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The Functional Analysis of Problem 
Behaviors: Practice and Research

SungWoo Kahng, Ph.D., BCBA-D

University of Missouri

• History of the development of a “function-based” approach to treating 
problem behaviors

• Functional assessments

• Description of experimental functional analysis

• Efficacy of FA

• Functional analysis criticisms

• Functional analysis modifications

Overview

Take Home Point
Functional analysis is a safe & 

flexible tool, which is integral to the 
treatment development process
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FUNCTIONS OF PROBLEM BEHAVIOR

Question

O. Ivar Lovaas is most famous 
for popularizing ABA as a 
method of treating behaviors of 
children with autism. What 
contributions did he make to 
treating SIB?

Learned Functions of Problem Behavior

1960 201020001970 1980 1990

Lovaas, Freitag, Gold, 
& Kassorla (1965)

Lovaas & Simmons (1969)
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Learned Functions of Problem Behavior

1960 201020001970 1980 1990

Lovaas, Freitag, Gold, 
& Kassorla (1965)

Lovaas & Simmons (1969)

Carr, Newsom, & 
Binkoff (1976)

Carr, Newsom, 
& Binkoff (1980)

Iwata, Dorsey, 
Slifer, Bauman,

& Richman (1982)

Reinforcement Contingencies

• Positive Reinforcement

• Attention

• Access to tangible items

• Negative Reinforcement

• Escape from demands

• Automatic Reinforcement

• Sensory reinforcement
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Common Behavioral Functions

• Escape from demands – problem behaviors results in a break from 
instructional activity

• Attention from caregivers – problem behavior produces verbal reprimands 
or concern

• Access to tangible reinforcers – problem behaviors result in access to 
preferred items, often as a form of redirection

• Automatic (sensory) reinforcement – behavior produces it own sensory 
reinforcement

Question

Idiosyncratic function?

Less Common Behavioral Functions

• Escape from environmental features (e.g., noise, medical procedures, 
etc.) – problem behavior occurs to produce removal from aversive 
environments

• Social avoidance – problem behavior produces escape from social 
interactions

• “Control” function – behavior increases the probability that a request will be 
met
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Less Common Behavioral Functions

• Maintenance of rituals – behavior keeps others from interrupting important 
rituals

• Access to stereotypy materials– behaviors provide materials to be used in 
stereotypic responses (e.g. tearing curtains for string)

• Access to preferred activities - behavior keeps others from blocking 
activities that would otherwise be prevented

Less Common Behavioral Functions

• Automatic negative reinforcement – problem behavior removes private 
aversive stimulation

• Divided attention – attention maintained problem behavior is more likely to 
occur if the caregiver is diverting their attention elsewhere

Multiply-Controlled Behavior

 A single form of behavior may have multiple functions (e.g., hand-to-head 
SIB maintained by both escape and attention)

 Multiple responses can have the same function (e.g., both aggression and 
self-injury may be maintained by attention)
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FUNCTIONAL (BEHAVIORAL) ASSESSMENT 
VS. FUNCTIONAL ANALYSIS

Functional

(Behavioral)

Assessment

Identify

Antecedents &

Consequences

Guides

Treatment

Indirect Assessment

Descriptive Analysis

Functional Analysis



8

Skinner (1953)

INDIRECT ASSESSMENT

Question

What indirect assessment do you use?
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Indirect Assessment

• Informant based

• Assessment instrument

• Asks questions about target behavior and circumstances surrounding behavior

• Provide decision rules for deriving hypothesis about function

• Several instruments

• MAS

• QABF

• FAST

Social Positive 
Reinforcement

Social Negative
Reinforcement

Automatic 
Positive
Reinforcement

Automatic
Negative
Reinforcement

Indirect Assessment

• Advantage

• Simplicity

• Minimal time and training

• Disadvantage

• Least precise

• Questionable reliability and validity

• FAST

• 71.5% mean item-by-item agreement

• Predicted function in 44/69 (63.8%) of cases

• Recommendation - initial tool in hypothesis testing (e.g., screening tool)

• Provides structured format for gathering information

• Serve as basis for follow-up interviews and observation

• Eliminate unnecessary test conditions?
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DESCRIPTIVE ANALYSIS

Descriptive Analysis

• Naturalistic observation

• Direct observation of individual’s behavior

• Identify antecedent events and consequences

• Determine degree of correspondence (or correlation) between behavior and 
environmental events

• Hypotheses about function based on high correlation between behavior and 
environmental event

• Results in conditional probabilities - given that the behavior occurred, what 
was most probable to occur before and after the behavior

Descriptive Analysis

Common Forms:

– ABC

– Structured ABC

– Scatterplot analysis
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Open-Ended ABC

• Includes columns for antecedents, behaviors, and consequences (at 
minimum)

• Each time the behavior occurs, observers write in the relevant antecedent 
and consequence

• Prone to information that is not very useful (e.g., most likely antecedent is 
“Got upset.”)

Structured ABC

• Data collection sheet is pre-coded with suspected relevant antecedents and 
consequences

• Each time the response occurs, observers record the code for the antecedent 
that preceded the response and the consequence that followed the response

• Can include “other” for unlisted events
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Descriptive Analysis

• Data analysis

• Conditional probabilities

• Probability of behavior given antecedent

• Probability of antecedent given behavior

• Probability of behavior followed by consequence

• Probability consequence preceded by behavior

• Advantages

• Ecological validity (naturalistic setting)

• Examine fuller range of antecedents and consequences

• Disadvantages

• Not the most precise (Thompson & Iwata, 2007)

• False positive

• Open formats may provide useless information

• Recommendation – augment other assessments

FUNCTIONAL ANALYSIS
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Functional Analysis

• Manipulation and replication of controlling variables

• Set of conditions designed to identify controlling variables by manipulating antecedent and 
consequent events

• Brief sessions (10-15 min), five conditions

• Alone

• Attention

• Demand

• Tangible

• Play (control)

• Data analysis – compare rates of behavior during test conditions to control condition

Iwata et al. (1982/1994)

• Alone – individual alone; test for automatic reinforcement

• Attention - therapist engaged in another activity; test for 
social positive reinforcement

• Problem behavior  brief attention (e.g., reprimand)

• Appropriate behavior  ignored 

• Demand – therapist presents demand; test for social 
negative reinforcement

• Problem behavior  brief escape from demand

• Appropriate behavior  praise

• Tangible – therapist removes preferred stimulus; test for 
social positive reinforcement

• Problem behavior  access to preferred stimulus

• Appropriate behavior  ignored

• Play (control)
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Data Analysis

Visual Inspection

• compare rates of behavior 
during test conditions to control 
condition
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Functional Analysis

• Advantages

– Experimental rather than correlational in nature; greater assurance of cause and effect

• Limitations

– Failure to identify the full range of the controlling variables

– Potential for false positive

– Requires specialized training?
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UTILITY OF FUNCTIONAL ANALYSIS

Functional Analysis Outcome
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Functional Assessment & SIB Treatment

• Behavioral treatment of SIB

• 1964 – 2000

• Research questions

– Functional assessment

• Type

• Function

– Treatment

• Type

• Efficacy

• Approx. 400 articles

• Approx. 700 data sets

• 63 journals
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Treatment Efficacy

Antecedent Extinction Reinforcement Punishment Response 
Block

Mechanical 
Restraint

Functional 
Assessment No Yes No Yes No Yes No Yes No Yes No Yes
Antecedent 76.9%

(n=20)
98.1%
(n=19)

Extinction 47.0%
(n=2)

85.6%
(n=24)

47.5%
(n=5)

82.3%
(n=31)

Reinforcemen
t

61.6%
(n=92)

83.5%
(n=103)

82.4%
(n=75)

89.5%
(n=17)

57.3%
(n=3)

81.8%
(n=5)

Punishment 84.9%
(n=121)

67.8%
(n=29)

Response
Block

Mechanical 
Restraint

87.5%
(n=14)

94.2%
(n=19)
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Functional Assessment

Question

Why are functional assessments (analyses) beneficial?
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Why are FAs Beneficial?

Antecedents identified

Maintaining reinforcers identified

Eliminate reinforcement

Function-Based Treatment

• Consequence for problem behavior

– Extinction

• Positive versus negative reinforcement

– Punishment

• Positive versus negative reinforcement

– Avoid “mismatched” function

• Reinforcement-based interventions

– DRO

– DRA (FC)

– NCR
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Question

Concerns about functional analyses?

FUNCTIONAL ANALYSIS CRITICISMS
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Criticisms

Not

Naturalistic

Too

Difficult

Not useful 
for other 

beh & pop
Safety

Create 
new 

function

Criticisms
Not useful 
for other 

behaviors & 
populations
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Purpose

Is bizarre speech sensitive

to same contingencies?

Functional

Analysis

Antecedent

Analysis

Modified

FA

Functional Analysis
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Antecedent Analysis

Criticisms Safety
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Purpose

How safe are functional analyses of self-
injurious behavior?

Results

Results
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Criticisms

Not

Naturalistic

Too

Difficult

Not useful 
for other 

beh & pop
Safety

Create 
new 

function

ACTUAL FUNCTIONAL ANALYSIS 
CONCERNS

Real

Challenges

Create new 
function

Analysis/

Interpretation

Procedural

Modification
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Modifications important, how do you 
know when and what to modify?
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FUNCTIONAL ANALYSIS VARIATIONS
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Design Variations

• Brief FA - Northup et al. (1991)

– 2 phases

• Analogue assessment

– 5-10 min

• Contingency reversal

– Consequence for appropriate 
behavior

– Good when time limited

– Limitation – insufficient data?

Design Variations

• Pair-wise analysis – Iwata et 
al. (1994)

– Compare 1 test to 1 control (2:1 
ratio)

– Good when difficulty 
discriminating

– Limitation?

Design Variations

• Screening procedures

– Comprehensive model - Vollmer 
et al. (1995)

– Progression from Brief FA to 
Reversal

– Good “roadmap”

– Limitation – too much time?
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Design Variations

• Screening procedures

– Automatic reinforcement -
Querim et al. (2013)

– 3, 5-min alone session

– Good for (potentially) saving 
time

– Limitation?

Design Variations

• Precursor - Dracobly & Smith 
(2012)

– Multiple phases

• DA to identify precursor

• FA of precursor

• Function-based treatment of 
precursor

– Good for (potentially) preventing 
problem behavior

– Limitation – same response class?

Design Variations

• Latency-based measure –
Thomason-Sassi et al. (2011)

– Latency to 1st response

– Good for time limited and safety 
concern

– Limitation – correspondence?
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Design Variations

• Extended FA – Davis et al. (2014)

– Each day = different condition

– Good for low-rate behavior

Antecedent Event Variations

• EO manipulations - Smith et 
al. (1995)

– Examined multiple potential EOs

• Task novelty

• Session duration

• Rate of task presentations
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Antecedent Event Variations

• Demand assessment – Call et 
al. (2009)

– Identify specific demands likely 
to evoke behavior

– Good for more precise FA

– Limitation – time?

Consequent Events Variation

• Idiosyncratic variables –
Hausman et al. (2009)

– Ritualistic behavior

– Good for less common functions

– Limitations – time?

Consequent Events Variation

• Types of attention -Kodak et 
al. (2007)

– Evaluating different forms of 
attention

– Good for more precise FA

– Limitation – time?
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Interview Informed Synthesized Contingency 
Analysis (IISCA)

• Hanley, Jin, Vaneslow, & 
Hanratty (2014)

• Synthesize test condition 
based on informant report

• “Kitchen sink”

Take Home Point
Functional analysis is a safe & flexible tool, which 
is integral to the treatment development process

Contact info.

SungWoo Kahng, Ph.D., BCBA-D
E-mail: S.Kahng@Rutgers.edu


