), who showed that the changing criterion design can be used to shape novel
behaviors. Hall and Fox were able to show the efficacy of the design as part of a treatment
package. Using positive reinforcement, punishment, and a changing criterion design, Hall and
Fox (1977) were able to increase a student’s number of math problems completed in a special
education classroom. The initial criterion for Phase I was two problems and this was increased
sequentially following three consecutive days of performing at the criterion level. If the student
did not complete problems in the time provided, more time was added until the problems were
completed. Completing problems in the allotted time was reinforced immediately through recess
and access to a preferred activity.
To insure the success of their intervention, Hall and Fox extended a phase and reduced
the total number of problems required in a later phase then initially proposed. Their
methodology suggests that further modifications could have been made to increase Ezra’s
likelihood of success with this intervention. While Phase II was extended to accommodate for
Ezra’s nonprogress, in Phase II demands could have also been lowered and the steps further
divided into sub-phases in order to contrive a more errorless environment.
Ezra’s failure to meet criterion suggests that imitation abilities alone may not be a
sufficient indicator for the viability of VBI. Lindsay et al. (2013) reviewed the imitation
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literature to evaluate imitation skills and intervention outcomes in VBI. Copying behaviors such
as ‘true’ imitation, mimicry, and emulation were all included and described as imitation. ‘True’
imitation involves similar form and functional movements. Mimicry involves precise imitation
without a function. Emulation involves imitation of an operant behavior and does not require
similar and precise topographical movements. For example, a child could emulate their mother
getting dressed while also having dissimilar bodily movements. Research shows that children
with ASD are more likely to imitate a model if the function of the behavior is clear.
Apple, Billingsley and Schwartz (2005) were able to teach children with ASD to give
compliments using VBI, after adding a salient goal. Initially, participants did not respond to the
intervention which involved viewing a video where adults gave explicit instructions on how to
give compliments with vignettes of similar aged peers complimenting each other. This preceded
play sessions with contrived opportunities for the children to give compliments. When
researchers began to deliver reinforcers on a FR4 schedule (1 prize for every four compliments)
it provided utility for a socially meaningful, but otherwise futile task. For Ezra, while social
reinforcement was provided for attempts to complete the tasks throughout the intervention
phases, tangible reinforcers were only distributed for independent and correct actions. Tying the
laces of a shoe model does not provide an extraneous reward with the end result. Reinforcing
closer approximations to the target behavior with tangible reinforcers when Ezra’s progress
began to stall in Phase II may have made the imitative behavior more functional thereby yielding
progressive responding.
Finally, through Aaron’s success with this intervention, this study adds to the robust
literature that backwards chaining is an effective teaching tool, especially as part of a treatment
package. Jerome, Frantino, and Sturmey (2007) were able to use backwards chaining along with
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errorless learning to teach adults with intellectual disabilities (ID) internet leisure skills. Using
most-to-least prompting to teach 32 steps on a backwards chain, researchers were able to show 5
adults with ID how to initiate and terminate two computer programs. Through the use of
backwards chaining and video prompts, Aaron was able to improve his task accuracy by 88%
from baseline levels of 0%.
Limitations
There were several possible confounding variables within this study. Some variables that
differed but were not accounted for between intervention and baseline which may have affected
participants’ behavior include: in-vivo modeling, physical prompting, praise, reinforcement, and
the use of visual prompts. As any and all of these variables in addition to the intervention could
be responsible for the behavior change, a functional relationship between tying shoes after videoprompting and backwards chaining can not be definitively determined. As this was a partial
systematic replication, some of these were systematic procedures (with the exception of the error
correction procedure) replicated from the source study (Rayner, 2011).
Ultimately, while the intervention in addition to modeling, other prompts, praise and
reinforcement may have had an effect on the target behavior for both participants, it was not
successful for Ezra. These results partly replicated the results of the source article with one
participant meeting proficiency and one participant meeting termination criteria. Rayner (2011)
used backwards chaining and video prompting to teach students with ASD how to tie shoes.
While video prompting alone led to an increased number of steps in the shoelace tying task for
his three participants, the addition of backward chaining enabled only one participant to meet
mastery. Another participant was approaching mastery criterion by the intervention’s end,
completing 11/11 steps in two out of three trials by the end of the intervention period. The last
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participant met termination criteria after becoming frustrated with the intervention and failing to
meet significant gains thereafter.
Rayner (2011) suggests that the learner’s pre-requisite skills and that the nature of the
activity are evaluated when considering VBI to teach self-skills. Other variables to be considered
should be: task difficulty, participant motivation, and use of materials. Ezra’s failure to meet
criterion may be attributable to several extraneous variables. Firstly, the steps were non-preferred
demands and actions. Secondly, these demands were placed in a setting where demands were not
generally given (home) and this may have occasioned escape behaviors. During the course of
the intervention, Ezra began to display aggressive behaviors such as punching, pushing, spitting,
and kicking across settings, therapists, and task demands that were not observed prior in his
behavior history. His mother had suggested this was the result of the onset of puberty and his
medications needing to be adjusted.
This may have also resulted in the satiation of previously effective reinforcers. As Ezra’s
interests were very limited, identified reinforcers were continuously used across settings and
outside of the intervention to motivate his behavior. While other interests were identified through
the initial preference assessment, they may not have been strong enough to reinforce correct
behaviors. Ezra also did not have the materials Aaron was exposed to. This is a limitation of this
study. While both participants used the same shoe model, Aaron was able to benefit from
previous difficulties with Ezra which led to the addition of visual prompts on the laces for his
intervention; this may have been instrumental in Aaron’s ultimate success with the intervention.
The experimenter and Ezra’s mother ultimately collaborated on a non-tying alternative
shoe option. Ezra can now independently put on Crocs or sneakers with jogger laces. As
discussed, due to the increase and severity of his behaviors, Ezra’s parents have placed him on a
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waiting list to enter a residential facility. Ezra continues to receive 10 hours of Intensive Support
Services via a behavior assistant in the interim.
Another limitation of this study is the short time allotted for the fading of visual prompts
with Aaron. Prompt fading did not begin until Phase III so while Aaron met criterion (90%), all
trials were not able to be completed at 100%. Finally, a last limitation of this study is that the
shoe tying was not taught with an actual shoe. While using a shoe-model may have helped with
ease of use and with older learners who may have negative learning histories associated with
shoes, further training may be required to generalize any acquired skills appropriately.
Future Research and Conclusions
Future researcher could introduce prompt fading in earlier phases to promote
independence. Parents reported that while the intervention was helpful, it would be a bit complex
for them to implement on their own. Future research could investigate a more parent friendly
model of the Teach-Tie protocol with less trials and/or phases to reduce the complexity of the
design.
The present case study supports the general finding that video prompting and backwards
chaining paired with praise, reinforcement and other prompts may be an effective socially valid
approach for teaching skills to kids however children with ASD may require additional supports.
Specifically this demonstrates how an individualized video prompting and chaining intervention
can be implemented in the home to teach task completion. These results support Hall and Fox’s
(1977) suggestion that the changing criterion design is suitable for programs involving the
shaping of self-care behavior.
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APPENDIX A
IMITATION SCALE
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APPENDIX B
OBSERVATIONAL CHECKLIST

Phase

Direction

1

Use the index or middle finger of the left hand
to push the left lace through the opening
between the laces

1

Grasp both loops, one in each hand

1

Pull both loops snugly

2

Tighten laces, horizontal pull

2

Make a loop with the lace on the right side of
the shoe, and hold in right hand

2

With the left hand, wrap the other lace around
the loop

3

Partially tighten shoe-laces, vertical pull

3

Cross shoe laces and pull one under
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APPENDIX C
MULTIPLE STIMULUS WITH REPLACEMENT PREFERENCE
ASSESSMENT

48

i

APPENDIX D
PROCEDURAL FIDELITY CHECKLIST (BASELINE)
Procedural Steps
Baseline / /

Opportunities

Yes

No

Instructor presents
child with shoe

Y

N

Instructor delivers
a task prompt at
the beginning of
the session, e.g.
“Tie your shoe” or
something similar

Y

N

Instructor provides
the participant ten
seconds for the
opportunity to tie
the shoelace knot
independently

Y

N

Instructor provides
no prompting or
verbal instruction
specific to the
steps

Y

N
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Correct

%Correct
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APPENDIX E
PROCEDURAL FIDELITY CHECKLIST (INTERVENTION)
Procedural Steps
Treatment / /
Before each new
step the instructor
demonstrates the
procedure through
POV videoprompting.

Opportunities

Yes

No

Y

N

Instructor presents
child with shoe

Y

N

Instructor delivers
a task prompt at
the beginning of
the session, e.g.
“Tie your shoe” or
something similar

Y

N

Instructor provides
the participant ten
seconds for the
opportunity to tie
the shoelace knot
independently

Y

N

Instructor will
provide a model
prompt
demonstrating
required step if
child engages in
incorrect response

Y

N

Instructor will
physically guide
the child to engage
in targeted step
and then all
remaining untargeted steps in
that sequence if
child continues to
engage in
incorrect
responses

Y

N

Correct
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Instructor
reinforces correct
responses with
preferential item

Y

N
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APPENDIX F
TEACH-TIE SOCIAL VALIDITY QUESTIONNAIRE
For each statement, circle one number that best describes how you felt about the
intervention used with your child.
1. Shoe tying is an important skill for my child to learn.
Strongly Disagree Strongly Agree
123456
2. My child’s independent shoe tying has increased as a result of the Teach-Tie Intervention.
Strongly Disagree Strongly Agree
123456
3. It would be relatively easy (e.g. amount of time/effort) to implement Teach-Tie with my child
at home.
Strongly Disagree Strongly Agree
123456
4. I would recommend that other parents use the Teach-Tie process with similar students.
Strongly Disagree Strongly Agree
123456
5. The Teach-Tie process for this student was worth the time and effort.
Strongly Disagree Strongly Agree
123456
6. My child has attempted to tie his / her shoes more frequently as a result of the Teach-Tie
Intervention.
Strongly Disagree Strongly Agree
123456
7. Please list any other comments or concerns.
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