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Abstract

This article provides an entry-level introduction to functional
analysis (FA) methodology and its contributions to understanding
the variables that influence human problem behavior and treatment.
Initially developed over 40 years ago, this methodology has grown in
various ways, becoming one of the most valuable clinical tools used
in behavior analysis. This paper briefly reviews the purpose of FA,
various methodology practices including condition and procedural
variations as well as safety and acceptability of procedures. Having
a basic understanding of common assessment methodologies used
in developing function-based interventions is beneficial for those
working with or caring for individuals who engage in problem
behavior.

Keywords: Functional Analysis, Problem Behavior, Function-Based
treatment

Introduction

The desire to understand ‘why’ humans behave the way they do
draws many people to the field of psychology and, more specifically,
behavior analysis. For many, gaining insight into complex topics
like this can offer orderliness to a seemingly chaotic world. This
article will briefly review the history and progression of developing
scientific procedures to determine ‘why’ a human may behave in ways
that put them or others at risk. Furthermore, it will briefly explore
how behavior analysts use that information to design meaningful and
effective interventions.

Prior to the late 1970’s the clinical approach to addressing problem
behaviors often involved providing reinforcement following
adaptive behaviors and using planned ignoring or punishment
for the occurrences of problem behaviors. This was referred to as
contingency management [1]. In 1977, Carr proposed that there was
a logical and systematic relationship between problem behavior and
the consequences that followed (e.g., attention, avoiding demands).
This proposition shifted not only the way problem behaviors were
conceptualized but also assessed and the treatment strategies
provided.

A functional analysis (FA) is a scientific means of assessing the
behavioral function or the ‘why’ of a person’s behavior [2]. FA
methodologies are based on operant conditioning principles pioneered
by B. F. Skinner [3]. A basic principle of operant conditioning is that
behaviors are shaped by their consequences. Behaviors followed
by reinforcing events occur more often in the future, and behaviors
followed by punishing events occur less often in the future [4].
Therefore, if a person is engaging in problem behavior, that behavior
must be followed by a reinforcing event. When problem behaviors
increase in severity such is the case in severe aggression, self-injury,
or property destruction, it is critical to find effective treatments.

The purpose of an FA is to systematically determine what is
reinforcing the problem behavior [5]. For example, does the attention
that a person receives following the problem behavior maintain its
occurrence? Or is the problem behavior occurring because when
the person does the behavior, caregivers stop asking them to do
things they don’t like? FA procedures help researchers and clinicians
answer these types of questions. Researchers and trained clinicians,
such as Board Certified Behavior Analysts (BCBA), design FAs
to experimentally manipulate environmental conditions to evoke
the problem behavior in the target individual to identify which
environmental conditions lead to problem behavior. For example,
if a BCBA hypothesizes that their client engages in self-injury to
access attention and affection from their caregiver, they will design
an FA session where caregivers give low or no attention/affection
unless the individual engages in self-injury. If manipulating when
caregiver attention/affection is delivered results in a change in the
occurrence of the problem behavior, then a functional relationship
has been demonstrated. A functional relationship means that when
you make a change in one variable (e.g., caregiver attention/
affection), it produces a predictable change in another variable (e.g.,
self-injury) [3]. Identification of functional relationships allows for
the development of function-based interventions. Function-based
interventions are those designed to teach adaptive skills that meet
the same function or need the problem behavior is currently resulting
in [1]. For example, if someone is engaging in self-harm so that their
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caregiver gives them attention or affection, a function-based
intervention might be to teach the individual to say “Hey, mom” or to
raise their hand in class to allow for the same functional outcome of
getting caregiver attention or affection.

Since their inception, FA procedures have been found to be highly
effective in understanding the conditions under which individuals are
more or less likely to engage in problem behavior. These procedures
have been extensively researched and primarily employed with
individuals with developmental disabilities who engage in severe
problem behaviors [2, 6, 7]. Individuals who engage in behaviors
such as self-injury, aggression, property destruction, etc., can cause
harm to themselves or others, and these behaviors often impede the
person’s quality of life. Therefore, FA’s have become a standard
clinical tool in behavior analysis for assessing and treating problem
behavior in individuals with developmental disabilities [5, 8].

In the early 1980s, Iwata, Dorsey, Slifer, Bauman, and Richman
[2] designed the first experiment to understand the function of self-
injurious behaviors of individuals with developmental disabilities.
The goal was to find an effective methodology allowing researchers
to match treatment to the function of problem behavior. Function-
based treatments could then be used to reduce the problem behavior,
rather than relying on punishment-based treatments, which were
often used at the time. In this foundational study, Iwata and colleagues
[2] first proposed FA methods that would vastly change the clinical
world of behavior analysis. The procedures developed by Iwata and
colleagues [2] are often referred to as a standardized FA.

Standardized FA procedures focused on experimentally assessing
the impact of manipulating antecedent and consequent variables on
the occurrence of self-injury [2]. Antecedents are environmental
conditions that occur directly before the target behavior, whereas
consequences are environmental conditions that occur directly
following the target behavior [9]. Each FA session is structured to
emulate a possible environmental condition that may evoke problem

behavior — social disapproval, academic demand, and being alone
[2]. Each condition is examined across one or more sessions to
gather the rate of the behaviors occurrence. Rates of occurrence of
the problem behavior in the specific experimental conditions are
compared to one another and to a control condition to determine
which variable is exerting control over the problem behavior [2].
For example, in social disapproval conditions, researchers examine
the effect of providing attention to the individual directly following
an occurrence of self-injury. The specific type of attention may be a
statement such as “Be careful, don’t hurt yourself” thus suggesting
social disapproval of the act of self-injury. Experimental sessions are
structured so the individual is encouraged to play with toys while
the researcher completes other activities. In doing so, the researcher
is trying to establish a motivating operation for attention [10]. If the
individual engages in self-injury, the researcher stops what they were
working on and provides the social disapproval attention statement to
the individual [2]. The play condition was used as a control, meaning
that the individual had access to fun toys/activities, with no academic
demands placed upon them, and attention from caregivers if they
wanted it. Researchers presumed that self-injury would be less likely
in the control condition because the individual could access what
they wanted and were not asked to do things they disliked.

If self-injury occurred more often in one or more of the experimental
conditions compared to the control condition, it was said to be
differentiated, and researchers concluded that variable
exerted functional control over the individual’s behavior [2]. For
example, in Figure 1, you can see hypothetical data from a
differentiated FA. The data shows that self-injury occurs at
higher rates in the social disapproval sessions than in other
conditions. Therefore, the researchers concluded that the attention
the individual received was reinforcing, and the individual was
engaging in self-injury to access attention.

-

~

K Figure 1: Hypothetical data of a differentiated FA j
Note. In this FA, the elevated data in the social disapproval condition suggest that problem behavior is maintained by access to
attention.
J Ment Health Soc Behav
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A differentiated FA can be compared to an undifferentiated FA,
as is presented in Figure 2. An undifferentiated FA is one in which
data are elevated across multiple conditions [11]. In Figure 2, you
can see elevated hypothetical data across all assessment conditions.
Undifferentiated FAs make designing treatment more difficult as it
is unclear what the reinforcer is [12]. Under some situations, this
suggests that the behavior may be automatically reinforcing meaning

that engaging in the behavior produces some desired outcome [11].
Another possible conclusion from an undifferentiated FA is that
multiple variables control the behavior. In cases where multiple
variables control the behavior, the individual uses this behavior to
meet various needs [6, 2]. For example, the individual may engage in
the problem behavior to communicate that they need/want attention

-

K Figure 2: Hypothetical data of an undifferentiated FA j

and that they dislike/do not want to do something.

Note. In this FA, the data show undifferentiated results suggesting that the individual may engage in problem behavior for multiple

reasons or due to automatic reinforcement.

Once the behavioral function(s) of the problem behavior have been
identified, function-based treatments are designed [1]. Function-
based treatments often include the development of one or more
functionally equivalent replacement behaviors (FERB). FERBs are
adaptive skills that meet the same function of the problem behavior
and are taught as an alternative means of getting their needs met
[6, 13]. For example, a therapist may teach the individual how to
raise their hand or to press a button that says, ‘Come here, please,’ to
access attention from others. The outcome of both of these responses
match the functional reinforcer of the problem behavior and therefore
are appropriate replacement behaviors to teach the individual.
FERBs are selected by ensuring that the new skill meets the same
functional outcome, are easy, and efficient. For example, raising a
hand is less physically strenuous than repeatedly hitting oneself to
access attention. By matching the behavioral function of the problem
behavior to the FERB, it is more likely that the treatment will be
successful [13].

Since the original work on FAs, hundreds of articles have been
published documenting variations of the original methodology to
further the scientific understanding of behavioral functions and to
improve procedural designs, efficiency, safety, and acceptability [14].
These variations include things such as shortening the assessment
duration such as in the brief-functional analysis [15], minimizing
the individual’s exposure to evocative situations during assessment
sessions [16-19], focusing on less severe precursor behaviors [20],
exploring the feasibility of implementation by parents [21, 22],
teachers [17] and residential staff [23]. The following sections will
discuss a bit more about the strengths and weaknesses of some of
these variations.

Condition Variations

In their original study, Iwata and colleagues [2] examined three
experimental assessment conditions: social disapproval, academic
demand, and being alone. These assessment conditions can be further
classified into socially mediated positive reinforcement, socially
mediated negative reinforcement, and automatic reinforcement
[9]. Socially mediated means that the reinforcing consequence is
mediated or delivered through the involvement of another person
[9]. For example, the behavior of a child engaging in self-injury to
receive physical comfort and statements of concern from a caregiver
would be said to be occurring as a function of socially mediated
positive reinforcement (physical and verbal attention). In contrast,
the behavior of a child engaging in self-injury so that their teacher
stops asking them to do a task would be said to be occurring as a
function of socially mediated negative reinforcement. Automatically
reinforced behaviors produce reinforcing consequences simply
through performing the behavior itself. Automatically reinforcing
behaviors may produce sensory input such as when an individual
applies pressure to their eyes, they may experience changes in
focus, color and clarity of their view. In other cases, the behavior
may reduce sensory input such as someone putting pressure on their
temple reduces a headache [24].

As research on FAs has grown, additional considerations to
motivating conditions has expanded thus increasing potential
conditions to evaluate. In addition to examining the role of socially
mediated access to attention, researchers started examining socially
mediated access to preferred objects and items [25, 26]. These
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sessions are referred to as fangible conditions. In a tangible condition
session, the individual has access to either low-preferred items to
engage with or no items. When the individual engages in the target
behavior, the researcher provides them with their highly preferred
items for a brief time [12]. If the target behavior occurs more often

in the tangible condition than in the control condition, researchers
conclude that the behavior is occurring to access preferred items.
Table 1 lists the common FA condition names, their relevant
antecedents and consequences, and the function examined in that

assessment condition.

FA Condition | Antecedent Consequence Conditions | Function Tested
Conditions (response to PB)
(setting)
Play Engaging items, access | Ignore Control
to attention from a
preferred adult, no
demands
Attention Toy items, diverted Provide attention — Socially Mediated
adult attention statements of concern, Access
reprimands, disapproval,
etc.
Tangible Absence of preferred | Provided preferred items | Socially Mediated
items Access
Escape Presentation of Removal of the task Socially Mediated
task demands (e.g., demand Escape
academic, daily living,
self-care, etc.)
Alone Alone in a space No response Automatic
Reinforcement
\_ Table 1: Conditions commonly examined during a Functional Analysis (FA) j

Note. In this table, the abbreviation PB stands for ‘problem behavior.’

The inclusion of tangible conditions has been cautioned against
under some circumstances. While some researchers argue that
developing new relational contingencies are unlikely during brief
analyses, creating a reinforcement contingency of problem behavior
that was not previously present is still possible [27, 28]. If exposed
to tangible conditions where highly preferred items are provided
directly following an occurrence of problem behavior, a person whose
problem behavior was not initially maintained by this reinforcer may
learn that engaging in the problem behavior is an effective way to
gain access to these items. Rooker et al. [28] found that exposing
individuals who displayed automatically reinforced behaviors to
tangible conditions increased behavior rates, creating a false positive
result suggesting that the behavior was also maintained by access
to tangibles. Furthermore, these effects may occur outside of the
assessment setting, resulting in the individual continuing to engage in
problem behaviors to access these items. Hanley, Iwata, and McCord
[6] highlight the importance of using indirect assessments such as
interviews and questionnaires as well as direct observations to
guide the selection of conditions to include in a functional analysis.
If preliminary data suggest a functional relationship may exist,
then including these conditions would be appropriate. However,
if no preliminary relationship is suggested, it is recommended to
not including those test conditions [6, 29]. For example, if in the
initial interview, the parents provide no information suggesting that
their child engages in self-injury to gain access to preferred items
such as the TV, iPhone, tablet, etc., then it would be best practice
for the researchers to leave out tangible conditions. A recent
literature review shows that the number of studies including tangible
conditions continues to rise [14]. There are several potential factors
as to why this might be the case, such as the increased reinforcing
value of available tangible items, increased portability of high-value
stimuli, and increased feasibility of delivery [14]. Put another way,
with the many advancements in technology, a greater number of
tangible items, such as iPads, smartphones, and handheld gaming
devices, can be easily transported and offer high-value engagement/

entertainment, which may make this a more regularly occurring
contingency for problem behavior in today’s society as compared to
previous years.

Procedural Variations

Since Iwata and colleagues developed the standardized FA methods
[2], researchers have explored a variety of procedural variations.
These include differences in assessment length, session durations,
experimental formats, and the feasibility of caregivers as primary
assessors. Assessment lengths can be divided into two broad
categories: full and brief. Full assessments are those in which the
individual is exposed to the evocative event three or more times per
session [14, 30]. In contrast, brief assessments involve individuals
being exposed to the evocative event two or fewer times per session
[14, 30]. One reason for exploring the value of shorter assessment
methods is to decrease unnecessary exposure to situations likely to
produce the problem behavior [15, 31].

Researchers have also examined variations in session duration in an
attempt to increase efficiency. For example, standardized FA sessions
are often 10-15 minutes in duration with repeated exposure to the
evocative events and programmed consequences [16]. However,
alternative session lengths, such as those in the brief functional
analysis, have shown to be effective in identifying the maintaining
function of the behavior [15], as have trial-based procedures [16,
17, 19]. Northup and colleagues [15] examined the utility of a series
of brief functional analysis conditions that were 5 to 10 min in
duration during a one-day outpatient evaluation. Results showed that
behavioral function was able to be identified with all participants thus
suggesting that shorter assessment durations can lead to meaningful
outcomes. Trial-based procedures involve exposing the participant
to a session that ends immediately following the first occurrence of
the problem behavior [21, 32-34]. Immediately ending the session
following a single instance of the problem behavior reduces the risk
to the participant and researcher. Thomason-Sassi and colleagues
[31] explored the role of response latency in functional analysis of
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problem behaviors. Authors found shorter latencies to problem
behavior as well as overall higher rates of problem behavior in
conditions associated with maintaining functions. Additionally,
results of the 5-min latency-based FA found consistent results
compared to the 10-min standardized FA in 9 out of 10 cases. Again,
this suggests that options such as trial-based, brief-FA and latency-
based FAs are appropriate alternatives to the longer, standardized FA.

Much of the research on FAs has been conducted including multiple
individual conditions, each targeting a specific antecedent condition
and reinforcing consequence in isolation [14]. However, following
the Beavers et al. [30] review of FA literature, more research has
explored the role of synthesized arrangements [29]. Synthesized
arrangements involve presenting multiple evocative conditions or
suspected reinforcers simultaneously [35]. For example, presenting a
demand to put aside a preferred item and come to the table for dinner
would be considered a synthesized evocative condition. Whereas,
allowing someone to take a break from math and go to a ‘calm down’
corner is an example of a synthesized reinforcement condition.

Many clinicians and researchers have branched away from the
approach of looking at isolated conditions and explore synthesized
conditions that are similar to those reported in typical contexts.
A key example of this is the Practical Functional Assessment
(PFA) method by Hanley and colleagues [36]. The PFA process
relies heavily on the use of an open-ended interview with parents/
caregivers, followed by direct observations of the individual, and
then uses the information gathered to identify which reinforcing
consequences would be assessed together (synthesized) in a single
test condition [36]. Unlike isolated FA methods, the PFA presents
multiple evocative situations in the test sessions and delivers multiple
potential reinforcers following the occurrence of the problem
behavior [37]. Conditions selected for inclusion are based on the
findings from the open-ended interview as well as observations.
For example, if the interviews and direct observations suggest that
problem behavior may be evoked by loss of preferred items and the
placement of demands, a PFA may be designed with the evocative
situations being asked to leave a preferred activity and transition
to a desk to complete academic work. If the individual engages in
the problem behavior, multiple reinforcers will be delivered, such
as removal of the academic demands and being allowed to return
to the preferred activity. Research on the PFA continues to grow;
however, one advantage of these methods compared to traditional
FA methods is that they resemble more real-life situations [29, 35,
38]. For example, when a teacher becomes frustrated and walks
away from having their student complete the math assignment, that
student rarely sits and does nothing. Instead, the teacher will often
say, “Let’s take a break. Why don’t you play with blocks for a while.”
In this example, the student receives multiple environmental changes
following a problem behavior. They no longer need to work on math
and they get time to play with blocks. Rather than spending valuable
time analyzing which of the two environmental changes plays the
primary role, the PFA methods suggest that both changes likely have
a synthesized versus an isolated effect [29].

While the PFA methods have many advantages, the use of
synthesized reinforcers can be considered by some, a limitation. By
relying on the delivery of multiple potential reinforcers, it is not clear
to what degree each of the individual variables contributes to the
problem behavior [30]. Without this knowledge, the FA may result
in a false positive for a function and misguide treatment [37, 39].
For example, presume researchers design a PFA using interview
information suggesting that problem behaviors occur to access
attention and snacks. If functional control is established over the
problem behavior during the PFA, researchers will design a treatment
to address both variables. However, had we explored each variable
individually, we may have found that access to attention only was
reinforcing the problem behavior. In essence, the presence of snacks

‘came along for the ride’ as a hypothesized reinforcer. Meaning the
presence of snacks does not influence the problem behavior.

The divide among practitioners and researchers on the isolated
versus synthesized contingency approach continues and is beyond
the scope of this paper. However, it is important to note that both FA
approaches have the goal of understanding behavioral function and
ultimately designing an effective intervention that will benefit the
client [40]. This shared focus on client success should continue to
guide both research and practice. For those interested in exploring this
topic further, Fahmie and Sullivan [40] is identified as recommended
reading.

Having a highly trained professional conduct these assessments
may be ideal; however, that is not always possible, considering
the current supply and demand. Board Certified Behavior Analysts
(BCBAs5) receive targeted instruction on using FAs as part of their
training and are the go-to specialists for these procedures. There
currently are 81,566 BCBAs in the United States [41], a significant
increase from just ten years ago when there were only 12,625.
However, at the time of this writing, www.indeed.com [42] had over
27,000 job postings for ‘behavior analyst’ positions, indicating high
demand (2026). Due to the high need, behavior analysts have had to
explore alternatives to ensure individuals receive effective and timely
treatment. Examining the effectiveness of training parents [21, 22],
teachers [17], and residential staff [23] to conduct FAs have not only
increased the number of trained individuals but also added a level of
ecological validity that may not present otherwise. Meaning that by
having familiar individuals, such as parents or teachers, who live/
work with the person on a daily basis trained to conduct the FA, the
results are more likely to accurately predict the behavioral patterns
of the person as compared to an FA done in a more analog clinical
setting.

Safety and Acceptability

Individuals experiencing severe problem behaviors such as self-harm
or aggression, may be required to live or work in a more restrictive
setting for safety [43, 44], they may have reduced opportunities to
learn new skills and reduced community participation if it is unsafe
for them or others [45] and therefore may experience a reduced
quality of life [46]. Considering these many negative outcomes,
it is important that we continue to promote safe and acceptable
assessment methodologies. The Ethical Code for Behavior Analysts
[47] supports this goal.

The Ethics Code for Behavior Analysts [48], guides behavior analysts
in ensuring safety, care, and dignity of those they serve. Assessments
such as functional analyses of problem behavior involve an inherent
level of risk and therefore relate to several ethical standards. For
example, Ethical Code 1.05 Practicing within Scope of Competence
outlines that behavior analysts should only practice procedures and
techniques that they have been trained in [47]. If a behavior analyst
has not been trained in FA methodology, it would be inappropriate
for them to implement this assessment without first receiving
training and guidance by someone who is competent. Ethical Code
2.13 Selecting, Designing, and Implementing Assessments is also
relevant [47]. This code states that behavior analysts should prioritize
maximizing benefits and minimizing risks of harm while selecting
and designing assessment strategies [47].

While FAs may present some inherent risks, safety procedures have
been included since their initial development by Iwata and colleagues
[2] and continue to be included [48]. A comprehensive review of the
various modifications and safety procedures for FAs is beyond the
scope of this paper. However, interested readers may explore Frank-
Crawford et al. [48] for further discussion. Some of the efforts to
increase safety and acceptance have resulted in several modifications
which are discussed next.

One step toward reducing risk involves removing unnecessary test
conditions. As mentioned above, researchers recommended that
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assessments only contain tangible conditions if indirect methods
suggest that there may be a functional relationship [6, 11]. If the
indirect assessments conducted prior to the FA do not suggest a
possible tangible function, it may be in the client’s best interest to
not include that condition as part of the assessment. Querim et al.
[49] recommend using a brief extended no-interaction condition to
test for automatically maintained problem behavior. If there are no
occurrences of the problem behavior in the extended no-interaction
sessions, then researchers can eliminate the alone condition from the
larger assessment. However, if problem behavior occurs, researchers
can develop a treatment to address automatically reinforced
behaviors.

When results from a standardized FA are inconclusive or
undifferentiated, additional assessment conditions may need to take
place to guide effective treatment. Hagopian et al. [12] found that
additional modifications following an undifferentiated standardized
FA resulted in differentiation in a majority of cases. However,
authors emphasize that extending the analysis through additional
modifications should be done when risks to the participant can be
safely managed.

A goal at the core of PFA approach and subsequent skill-based
treatments is ‘televisibility’. A ‘televisable' procedure would be
able to be shown, easily understood, and welcomed by a novel
audience [50]. A criticism of FAs, whether traditional or PFA, is
that researchers knowingly and repeatedly create situations designed
to evoke the problem behavior. In a survey conducted by Oliver et
al. [51], the increased risk due to structuring the context to evoke
problem behavior is one that some BCBAs may not be willing to
take. For example, it may sound counterintuitive to want to create a
situation encouraging a person to engage in aggression or self-injury.
While the PFA methodology also presents these evocative situations,
PFA procedures aim to minimize the exposure to these situations
by quickly providing all potential reinforcers to ‘shut off” or stop
the behavior [52]. The assessment concludes once researchers can
reliably ‘shut off” the problem behavior. This procedural structure
allows PFAs to have fewer sessions and more brief test sessions
overall, increasing the safety of all involved [53]. This potential for
increased safety and efficiency may address the concerns preventing
BCBAs from using this technology [18].

In Summary

Understanding the processes underlying the ‘why’ of human
problem behavior is a primary research topic for behavior analysts.
Based on the operant conditioning principles developed by B. F.
Skinner, FAs have become the go-to method in behavior analysis to
understand why problem behaviors occur [5]. Additionally, FAs are
the foundation on which function-based interventions are developed.
Since the inception of these methods, researchers have worked
diligently to maintain safety and acceptability while retaining a solid
scientific foundation.

There are over 40 years of research on the use and effectiveness of
FAs [14]. While creating situations knowing that problem behavior is
likely to occur presents risks, one must ask themselves if it is a greater
risk to do nothing and allow the individual to continue to engage
in the problem behavior. Most often, when researchers or therapists
analyze the risks and benefits of conducting an FA, it makes sense
to briefly create these situations in a controlled, systematic, and
careful way to achieve the information needed to create an effective
treatment plan. Function-based treatment plans allow individuals
to engage in new behaviors to access the same desired outcome
as their problem behavior once served [13]. With these newfound
replacement skills and reduced reliance on problem behavior, these
individuals are less likely to be required to live in restrictive settings
such as group homes [43, 44].

Understanding human behavior is a complex process, and there
are added challenges when the behavior under investigation has
the potential to cause significant risk to one or more individuals.
Functional analysis methodology provides an avenue to empirically
evaluate and understand the conditions likely involved in the
development and continuation of these behaviors. As research in
this area continues, the more effective and efficient procedures will
become, offering an even safer and more thorough answer to the
question of ‘why’.
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