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Privacy and Confidentiality
In accordance will all ethical policies and
regulations related to children’s and families’ right
to privacy and confidentiality, I am requesting that
you do not record the images and voices of the
children displayed in the videos that will be
presented as illustrations of treatment methods.
Thank you for your cooperation.
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ACTIVITIES OF DAILY LIVING (ADLs)
Examples:
• Tooth brushing
• Hand washing
• Dressing
• Face washing
• Shaving
• Hair brushing/combing
• Toileting
• Independent work
• Independent NET activity schedule
• Shoe tying
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Behavior Chain
• A behavior chain is a sequence of discrete responses
that, when performed in a (fairly) sequential order,
produces a terminal reinforcer; each discrete response
produces its own consequence that sets the stage for
the next response. (Catania,2013; Cooper, Heron &
Heward, 2007, Miltenberger, 2016)
• Said more technically, each discrete response produces
a stimulus with a dual function as 1) its own
conditioned reinforcer and 2) a discriminative stimulus
(SD) for the subsequent response. (Albert, 2018, p.3)
• For this reason, behavior chains are sometimes
referred to as stimulus-response (S-R) chains. The
discrete responses—referred to as steps, links, or
component behaviors —are the smallest teachable
5
units within the chain (Albert, 2018, p.3)).
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• Most typically developing individuals will
easily learn to complete chains of functional
skills through everyday experiences, but
individuals commonly served by applied
behavior analysts (e.g., persons with
moderate to severe, intellectual, or
developmental disabilities often need explicit
instruction to learn these skills. (Cooper et al.,
2007; LaRue et al., 2016)
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Behavior Chain
Partial Behavior Chain for Toothbrushing

1

Walk into
Bathroom

2

Scan for
Toothbrush

3

4

5

Pick-up.
Scan for
Pick Up
Toothbrush Toothbpaste Toothpaste

6

Open
Toothpaste

This is an example of a behavior chain but it is NOT a
Stimulus-Response Chain
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• On the previous slide showing the chain, that is only
a description of the responses.
• We must identify the responses but also those that
control the responses within the chain.
• Of course, there are antecedent and consequence
stimuli.
• We have found that identifying both sets of stimuli
(antecedent and consequence) on the data sheet
along with the responses, the chain is easier to
teach.
• Note on the following slide how the product of a
response acts as a reinforcer for that response and
also a discriminative stimulus for the next link in the
chain.
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S-R Chain
Tying Shoes
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S-R Chain
Tying Shoes (Continued)
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Overview of Steps
Lets now look at the clinical steps towards developing S-R
Chains.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Select a skill to teach.
Construct a task analysis or Chain.
Develop a stimulus-response (S-R) chain.
Collect baseline data.
Analyze baseline data to select which chaining procedure
to use (forward, backward, or total task).
Select mastery criterion for teaching step (if using a
forward or backward chain) or for the entire chain (if
using total task).
Teach the skill and record data.
Graph data.
Make data-based decisions.
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Step 1

Step 1: Select a skill to teach based on informal assessment
procedures, discussions with parents, daily observations of
weak areas within the learner’s repertoires, etc.
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Step 2
Step 2: Construct a task analysis.
Constructing a task analysis will determine the sequence of
behaviors that are necessary and sufficient to complete the
given task. This should be individualized according to age, skill
level, and prior experience of learner.
Four methods to identify components of task analysis:
1. Observe the student performing the task.
2. Observe competent individuals perform desired sequences of behaviors.
3. Consult with experts or persons skilled in performing the task (e.g.,
Murdoch curriculum).
4. Perform the behaviors oneself.
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Step 3
Step 3: Develop a stimulus-response (S-R) chain.
Once all steps are in sequence, then the SDs, and consequences
corresponding to those responses must be identified. The learner
behavior must ultimately come under the control of the conditions
under which each response within the chain is performed.
In addition, when constructing an S-R chain, the instructor should:
•Number each step.
• In the data collection boxes for baseline, include a “no response”
(NR), an “incorrect response” (IR), and an “independent” (IND)

•In the data collection boxes for teaching, include a “full prompt” (FP),
“partial prompt” (PP), and an “independent” (IND).
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Example of an S-R Chain and Data Sheet
Baseline
Step
#a

1

SD / Consequence

2

Walks to the
Sink/vanity

SD Sight of the Tootpaste

C: Toothpaste in hand
3

Response

SD: “Brush your teeth”

C: In front of the sink
toothpaste on vanity

Pick up
toothpaste

SD : Holding toothpaste

C: Toothpaste open and cap
in hand

Chain Shoe tying

Date

Open
toothpaste

IND
NR
IR

IND
NR
IR

IND
NR
IR

FP
PP
IND

FP
PP
IND

FP
PP
IND

IND
NR
IR

IND
NR
IR

IND
NR
IR

FP
PP
IND

FP
PP
IND

FP
PP
IND

IND
NR
IR

IND
NR
IR

IND
NR
IR

FP
PP
IND

FP
PP
IND

FP
PP
IND

Key:
IND: Independent Response
NR: No Response
IR: Incorrect Response
FP: Full prompt
PP: Partial prompt
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STEP 4
Methods for Conducting Baseline Assessments
Before beginning the assessment, select a method for assessing the
learner’s mastery level.
Single-Opportunity Method: designed to assess a learner’s performance of each
behavior in the S-R chain in the correct sequence.
•
•
•

Assessment begins when instructor provides SD (e.g., “Go wash your hands”).
Learner has a time limit to perform the steps correctly, independently, and sequentially.
If at any time, the learner exceeds the time limit to perform a step, performs a step
incorrectly, or performs a step out of sequence, the assessment stops and all remaining
steps are scored as incorrect.

Multiple-Opportunity Method: designed to assess a learner’s level of mastery
across all of the behaviors in the S-R chain.
•

•

If a step is performed incorrectly, out of sequence, or the time limit for completing the
step is exceeded, the instructor completes that step for the learner, thereby setting up
the SD for the next step, and then positions the learner for the next step.
Each step that is performed correctly is scored as independent (i.e., IND), even if the
learner made an error on the previous steps.
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Step 4
Step 4: Collect baseline data.
• Conduct baseline probes 3 times using the multiple-opportunity
method.
• It may be helpful to have someone else record the data for each
step in the chain.
• If at any point the learner does not respond, change the stimuli to
be set-up for the next step in the chain and allow the learner the
opportunity to engage in that response.
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1. Nicole’s Independent Work
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Step 5
Step 5: Analyze baseline data to determine which chain to use:
• Forward chaining
• Backward chaining
• Total task presentation
Albert (2018) in her review of the behavior chain literature
reports there is still no clear evidence which method of
developing behavior chains is best fitted to the behavioral
characteristics and learning history of an individual. What
follows is some basic guidelines for choosing among the three
methods until additional empirical evidence emerges.
19
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Forward Chaining

Forward Chaining
Candidates for Forward Chaining:
•
•
•

A learner who completes some, but not majority of the skills in the chain
independently during baseline assessment.
A learner who is typically less advanced or typically takes an extended
period of time to acquire skills
Negative reinforcement, in the form of termination of the chain, is not
necessary to maintain performance

Advantages to Forward Chaining:
•
•

It can be used to link smaller chains into larger ones
It is relatively easy, so teachers are likely to use it in the classroom
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Forward Chaining (cont’d)
Forward Chaining
Description: In forward chaining, the steps are taught in their naturally
occurring order. Reinforcement is delivered when the predetermined
criterion for the first behavior in the sequence is achieved. Thereafter,
reinforcement is delivered for criterion completion of steps 1 and 2. Each
succeeding step requires the cumulative performance of all previous steps in
the correct order.
Example: Step 1 is the first target step. Step 1 is prompted and reinforcement is
delivered. When criteria are met for step 1, step 1 must be completed, step 2 is
prompted, and reinforcement is delivered after completion of step 2. When criteria
are met for step 2, steps 1 and 2 must be completed, step 3 is prompted, and
reinforcement is delivered after completion of step 3. This continues until all steps in
the chain are being completed before reinforcement is delivered.
The learner-completion method is used.
Teach A, prompt through untaught steps, A mastered, Teach B, Prompt Through
untaught steps

AB mastered then Teach C and prompt through untaught Steps
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Andre Tooth Brushing Independent
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Backward Chaining
Backward Chaining
Candidates for Backward Chaining:
•
•
•

A learner who completes virtually none of the skills in the chain independently
A learner who is typically less advanced or typically takes an extended period of
time to acquire skills
A learner for whom termination of task (completion of the chain) serves as
negative reinforcement

Advantages to Backward Chaining:
•

Following each teaching, the learner comes into contact with the terminal
reinforcer for the chain
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Backward Chaining (cont’d)
Backward Chaining
Description: In backward chaining, all the behaviors identified in the S-R chain are
initially prompted by the trainer, except for the final behavior in the chain. When the
learner performs the final behavior in the sequence at the predetermined criterion
level, reinforcement is delivered. Next, reinforcement is delivered when the last and
next-to-last behaviors in the sequence are performed to criterion. Subsequently,
reinforcement is delivered when the last three behaviors are performed to criterion.
This sequence proceeds backward through the chain until all the steps in the S-R chain
have been introduced in reverse order and practiced cumulatively.
Example: In a 10-step chain, the learner will be motored through the first nine steps,
step 10 is prompted, and reinforcement is delivered. When criteria are met for step 10,
the learner is motored through steps 1 through 8, step 9 is prompted, step 10 is
completed independently, and reinforcement is delivered. This continues until the
learner completes all 10 steps independently. The learner-completion method is

used.
Starting with first step, Prompt Through All but the Last Step, Then Teach Z, then

Prompt through all the steps, Z mastered, then teach Y, ZY mastered teach X
24
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BACKWARD CHAIN

25

30

25

Independent Andre

. Andrew Hand Washing
Andy Independent
Naryan Hand washing Naryan Wash
Hands
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Total Task Presentation
Total Task Presentation
Candidates for Total Task Presentation:
•
•
•

A learner who can perform many of the tasks in the chain, but needs to learn
them in sequence
A learner with moderate to severe disabilities
When the task sequence or cycle is not very long or complex
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Total Task Presentation (cont’d)
Total Task Presentation
Description: In total task presentation, the learner receives training on each
step in the task analysis during every session. The instructor provides
assistance with any step the learner is unable to perform independently,
and the chain is trained until the learner is able to perform all the behaviors
in the sequence to the predetermined criterion.
Example: Following an instruction to complete a task (e.g., “Go wash your hands”),
the learner is given 3 seconds to complete step 1. If the learner does not complete
step 1 after 3 seconds or attempts to engage in a behavior other than the behavior
specified in step 1, the instructor provides a prompt. When the learner has
completed step 1 (i.e., either independently or with a prompt), the learner is then
given 3 seconds to complete step 2. If the learner does not complete step 2 after 3
seconds or attempts to engage in a behavior other than the behavior specified in
step 2, the instructor provides a prompt. This continues until the entire chain is
completed.
Teach all the steps, if stimulus control breaks down between contiguous responses
then teach the response wherever in the chain this occurs.
If responses ABCDEFGH mastered, but error at I, Then Teach I.
I is mastered, ABCDEFGHI Mastered then Teach J
28
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TOTAL TASK PRESENTATION
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32

29

29

30
33

30

30

4. Naryan Shaving
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Saud Hand Washing
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Step 6
Step 6: Select a mastery criterion for each step (if using a forward or
backward chain) or for the entire chain (if using total task).
• The mastery criterion should be individualized based on how often
the learner will perform the skills, how strong/weak the skills were
during baseline, and the learner’s prior history of acquisition.
• For forward or backward chains, typically the mastery criterion is
set at 3 – 5 consecutive days with an independent response on the
target step.
• For total task, typically the mastery criterion is set at 5 – 10 days
with 100% of the steps completed independently.
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Step 7
Step 7: Teach the skill and record data.
• On the first teaching trial of the day, record data.
• Determine which stimulus control transfer procedure will be used:
–
–
–
–

Most-to-least prompting
Least-to-most prompting
Graduated guidance
Prompt (time) delay

• Determine reinforcers and the schedule
• If you are using a forward or backward chain, teach the current target
step two to five times depending on the individual learner.
• If you are using total task presentation, determine if additional
teaching trials are needed.
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Methods to Transfer Stimulus Control
Method Effectiveness
Albert (2018) reports that any of the methods below may be effective within the
context of any type of behavior chain method implemented. Idiosyncratic learner
characteristics and histories and the skill being taught should be considered.
Most-to-Least Prompts
• The most intrusive prompt is provided immediately and is then faded to less
intrusive prompts; instructor will fade prompts as the learner needs less intrusive
prompts to successfully execute the behavior independently.
• Used when the instructor analyzes that the learner will need a full physical prompt
to engage in the correct behavior.
• Used when the learner’s inclination is to respond incorrectly.
Least-to-Most Prompts
• The instructor provides the least intrusive prompt first and uses more intrusive
prompts only as necessary to evoke the correct behavior.
• Used when the instructor analyzes that the learner will need only a partial prompt
to engage in the correct behavior.
• Used when instructor wants to provide an opportunity for learner to engage in
correct behavior with the least amount of assistance necessary and believes that
learner may not need a full physical prompt to perform the behavior
37
independently.
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Methods to Transfer Stimulus Control (cont’d)
Graduated Guidance
• The instructor shadows the learner’s movements and provides physical prompts only
when necessary for the learner to complete the behavior. Over time, and based on the
learner’s responding, the instructor increases the distance of his/her hands from the learner
until eventually the shadowing is eliminated and the learner engages in the behavior
independently.
• This type of prompt is typically used with total task presentation.
• When using graduated guidance, the instructor will also need to determine if, when prompts
are necessary, they will be provided using most-to-least or least-to-most prompting methods.
Prompt (time) Delay
• Present SD, wait a certain number of seconds (e.g., 3 seconds), and then, if the correct
response has not yet been emitted, the instructor provides a prompt.
• Used when transferring stimulus control from a response prompt to the natural SD.
• Used with learners who are unlikely to emit an incorrect response, such as when the
learner has started emitting the correct response with less intrusive prompts and now the
instructor want to give him/her the opportunity to emit an independent response.
• When using time delay prompts, the instructor will also need to determine if, when prompts
are necessary, they will be provided using most-to-least or least-to-most prompting methods.
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Delivery of Reinforcement

TYPES OF REINFORCERs
• According to a review of the literature behavior chain literature by Albert (2018),
she found that most studies reported that contrived reinforcers were delivered to
strengthen response.
• These putative reinforcers were not in any way related to the task.
• Types of reinforcers included: Praise, tokens, praise edibles, tangibles,
termination of the task, etc.
• Albert wrote that very few studies actually verified the reinforcing effectiveness of
the consequences delivered.
• Therefore, when the procedure failed it is hard to know of the procedure was the
cause or the failure to deliver reinforcement.
WHEN REINFORCERS WERE DELIVERED
• For all three methods, researchers reported delivering putative reinforcers after
correct target responses or at the end of the chain. (Albert 2018)
• There is no clear evidence which method performs better than another.
ERROR CORRECTION
• Error correction have included methods to prompt the correct response, reset the
SD , instructor complete the step and move on, a more intrusive prompt, etc..
39
• Albert reports none of these methods have been empirically validated.
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Teach Behavior Chains

40

40

Forward Chaining (cont’d)
Forward Chaining
Description: In forward chaining, the steps are taught in their naturally
occurring order. Reinforcement is delivered when the predetermined
criterion for the first behavior in the sequence is achieved. Thereafter,
reinforcement is delivered for criterion completion of steps 1 and 2. Each
succeeding step requires the cumulative performance of all previous steps in
the correct order.
Example: Step 1 is the first target step. Step 1 is prompted and reinforcement is
delivered. When criteria are met for step 1, step 1 must be completed, step 2 is
prompted, and reinforcement is delivered after completion of step 2. When criteria
are met for step 2, steps 1 and 2 must be completed, step 3 is prompted, and
reinforcement is delivered after completion of step 3. This continues until all steps in
the chain are being completed before reinforcement is delivered.
The learner-completion method is used.
Teach A, prompt through untaught steps, A mastered, Teach B, Prompt Through
untaught steps

AB mastered then Teach C and prompt through untaught Steps
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Andre Tooth Brushing Independent
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Backward Chaining (cont’d)
Backward Chaining
Description: In backward chaining, all the behaviors identified in the S-R chain are
initially prompted by the trainer, except for the final behavior in the chain. When the
learner performs the final behavior in the sequence at the predetermined criterion
level, reinforcement is delivered. Next, reinforcement is delivered when the last and
next-to-last behaviors in the sequence are performed to criterion. Subsequently,
reinforcement is delivered when the last three behaviors are performed to criterion.
This sequence proceeds backward through the chain until all the steps in the S-R chain
have been introduced in reverse order and practiced cumulatively.
Example: In a 10-step chain, the learner will be motored through the first nine steps,
step 10 is prompted, and reinforcement is delivered. When criteria are met for step 10,
the learner is motored through steps 1 through 8, step 9 is prompted, step 10 is
completed independently, and reinforcement is delivered. This continues until the
learner completes all 10 steps independently. The learner-completion method is

used.
Starting with first step, Prompt Through All but the Last Step, Then Teach Z, then

Prompt through all the steps, Z mastered, then teach Y, ZY mastered teach X
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BACKWARD CHAIN

44
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30

43

Independent Andre

. Andrew Hand Washing
-9. Backward Chain Jordan
Andy Independent
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Total Task Presentation (cont’d)
Total Task Presentation
Description: In total task presentation, the learner receives training on each
step in the task analysis during every session. The instructor provides
assistance with any step the learner is unable to perform independently,
and the chain is trained until the learner is able to perform all the behaviors
in the sequence to the predetermined criterion.
Example: Following an instruction to complete a task (e.g., “Go wash your hands”),
the learner is given 3 seconds to complete step 1. If the learner does not complete
step 1 after 3 seconds or attempts to engage in a behavior other than the behavior
specified in step 1, the instructor provides a prompt. When the learner has
completed step 1 (i.e., either independently or with a prompt), the learner is then
given 3 seconds to complete step 2. If the learner does not complete step 2 after 3
seconds or attempts to engage in a behavior other than the behavior specified in
step 2, the instructor provides a prompt. This continues until the entire chain is
completed.
Teach all the steps, if stimulus control breaks down between contiguous responses
then teach the response wherever in the chain this occurs.
If responses ABCDEFGH mastered, but errors at I, Then Teach I, to produce
ABCDEFGHI, Then teach J
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TOTAL TASK PRESENTATION
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4. Naryan Shaving
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Saud Hand Washing
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Step 8
Step 8: Graph data.
– Title should include the skill and the measure (e.g., “Daily cumulative number of
steps mastered for tooth brushing” for forward/backward chain or “Percentage of
independent work steps completed independently per session” for total task
presentation).
– Mastery criteria should be clearly specified at the top of the graph.
• Criteria for mastery of each individual step for a backward or forward chain
(e.g., 3 consecutive days independent)
• Criteria for mastery for entire chain for total task presentation (e.g., 10
consecutive days at 100% with instructor out of sight)
– After collecting baseline data, if the decision is made to teach using a forward or
backward chain, then the baseline data should be graphed vertically to indicate within
each baseline probe what number steps were completed independently.
– After collecting baseline data, if the decision is made to teach using total task
presentation, then the baseline data should be graphed as the percentage of steps
completed independently during each baseline probe.
– Phase change after baseline/before teaching.
– The independent variable should clearly define the teaching procedure that is
being used (e.g., forward chain w/ physical prompts only) and the number of
steps in the chain.
– Phase change lines should be drawn whenever a program change is made.
– If you are using total task presentation, the graph should include an aim line.
53

53

54

54

55

55

56

56

55

57

57

Step 9
Step 9: Make data-based decisions
• If you are using forward or backward chaining
– Analyze the data on the S-R chain data sheet
– Use previously mentioned data-based decision making criteria with a
frame size based upon mastery criteria.

• If you are using total task presentation
– Analyze the data on the graph
– Use the same criteria as you would when graphing percentage and
calculating an aim line
• If there are 3 consecutive data points below the aim line, make a program
change.
• If there are 4 consecutive data points showing variability, make a program
change.
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Teaching
Procedure

Prompting
(physical
prompts only)

When to
Reinforce

Data
Collection

Graphing
Baseline
Data

Graphing
During
Teaching

Forward Chain

Learner
completes all
steps before
target step,
instructor
prompts target
step and all
subsequent steps

After completion
of the current
target step

For current
target step only

Vertically;
indicate each
number step
completed
individually for
each probe

Daily cumulative
number of
mastered steps

Backward Chain

Prompt the
learner through
the chain up to
the current
target step,
prompt target
step, allow
learner to
complete all
remaining steps

After completion
of the current
target step if
needed; but
ideally at the end
of the chain

For current
target step only

Vertically;
indicate each
number step
completed
individually for
each probe

Daily cumulative
number of
mastered steps

Total Task
Presentation

Use graduated
guidance
throughout the
entire chain

After completion
of the entire
chain or
throughout the
chain, if needed.

For all steps in
the chain

Percentage of
steps completed
independently
for each probe

Daily percentage
of steps
completed
independently
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Case Study- Jordan
Shoe Tying
- 9. Backward Chain
- 10. Independent at task
- Bobby Chains and Data
- Bobby Shoe Tying
Case Study Naryan
Set Up for Schedule
Following Schedule
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Download Slides
Go to the sites below after Monday November 2
the slides will be available.
CarboneClinic.co.uk and select the Resources
Button and scroll to the bottom of the page to
find the downloadable handout
OR
TheCarboneClinic.ae and select the resources
button and scroll to the bottom of the page to
find the download handout.
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