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Functional analysis: what have we 
learned in 85 years?
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Abstract
Purpose: Even though the term “functional analysis” (FA) is prevalent in the current behavioral literature, the concept and process 
have roots in the early days of basic research in behavior analysis. Furthermore, the methodology developed in the field of FA has 
been one of the most significant advances in research on challenging behaviors over the past four decades. The current article re
views the history of the term “functional analysis” and research related to experimental FA. The aim is to summarize what the field 
of behavior analysis has learned about this powerful methodology.
Views: FA is considered a gold standard of functional assessment. However, several arguments about limitations relating to methodolo
gical issues in FA and its ecological validity have been put forward. Some of these shortcomings include constraints on the time avail
able for assessment, the risk posed by severe problem behavior, and the inability to exert tight control over environmental conditions. 
Conclusions: The literature on the subject clearly shows that refinements have been aimed not only at improving some of the metho
dological characteristics of FA but also at adapting the strategy for realworld application. Practical functional assessment (known 
as interviewinformed synthesized contingency analysis [IISCA]) is a contemporary approach to assessing and treating problem be
havior. Recent research on IISCA offers empirical support for the practical functional assessment and skill‐based treatment model, 
confirming that it can obtain sustainable and socially meaningful reductions in problem behavior. Nevertheless, more research is 
needed to address procedural variations in, and the utility and social validity of, IISCA.

Key words: functional assessment, functional analysis, experimental functional analysis, challenging behavior, interviewinformed 
synthesized contingency analysis (IISCA).
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INTRODUCTION
Functional analysis (FA) methodology has been one of 

the most significant advances in research on challenging 
behaviors over the past four decades and is now regarded 
as the gold standard for practice [1]. FA is an asses sment 
method identifying the contextual factors that influence 
behavior. The primary clinical goal of conducting FA is 
to inform therapeutic decisionmaking so that interven
tions can be developed to alter specific features of the en
vironment that influence an  individual’s behavior  [2]. 
When assessing and treating challenging behavior using 
the  principles of  behavior analysis, research shows that 
using a  functionbased treatment is more effective than 
a treatment not based on function [3].

Even though the term “functional analysis” is preva
lent in the current literature on behavior, the concept and 
the process of functional analysis have roots in the early 

days of basic research that laid the groundwork for the field 
of  applied behavior analysis  [4]. The  term “functional 
analysis” has been present in behavior analytic literature 
since the 1940s, but for the last 40 years it has been used 
mainly in the context of assessing the environmental vari
ables that relate to the occurrence of problem behavior. In 
the  early 1980s, Iwata and colleagues (1982/1994) pub
lished their foundational study evaluating the  variables 
that maintain selfinjurious behavior  [5]. Experimental 
functional analysis has been widely researched since Iwa
ta’s seminal paper  [6], but in practice behavior analysts 
are not routinely using the best assessment methods that 
have been established in the research literature [7]. Seve
ral obstacles to the  widespread utilization of  FA have 
been mentioned in this literature  [8] and efforts have 
been made to overcome those hindrances [9]. Since 2012, 
practical functional assessment or interviewinformed 
synthesized contingency analysis (IISCA), has been dis
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to understand how an  individual’s behavior is learned 
and maintained through interaction with the social and 
physical environment. The  emphasis is on discovering 
the  relations between the behavior, its antecedents, and 
its consequences rather than on merely changing the be
havior, without identifying its root environmental causes. 
The term used to describe the latter approach is “default 
technologies” (p. 630) [14]. It is also crucial to note that 
the historical explanation of “functional analysis” was not 
restricted to any particular methodology or beha vior un
der investigation; it simply related to a study being ana
lytical when exploring the relations between the indepen
dent and the dependent variables. 

A more currently used definition of “functional ana
lysis” was developed by Iwata et al. (1982/1994) in their 
seminal article and denotes a  specific methodology for 
understanding the  function of  problem behavior  [5].  
It is narrower than the  historical definition but has be
come a salient part of the vernacular of applied behavior 
analysis. This gold standard of  preintervention assess
ment will be described in the latter part of this paper. 

Another term that requires a  short explanation is 
“functional assessment.” Hineline and Groeling (2011) [15] 
define it as any empirically and environmentally based 
account of a  specified behavior (p. 40). This encompass
es both nonexperimental and experimental methods. 
Functional assessment, also called functional behavior 
assessment (FBA), includes the  following components: 
a record review and interviews (indirect assessment), di
rect observation (descriptive assessment), and functional 
(experimental) analysis  [14]. The  last element is often 
called the  “gold standard”  [1] of  FBA. Thus, functional 
analysis is considered a  vital part of  functional assess
ment, albeit not the only part. It is most often preceded 
by a preliminary, nonmanipulative assessment. This first 
part of the process of discovering the function of problem 
behavior is not a focus of the current paper and thus will 
not be discussed in detail. 

EARly sTUDIEs ANAlyzINg 
bEhAvIORAl FUNCTION

From the very inception of applied behavior analysis, 
the outcome of research and practice was to show socially 
important and meaningful changes in behavior  [13]. 
Currently, it is widely recognized as best practice to un
derstand a behavior’s function when developing an inter
vention plan (BCBA’s task list). However, the functional 
approach to the treatment of problem behavior was not 
present in early applications of learning theory. As Mace 
(1994) [16] writes, in the “behavior modification” model, 
the use of strong reinforcers and punishers was successful 
because the arranged and potent contingencies overshad
owed the preexisting ones rather than because they ad

seminated by Hanley and others to provide an effective, 
comprehensive, and socially valid approach to identifying 
variables that maintain problem behavior [9]. 

This article will review the history of the term “func
tional analysis” and research related to its experimen
tal functional analysis. The  aim is to summarize what 
the field of behavior analysis has learned about this im
portant concept and its powerful methodology in the last 
85 years. 

TERmINOlOgy
The term “functional” is probably the  most widely 

used adjective to describe the character of  the behavior 
analytic approach [10]. It is central to the applied and ba
sic domains of the discipline in that both branches focus 
on understanding behaviorenvironment relations. Given 
the  significance of  the  term, Schlinger and Normand 
(2013) discuss its origins [4], writing that the actual term 
“functional analysis” was probably first used by Skinner in 
1948 in his William James Lectures (p. 286); but Skinner’s 
earlier publication – “The Behavior of Organisms: An Ex
perimental Analysis” (1938)  [11] – included in its title 
the concept of functional analysis, albeit not used explici
tly. Later, Skinner used the phrase “functional relations” 
in his 1953 book “Science and Human Behavior”  [12] 
to denote the point that different events tend to occur to-
gether in a  certain order (p. 23). Further on in the  text, 
Skinner utilized the term “functional analysis” as a syno
nym for the causeandeffect relationship between envi
ronmental events and behavior. In other words, to under
stand why behavior occurs we need to manipulate those 
variables presumed to be responsible for its occurrence. 
Thus, functional analysis is synonymous with experi
mental analysis. If we subscribe to this understand
ing of  the  concept, we can state that the  idea has been 
present in the behavioral literature for 85 years. We can 
trace its history in the experimental analysis of behavior 
as well as the  applied branch. Namely, Baer, Wolf, and 
Risley (1968), when describing the  “analytic” dimen
sion of applied behavior analysis, write about functional 
relations  [13]. They clearly specify what is meant by 
“analysis”: Analytic behavioral application is the  process 
of applying sometimes tentative principles of  behavior to 
the improvement of specific behaviors, and simultaneously 
evaluating whether or not any changes noted are indeed 
attributable to the  process of  application, and if so, to 
what parts of  that process (p. 91). This historical defini
tion of “functional analysis”, described by Schlinger and 
Normand (2013) [4] as the bedrock of the field of behavior 
analysis (p. 288), is still used today by behavior analysts 
when they refer to an effect that a manipulation of the in
dependent variable has on the dependent variable. This 
is an  important point to remember: applied behavior 
analysis, as opposed to behavior modification, strives 
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dressed the fundamental purpose of the behavior. Those 
early applications were focused on behavior management 
and behavior topography, rather than on understanding 
its function. The  notion of  investigating the  function 
of challenging behavior appeared in empirical studies in 
the 1960s. This was when the shift from “behavior modi
fication” to “behavior analysis” began [16], thus initiating 
the future concept of functional behavioral assessment.

The first study in which the  researchers attempted 
control over self-destruction by systematically manipulat-
ing the  variables of  which it might be a  function (p. 68) 
was published by Lovaas and colleagues in 1965 [17]. In 
a  series of  three experiments, the  authors showed that 
a  9yearold schizophrenic girl’s selfinjurious behavior 
(SIB) was under the very strong control of environmen
tal variables, both discriminative stimuli and reinforcers. 
As for the reinforcerresponse contingency, it was shown 
that SIB increased when a  sympathetic comment was 
administered because of  the  problem behavior and de
creased when the attention was discontinued (i.e., during 
social extinction). The  authors concluded that the  SIB 
of  their participant was a  lawful, learned, and operant 
behavior maintained by social positive reinforcement. In 
another study, Lovaas and Simmons (1969) [18] demon
strated again that the  attentionmaintained challenging 
behavior of two children with developmental disabilities 
ceased when the behavior was not followed by any social 
comments or even interpersonal contact, as the children 
were alone during the intervention phase of the experi
ment. Several other studies conducted in the  late 1960s 
and 1970s provided additional support for the  positive 
reinforcement hypothesis as a  function of  problem be
havior [19, 20]. 

Another group of studies investigated the negative re
inforcement hypothesis, whereby aberrant behavior was 
an operant repertoire, reinforced by escape from or avoid
ance of  an  aversive stimulus or situation  [21]. In their 
landmark 1976 work, Carr and colleagues made the first 
attempt to experimentally test the negative reinforcement 
hypothesis. Their research was different from the  pre
vious studies because it focused the experimental analysis 
on antecedent stimulus variables, not on consequent ones. 
Nevertheless, the  authors showed clearly that the  SIB 
of a young disabled boy was functionally related to de
mands being made on him; high levels of selfdestructive 
behavior were observed in the condition associated with 
the participant having been instructed to do something 
when compared to the  conditions under which no re
sponse was required of  him. Additionally, Carr et al. 
manipulated the occurrence of  stimuli that had histori
cally been linked to the removal of demands, on the the
ory that SIB should decrease when the stimulus associ
ated with the  termination of  instruction first appeared. 
The results supported this line of  thinking – selfinjury 
decreased when the participant was told “Okay, let’s go,” 

a statement associated with the end of the issuing of de
mands. In contrast, SIB continued to be exhibited at high 
rates when the  participant was told “The sky is blue” – 
a neutral comment regarding the discontinuation of de
mands. Carr et al. provided a convincing demonstration 
supporting the hypothesis that problem behavior serves 
a negative reinforcement function.

Finally, some researchers  [22] analyzed the  relation 
between behavior and automatic reinforcement, in which 
the maintaining consequences are nonsocial, but rather 
are produced by the behavior itself. They demonstrated 
that certain participants exhibited higher levels of  ste
reotypic movements in the absence of preferred stimuli, 
such as recreational items, as compared to the presence 
of  those items. Because the stereotypic movements per
sisted in the absence of social consequences, these results 
suggested that the  automatic stimulation produced by 
the movements may have served as automatic reinforce
ment. Rincover (1978)  [23] also supported the  notion 
that stereotypic behavior was functionally related to sen
sory consequences. The data showed that selfstimulation 
markedly decreased when sensory extinction was in place 
(i.e., sensory consequences were removed). Alternative
ly, selfstimulation increased when the behavior resulted 
again in automatic reinforcement (i.e., sensory conse
quences were permitted). 

The abovementioned body of  research was very im
portant because it clearly showed that changes in the en
vironmental variables were associated with changes in 
the behaviors of  interest. However, there was not a com
prehensive approach that would allow for testing more 
than one potential function of  the  problem behavior 
of  one individual. Behavior analysts voiced the  need for 
a  complete and inclusive procedure that could include 
several possible functions for assessing challenging beha
viors. Carr (1977) [24] reviewed data pertinent to several 
behavioral and nonbehavioral hypotheses regarding the 
sources of motivation for SIB. He concluded that several 
motivating variables, either alone or in combination, 
are likely to govern SIB and that these variables may be 
unique to an  individual client. To validate the  supposi
tion concerning the  motivations behind SIB, Carr sug
gested that researchers manipulate the  antecedents and 
consequences of SIB. He proposed a threestep sequence 
to determine the sources of reinforcement (i.e., function) 
of SIB. Carr wrote: The outlined screening procedure is by 
no means definitive, but it does reflect our current, rudi-
mentary state of knowledge. As a guide for assessment, it 
should provide a  useful beginning and a  basis for decid-
ing which treatment procedures might be appropriate  
(p. 812). In a  similar vein, a  few years later Weeks and 
GaylordRoss (1981)  [25] noted that a useful contri-
bution to the  burgeoning field of  behavioral assessment 
would be the development of clear criteria for determining 
whether aberrant behavior is maintained by positive rein-
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forcement, negative reinforcement, or intrinsic reinforce-
ment (self-stimulation) (p. 461). Neither Carr nor Weeks 
and GaylordRoss may have realized that they were on 
the cusp of a historical development in behavior analysis. 
They were making their comments immediately before 
the  publication that changed the  landscape of  under
standing and treatment of problem behavior and that was 
written by the   most prolific author in the discipline in 
the years 19922001 [26]. 

ExpERImENTAl FUNCTIONAl ANAlysIs
In 1982, Iwata, Dorsey, Slifer, Bauman, and Richman [5] 

introduced the methodology that has become the  stan
dard for conducting functional analyses of  problematic 
behavior. Nine developmentally disabled children and 
adolescents participated in this seminal study. They all 
exhibited selfinjurious behavior (e.g., head banging, 
faceslapping, selfbiting). Each participant was exposed 
to four experimental conditions – three conditions were 
tested as a  separate hypothesis about the  function of 
problem behavior and one condition served as the con
trol. Each condition was set up during multiple 15min 
sessions that alternated across several days. The three ex
perimental conditions had the  following characteristics:  
1) one or more distinct antecedent stimuli signaled the con
sequence for the  SIB; 2) a  motivating operation modified 
the efficacy of the putative reinforcement; 3) a putative rein
forcing consequence was provided for SIB.

In the social disapproval condition, the experimenter 
and the participant were in a  room in which they were 
toys available for play. Upon entering the room, the adult 
instructed the child to play with the toys, while they would 
engage in a workrelated activity. Hence, the adult’s atten
tion was diverted from the child. When the SIB occurred, 
the adult would immediately comment on the  inappro
priate behavior and provide brief physical, nonpunitive 
contact with the child. Other appropriate or problem be
haviors that were not SIB were ignored. This condition 
was designed to mimic the condition of the natural en
vironment in which there is deprivation of attention, but 
attention is provided for instances of problem behavior. 
In other words, the  social disapproval condition tested 
a possible function of positive reinforcement in the form 
of access to the attention of others.

In the academic demand condition, the experimenter 
and the participant sat at a table and the adult presented 
learning activities. The  task was chosen for each child 
based on their educational level and was deemed to be 
challenging for the participant. If the child did not ini
tiate a  response within 5 seconds after the  instruction, 
the experimenter used a threeprompt sequence to help 
the child complete the assignment. Compliance with the 
request resulted in social praise. Any instance of SIB re
sulted in the adult terminating the demand and turning 

away from the  child for 30 sec. This condition was de
signed to mimic the natural environmental condition in 
which there are demands present and SIB results in in 
escaping from the existing demands or in avoiding them 
altoghether. In other words, the academic demand condi
tion tested a possible function of negative reinforcement.

In the  alone condition, the  participant was placed 
in an empty room – there were no toys or other sources 
of stimulation. The experimenter was not present. There 
were no social consequences programmed for any be
havior of the participant. This condition was designed to 
mimic a natural environmental condition in which there 
is very little social or physical stimulation. In other words, 
the alone condition tested a possible function of automat
ic reinforcement. 

In the unstructured play condition, which served as 
the control condition, the experimenter and the partici
pant were in a  room. There were toys to play with and 
no academic demands were placed on the  participant. 
The experimenter was near the  child and engaged with 
them (praise and physical contact) every 30 sec, provid
ed SIB was not exhibited. Instances of SIB were ignored. 
This was a  suitable control condition to the  previously 
described experimental conditions in the  following re
spects: the experimenter was present and engaged, thus 
the motivation for obtaining attention was decreased; no 
demands were made, thus motivation for escape was de
creased; the environment was enriched, thus motivation 
for sensory stimulation was decreased; and SIB did not 
result in any social consequences. 

The results showed that the  between and within 
participant variability of SIB was not a random process. 
Rather, for most of the participants, higher levels of self 
injury were consistently associated with a specific stimulus 
condition. In particular, the results of some participants 
strongly suggested that their SIB was maintained by atten
tion, whereas the results of others suggested that their SIB 
was maintained by escape from demands, and the results 
of still others suggested that their SIB was maintained by 
automatic reinforcement. The SIB’s function did not ap
pear to be significantly connected with the frequency or 
severity of the behavior. Moreover, those specific condi
tions for which the SIB of a given participant was high
est were the  same for different topographies of SIB. All 
these findings provided substantial support for the  idea 
that the function and topography of any given behavior 
are separate, and more importantly, that clinicians cannot 
infer a  cause of  behavior from merely observing its to
pography or severity. The authors concluded their article 
with a statement: The present study offers a methodology 
for examining the  multiple effects of  the  environment on 
the  occurrence of  self-injury. Whether or not it will con-
tribute to a more thorough understanding of  the  etiology 
of self-injury remains to be seen (p. 207). As described in 
the following sections, the contributions of this original 
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study were tremendous, both for the further development 
of  functional analysis methodology and for designing 
functionbased interventions. In the  words of  Hineline 
and Groeling (2011)  [15], the  introduction of  this sim
ple yet elegant format for experimentally investigating 
the function of any behavior created “a watershed change” 
(p. 39) for applied behavior analysis.

20 yEARs AFTER IwATA et al. 
(1982/1994)

In the  two decades following Iwata’s seminal study, 
hundreds more were conducted that replicated and ex
tended the methodology of standard functional analysis. 
The research that followed addressed problem behaviors 
across a variety of populations, settings, behavior topo
graphies, and idiosyncratic environmental variables. 
A detailed description of  those post1982 studies is be
yond the scope of this paper, but a review by Hanley et al. 
(2003) [8] will be discussed. 

The purpose of Hanley’s review was to provide a quan-
titative and qualitative analysis of  research on the  func-
tional analysis of problem behavior and to identify unan-
swered questions that may be addressed in future research  
(p. 148). The authors selected, based on the methodology 
of  this review, 277 FA studies that were published be
fore 2000. These studies were published in 34 journals, 
with about 65% of the research published in the “Journal 
of Applied Behavior Analysis”. A majority of studies were 
done with children (70%) with developmental disabili
ties (over 90% of the participants). Slightly less than 40% 
of studies focused on adults. The most common settings 
in which the  studies were conducted were not natural 
environments (e.g., hospitals, schools, and institutions), 
with only 17% of the research being done at the respon
dents’ homes and vocational placements. The three most 
often investigated problem behaviors were: SIB, aggres
sion, and disruption. A  small percentage of  studies fo
cused on challenging behaviors exhibited by typicallyde
veloping children (e.g., fingersucking, inappropriate 
classroom behavior). At that time, there were no studies 
that researched the  function of  problematic behaviors 
of adults without disabilities (e.g., smoking, overeating). 
As for the type of functional analysis, 87% of studies used 
the ABC model proposed by Iwata et al. (1982/1994) [5]. 
A  much smaller number of  studies (about 10%) used 
supplemental information, such as indirect or descriptive 
assessment to learn about the participants’ problem be
haviors. Nearly 90% of the studies included experimen
tal conditions that tested for the negative reinforcement 
hypothesis, about 85% included conditions that tested 
the  positive reinforcement hypothesis, whereby prob
lem behavior was either maintained by attention or by 
access to a tangible object, and nearly 60% of the studies 

included conditions testing the automatic reinforcement 
hypothesis. In more than 50% of the studies, the length 
of  the session was 10 min and most studies (over 80%) 
used a  multielement design. Some studies included 
methodological variations related to either antecedent or 
consequent events. An example of a modification of an
tecedent variables was a presession activity. This was in
vestigated by arranging a fixed cycle of condition presen
tation (alone, attention, play, demand) that maximized 
the  establishment of  operations during the  assessment. 
Another antecedent variation, specifically in the  social 
disapproval condition, was divided attention. In the de
mand condition, the antecedent modifications included, 
for example, giving a participant of choice of a task to be 
done or changing it, (thereby inducing novelty), duration 
of the instructional session, and rate of task presentation. 
In the  alone conditions, the  antecedent variations were 
rare, but in one study the  authors manipulated distant 
events (i.e., setting events) that influenced the rate of SIB 
during the experimental sessions. 

Variations in consequent events related to the quality, 
type, duration, and schedule of changes in the environ
ment following problem behavior were investigated. For 
example, the source of attention was shown to make a dif
ference. In Broussard and Northrup’s study (1997) [27], 
the results of the functional analysis showed that disrup
tive classroom behavior was more sensitive to peer atten
tion than to adult attention. Similarly, qualitative differ
ences in the  reinforcing effectiveness of  attention (i.e., 
tone of voice, volume) and type of attention were shown 
to be important. In Piazza et al.’s study (1999) [28] the au
thors provided evidence that not all forms of  attention 
were functionally equivalent. In this investigation, verbal 
reprimand was a higherquality reinforcer than praise for 
both participants. Fisher and colleagues (1996) [29], on 
the other hand, showed that the duration of the reinforc
er differentially affected the rates of problem behavior in 
the various functional analysis conditions, independently 
of behavioral function. Namely, when all the experimen
tal conditions were equal concerning how long the  re
inforcing consequences were administered for, the rates 
of  problem behavior were rather similar across condi
tions. In contrast, when the analysis was conducted ac
cording to the standard protocol, problem behavior was 
most common in the  condition in which the  duration 
of reinforcement was the longest. The last source of vari
ation in how the functional analyses had been arranged 
related to the  schedules of  reinforcers. In most stud
ies, a  continuous schedule of  reinforcement was used, 
but in some the  researchers programmed intermittent  
reinforcement. For example, Mace and Lalli (1991) [30] 
first conducted a descriptive assessment to inform them 
how to arrange conditions during functional analysis 
so that they resemble most closely the natural schedule 
of  reinforcement for the  client. Hanley et al. (2003)  [8] 
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commented on some difficulties posed by using intermit
tent schedules in functional analyses (e.g., establishing 
the parameters of the schedule to be used), but also un
derscored the possibility of enhanced ecological validity 
when utilizing intermittent reinforcement. 

As for the  outcomes of  functional analysis, the  au
thors analyzed 536 graphs and concluded that a great ma
jority (over 95%) represented differentiated ones. About 
35% of  the  results pointed to social negative reinforce
ment as a maintaining contingency and almost the same 
fraction to social positive reinforcement. Out of the 35% 
of  positive reinforcement outcomes, 25% of  the  graphs 
showed attention as the  function of  problem behavior, 
whereas 10% pointed to access to a  tangible object as 
the  function of problem behavior. Automatic reinforce
ment as the maintaining contingency was shown in 16% 
of  the  graphs. About 14% of  cases were maintained by 
multiple contingencies (multiply controlled behavior 
occurs when the  results of  a  functional analysis show 
consistently higher levels of response in two or more test 
conditions relative to the control condition [31]) and only 
4% were considered undifferentiated (an undifferentiated 
pattern of behavior occurs when the results of functional 
analysis show relatively high levels of problem behavior 
across all conditions without any particular test condition 
having relatively lower levels of problem behavior [32]). 

In the discussion section, Hanley and colleagues [8] 
elaborated on the issue of experimental integrity and eco
logical validity based on the reviewed studies. The con
clusion included several suggestions for future research 
and practice. Namely, the authors listed best practices for 
conducting functional assessment: 1) focusing on a sin
gle topography within a response class, 2) programming 
consequences for the instances of the behavior of interest,  
3) incorporating motivational variables prior to and 
during the  assessment, 4) facilitating discrimination 
of the test conditions, 5) conducting short experimental 
sessions, 6) including tests for the  automatic function, 
7) considering the duration of relative reinforcement in 
the  analysis of  the  results, 8) testing for positive rein
forcement in the form of access to a tangible object only if 
preliminary information suggests that such relationships 
may exist, 9) starting with relatively simple test condi
tions, and 10) using additional sources of  information 
before planning the FA experiment. 

In 2008, Iwata and Dozier [33] published a theoreti cal 
paper on the clinical relevance of FA methodology.  The au
thors pointed to a limited application of the vast research 
on FA to realworld practice. Survey data showed that 
behavior analysts and psychologists relied more on non 
experimental methods of functional assessment [34, 35]. 
The possible reasons for this may include practical con
straints in the implementation of FA methodology, name
ly limitations of the time available for assessment, the risk 
posed by severe problem behavior, and the  inability 

to exert tight control over environmental conditions. 
The same authors [33] also listed some solutions to those 
common problems. For example, in a case of limited as
sessment time, brief FA (shorter and fewer sessions than 
in standard FA) may be used, or a  singlefunction test 
may be implemented, especially when there is informa
tion that a behavior serves a specific function. In a case 
of highrisk behaviors, precursor FA (analysis is not done 
on the dangerous behavior but on responses that reliably 
precede its occurrence) was shown to be a viable option. 
Additionally, latency FA (latency to the  first response 
is measured and the session is terminated after the first 
response) may be indicated. Finally, in a case of  limited 
environmental control, trialbased FA (assessment is em
bedded into naturally occurring activities at home or at 
school) is recommended. One more issue that was dis
cussed by the authors is the need for FA to be implement
ed by trained personnel. Based on previous research, 
staff training can be effectively accomplished  [36] with 
only a few hours of instruction; undergraduate students, 
teachers, and workshop participants were able to conduct 
FA sessions consistently.

30 yEARs AFTER IwATA et al. 
(1982/1994) 

In 2012, Hanley published a paper entitled “Function
al Assessment of  Problem Behavior: Dispelling Myths, 
Overcoming Implementation Obstacles, and Developing 
New Lore” [9], in which he discussed the difference be
tween how FA is described in the literature on the subject 
and the ways in which the procedure can implemented in 
everyday practice. The author admitted that some of his 
assertions originated from his research experience con
ducting functional assessments, but also from his con
ceptual interpretation of  the  existing analysis. Hanley 
wrote that one of  the  myths associated with functional 
assessment has to do with an assumed necessity of a least 
restrictive hierarchical approach to it. Namely, there is 
a recommendation that clinicians should start the func
tional assessment process with indirect assessment, 
during which they can use several available closedended 
instruments, then proceed with descriptive assess
ments, and finally, if needed, utilize functional analysis. 
Some of  the  reasons why Hanley does not recommend 
this approach to FA are the  low reliability and validity 
of closedended instruments, the inadequacy of descrip
tive measures for identifying behavioral function, and 
the  reliance on standard FA. As an  alternative, he pro
posed [9] a different practice for evaluating problem be
havior’s sensitivity to environmental contingencies, which 
he called practical functional assessment or interview 
informed synthesized contingency analysis. 
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The first part of  the process is a  thorough interview 
and direct observation of the client’s behavior in a natu
ral environment so that ecologically valid and controlling 
variables specific to the  individual are discovered. Han
ley proposed a  set of  questions to ask individuals who 
know the client well to gain information that will inform 
the design of the functional analysis. The second part of 
the process is an individually planned functional analy
sis that consists of two conditions only: test and control. 
The test condition is proposed based on the information 
from the interview and direct observation and is intimate
ly matched to the test condition, in the respect that only 
the contingency between problem behavior and the puta
tive reinforcer is removed. This test–control analy sis was 
presented as an alternative to the standardized, compre
hensive functional analysis, which typically involves mul
tiple test conditions that evaluate generic contingencies 
and a single control condition that varies from the test con
ditions in multiple ways. According to Hanley, both steps 
of the process are essential to the functional assessment 
process. However, he also stated that the whole process 
involves highly specific skills that should not be expected 
to be in the repertoire of teachers, social workers, speech 
and language pathologists, or even psychologists with
out the  BCBA credential. Thus, Hanley recommended 
that what a behavior analyst should “export” to the other 
professionals who deal with a  client with problematic 
behaviors is some fundamental assumptions on which 
functional assessment is based. Namely, that problem be
havior is learned like any other behavior and if it conti
nues to be exhibited, it must be reinforced. The procedure 
of  functional assessment, on the  other hand, should be 
conducted only by behavior analysts. 

The year 2012 marked the  thirtieth anniversary of 
the publication of Iwata et al. (1982/1994) [5]. A special is
sue of the “Journal of Applied Behavior Analysis” (JABA) 
devoted to functional analysis commemorated this occa
sion and was published in 2013. In this issue, Beavers et al. 
(2013)  [37] published an  update of  Hanley’s (2003)  [8] 
review. They included studies on functional analysis that 
were published between 2001 and 2012. 158 studies met 
the  inclusion criteria. Those studies were published in 
26 different journals, but – similarly to Hanley’s results 
– most of the research was disseminated in JABA. When 
the  rate of  publication is considered across the  span 
of both reviews (i.e., 19612012), the number of studies 
rose rapidly between 1986 and 2000; since then, the rate 
of  publication has stabilized at about 15 per year. Most 
studies were done with children, and in general with 
individuals with developmental disabilities. However, 
the percentage of research using people without intellec
tual disabilities rose from 9% to 21.5% when compared 
to the findings of Hanley et al. (2003). Hanley and col
leagues found that most of  the studies they included in 
their review were conducted in healthcare settings and 

educational institutions, and the findings of Beaver et al. 
corroborate this. However, there was a  significant drop 
in hospitalbased research (from 25.3% to 6.3%), while 
homebased and outpatient clinicbased research both in
creased significantly (7.6% to 15.8% and 7.6% to 21.5%, 
respectively). The topographies studied were very similar 
to those reported by Hanley (i.e., SIB, aggression, disrup
tion); however, the  number of  studies on SIB decreased 
noticeably relative to the  data reported by Hanley et al. 
(from 64.6% to 37.3%). As for the outcome data, differen
tiated FAs decreased slightly when compared to the results 
of Hanley (2003), but they showed some maintenance pat
terns – mostly negative or positive social reinforcement 
and with automatic reinforcementmaintained problem 
behavior in 17% of cases. The percentage of cases in which 
problem behavior was maintained by multiple contin
gencies increased from 14.6% to 24.3%, which may have 
been due to aggregating multiple response topographies 
in a single FA.    

In the discussion, Beavers et al. (2013) [37] referred 
to the recommendations proposed by Hanley in 2003 [8]. 
The authors noted that the suggestion of limiting the use 
of  the  tangible condition was even more relevant, as 
the  second review revealed the  unnecessary inclusion 
of a  tangible condition (i.e., one not based on informa
tion from the preassessment interview) produced a false 
positive outcome. Another of Hanley’s recommendations 
dealt with the more frequent use of brief FA, especially in 
cases of severe problem behavior. However, Beavers et al. 
(2013) showed that brief FA continued to be used in 
a  small percentage of  studies. The  second review also 
discussed the  issue of  supplementary assessment prior 
to FA. Specifically, the authors emphasized that although 
results of descriptive analyses had been found to be poor 
predictors of  FA outcomes, they may be helpful in ex
cluding an  unlikely function. This, in turn, will impact 
the efficiency of FA as some conditions may be omitted.  
Beavers et al. (2013) concluded that in the 30 years since 
the publication of Iwata et al. (1982/1994) [5], FA metho
dology had become an essential part of behavioral assess
ment, both in applied behavior analysis and in related 
fields. Improving the efficiency of FA procedures and ex
tending this type of assessment to other populations (e.g., 
gerontology) are still important goals. 

When readers look comprehensively at the  Hanley 
(2012) [9] article, the recommendations of Hanley et al. 
(2003)  [8] and Beavers et al. (2013)  [37], and Hanley’s 
(2014) [38] empirical data, Coffee et al.’s (2020) [39] re
view comes as an expected scientific “next step”. Namely, 
the  authors appraised an  emerging literature base on 
an extension of  the original FA format – the  interview 
informed synthesized contingency analysis (IISCA). 
The IISCA starts with an openended interview, followed 
by synthesized antecedents and consequences that mimic 
the  contingencies in the  natural environment in which 
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the problem behavior usually occurs. During the IISCA 
process, brief (35 min) matched test and control ses
sions are alternated. These conditions assess the sensiti
vity of multiple forms of problem behavior to one unique 
reinforcement contingency, composed of  synthesized 
establishing operations and reinforcers reported by care
givers to occur in an ecologically relevant setting. The ra
tionale behind the IISCA is to address some of the lim
itations to the standard FA (e.g., length of the procedure, 
resources required, risk factors, and lack of individualiza
tion of  the contingencies). Coffee et al. (2020) included 
in their review 17 studies on IISCA published between 
2012 and 2018. Six of the 17 studies were conducted by 
scholars not associated with Hanley’s research laboratory. 
The papers were found in five journals and included a to
tal of 102 IISCA applications with 89 participants. Most 
participants were under the age of 21 and had a diagnosis 
of autism spectrum disorder, although many other diag
noses were also present. The settings in which IISCA was 
conducted included outpatient clinics, homes, schools, 
and day habilitation programs. The  median length 
of  the  whole assessment (interview and FA) was about  
75 minutes and the authors concluded that IISCA could be 
completed within one 90min outpatient visit. The IISCA 
produced effective treatment gains (i.e., 90% reductions 
in problem behavior) across all studies. Furthermore, in 
half of the studies, 100% reductions were shown. Problem 
behavior, then, was eliminated, or nearly eliminated, and 
improved social skills were reported when treatments 
were informed by the  IISCA. Functional communica
tion training (FCT) was the  intervention in almost all 
the studies. Social validity was assessed for 40% of partic
ipants and the rating of the parents’ satisfaction was high. 
Only 20% of the IISCA studies assessed maintenance and  
47% evaluated generalization. Treatment integrity was 
tested in 20% of  the IICSA studies that included an  in
tervention component. The  treatment was typically im
plemented as prescribed. The  authors concluded that 
the  available data support the  previous descriptions 
of  the  IICSA as an  efficacious, effective, and efficient 
procedure that results in “meaningful” outcomes. Many 
studies indeed generated large and socially valid chang
es in problematic behavior. However, treatment integrity, 
generalization, and maintenance need to be further ex
plored to improve the overall effectiveness of the IICSA. 

ThE CURRENT sTATE OF AFFAIRs 
The most recent review of  the  functional analy

sis literature was published by Melanson and Fahmie 
(2023) [40]. The authors examined the  innovative work 
within the subject area that was published between 2012 
and 2022. Three hundred and twenty six studies from 
a collection of 48 journals were included in the  review. 
JABA, once again, was the journal in which most FA re

search was disseminated, but functional analysis studies 
were published in a  broader range of  journals than in 
the previous 30 years. Participant age and disability were 
similar to the  other two reviews – that is, most studies 
included child participants with developmental disabili
ties. Most of them were conducted in outpatient clinics, 
which was a significant change when compared with data 
reported by Beavers et al. (2013) [37] and Hanley et al. 
(2003) [8]. The second most common setting was school 
and the  third was home. Functional analyses were con
ducted in inpatient hospital units, according to the most 
uptodate review, had decreased substantially. The  re
sponse topographies that were most common were: ag
gression, SIB, and disruption. Most studies incorporated 
an  antecedentbehaviorconsequence (ABC) functional 
analysis model in which researchers manipulated both 
the antecedent and consequence variables during the as
sessment. The same result was reported in the two previous 
reviews. Supplementary assessment (descriptive or indi
rect) was included in 25.8% of the studies in the current re
view, an increase on the number reported by Beavers et al. 
(2013) and Hanley et al. (2003). Overall, the  combined 
results of the three reviews show that the outcomes of de
scriptive and indirect assessments are not often reported 
in the  functional analysis literature. The  most common 
type of condition was a test for socialpositive reinforce
ment (attention or tangible). It was an  element in 94% 
of FAs. A  test for socialnegative reinforcement was re
ported in 89% of FAs, and a test for automatic reinforce
ment was included in about 50% of studies. Most studies 
incorporated functional analyses with multiple test con
ditions (89.3%). A  single test condition was present in 
15.6% of the studies. As for session duration, 10min ses
sions were the most common (41.7%), followed by 5 min 
(35.6%), 15min (12.7%), and other duration (11.6%). 
The most common session duration other than 5, 10, or 
15 min was 2 min (33.9%). Based on the three reviews, it 
is apparent that there has been a trend toward shorter ses
sions. The experimental design implemented most often 
to compare test and control conditions was the multiele
ment design (67.2%), but there was a substantial increase 
in the usage of the pairwise design. This change may be 
because recent studies on the IICS use a pairwise exper
imental design. Like the previous review papers, a great 
majority of outcomes (91.1%) showed differentiated re
sponses and 8.9% of  outcomes were undifferentiated. 
Problem behavior maintained by a  single function was 
obtained in 61.0%, a smaller proportion than Hanley et al. 
(2013) and Beaver et al. (2013). Conversely, the multiply 
maintained problem behavior ratio increased to 39.0%. 
The most common single function reported was escape, 
followed by automatic reinforcement, attention, and tan
gible. Multiple control outcomes were most likely to be 
a blend of escape and tangible reinforcement functions, 
next was a combination of escape, attention, and tangi
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ble, then escape and attention, and finally attention and 
tangible. 

In their discussion section, Melanson and Fahmie 
(2023) [40] reminded their readers of the 10 best practice 
recommendations proposed by Hanley et al. (2003)  [8] 
and reevaluated by Beavers et al. (2013) [37]. Two of these 
suggestions were followed at the  time of  the  evaluation 
by Beavers et al. (2013). The  first issue was the  length 
of  functional analysis sessions, while the  second high
lighted the growing reliance on the ABC functional analy
sis model. However, as Melanson and Fahmie point out, 
over the  previous 20 years scholars in the  field of  func
tional analysis have departed from several of  the  other 
suggestions given by Hanley et al. There is, for instance, 
a  movement in the  opposite direction of  the  advice to 
restrict response classes to only a  few behavioral topog
raphies. In the  latest review, the  authors showed that 
the  procedure was implemented on more than one to
pography in a little less than 50% of cases of FA. The in
clusion of  a  test for tangible reinforcement represents 
a second departure from previous recommendations for 
best practice. Over the past two decades, the prevalence 
of the tangible test and tangible reinforcement functions 
has increased. The  recommendation to include testing 
for the automatic reinforcement function was given scant 
attention in the prior evaluation by Beavers et al. (2013). 
A test for automatic reinforcement was included in 59.6% 
of the studies reviewed by Hanley et al. Twenty years on, 
researchers have incorporated an  automatic reinforce
ment test into 51.6% of  their studies. This decline may 
be related to the widespread use of  IICSA, which rarely 
contain alone or neglect conditions. Melanson and Fah
mie state that FAs continue to be relevant, which can be 
seen from the  fact that 42.8% of  all functional analysis 
studies have appeared in the last decade. One important 
aspect of  successfully disseminating information about 
behavioral assessment is the variety of journals that pub
lish the results of functional analysis research. Of special 
importance is that many recent reviews have been pub
lished on FA of various types of problem behaviors (e.g., 
elopement, tics, inappropriate mealtime behavior, verbal 
behavior), of diverse implementation schemas (e.g., brief 
functional analysis methodology, precursor functional 
analysis methodology, methodological variations, trial 
based methodology, idiosyncratic functional analysis vari
ables), and of  a  variety of  implementers (e.g., caregiver 
implemented functional analyses, functional analyses in 
public school settings,  directcare staff data collection). 
As for participant and setting characteristics, it was noted 
that child participants and participants with autism vastly 
increased in the  last review and were included in nearly 
90% and 75% of  all studies, respectively. Unfortunately, 
over the past decade the number of  studies that include 
an FA of the behavior of the neurotypical population has 
decreased. The current review also noted a rise in the va

riety of  lab groups performing telehealth functional as
sessments. In summary, Melanson and Fahmie write that 
functional analysis research has grown significantly over 
the past decade and that methods have evolved to improve 
the efficiency of the process (such as reduced session dura
tion), safeguards (such as new experimental designs), and 
practicality (such as synthesized conditions). Scholars in 
the field of functional analysis have also begun to investi
gate uncharted territories to assess and enhance the pre
dictive validity of functional analysis results.

CONClUsIONs
For the past 85 years, the concept of assessing func

tional relations between environmental events and be
havior has been present in behavior analysis. The  use 
of functional analysis methodology as an assessment tool 
was described 40 years ago. The core features of standard 
functional analysis included (a) multiple test conditions, 
(b) uniform test conditions, (c) isolated test components, 
and (d) a  play control condition (41). Since then, repli
cation and extension have been reported in hundreds 
of  published studies. The  widescale adoption of  FA in 
clinical research is obvious. However, in the  three de
cades following  Iwata et al. (1982/1994)  [5] there has 
been limited extension from research to practice. FA’s 
applicability to typical service settings has been ques
tioned because of its timeconsuming nature. Expertise in 
conducting FA has also been considered a disadvantage.  
It has been suggested that traditional FA conditions may 
be too limited to accurately account for potential main
tenance contingencies. FA may also be unsuitable for use 
with certain types of  problem behaviors, such as those 
that could harm the  individual or others. The  literature 
on the subject  clearly shows that refinements have been 
aimed not only at improving some of the methodological 
characteristics of FA but also at adapting the strategies for 
realworld application. Some of  the most common vari
ations to standard FA include:  brief FA, trialbased FA, 
latencybased FA, precursor FA, and most recently IISCA. 
Hanley (2011) [42] summarizes the main characteristics 
of the practical functional assessment (also known as IIS
CA) approach to treating problem behaviors. It includes: 
1) favoring functional analysis over lengthy nonexperi
mental assessment methods as a  pretreatment evalua
tion of  environmental contingencies related to problem 
behavior, 2) understanding that there is no standard FA, 
3) accepting the necessity to tailor each analysis to the in
dividual client, 4) starting the process of designing an FA 
with a brief openended interview with people who know 
the client very well, 5) making sure that the FA has the nec
essary scientific rigor ensured by the  direct observation 
and measurement of problem behavior under at least two 
different conditions (test–control analyses that differ only 
in that the test condition includes the putative reinforce
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ment contingency, and the control condition does not), 
6) understanding that maintaining contingencies may 
be synthesized, not presented in isolation, and there
fore most likely emulate natural environment contin
gencies, and 7) designing, on the basis of the interview 
informed analysis, a  comprehensive skillbased treat
ment. Additionally, during the process of designing an ef
fective functional analysis, a working partnership between 
individuals who have a  relevant history with the  client  
(e.g., parents, caregivers or teachers) and an  expert in 
FA and contingency management (e.g., a boardcertified 
behavior analyst) is very important. Such collaboration, 
according to Hanley, is necessary to ensure that there is 
a balance between the ecological validity and the experi
mental integrity of the analysis.  Using information from 
the  caregivers obtained during openended interviews 
increases the probability that the testcontrol conditions 
will reflect the  contingencies maintaining the  problem 
behavior in the natural environment.  Relying on the be
havior analyst’s skills, such as direct measurement of be
havior, singlesubject experimental designs, data graph
ing, analysis, and interpretation, reinforcement schedules 
and beha vioral processes, warrants that the  functional 
analysis process is truly behavioral, analytical and expe
rimental. 

The utility of  this approach can be seen in recent re
search on IISCA that offered empirical support for the 
practical functional assessment model. Sustainable and 
socially meaningful reductions in problem behavior have 
been obtained in a  safe, efficient, and ecologically valid 
manner  [39]. Some of  the  limitations of  the  conducted 
studies include circumscribed demographics (mostly 
children and adults with developmental disabilities) and 
contexts (public school classrooms or outpatient clinics), 
an inability to determine control of individual contingen
cies when more than one is synthesized in the analysis, and 
the relatively small number of investigations on procedural 
modifications to the IISCA. More research is needed that 
addresses different topographies of problem behavior and 
is conducted in a variety of settings (e.g., inpatient hospitals 
where the most severe forms of problem behavior are treat
ed). Future exploration could also focus on learning more 
about the few aspects in which IISCA differs from standard 
FA. First, as IISCA starts with an openended interview to 

design further analysis, it would be advantageous to know 
the  most efficient set of  questions to gather the  needed 
information. This is very important if the  interventionist 
aims to capture the nuances of natural environment con
tingencies so that they can be used in the test condition. 
Hanley (2011, 2012)  [9, 42] provides an  openended in
terview guide, but this group of queries has not been in
vestigated experimentally. Another aspect of  IISCA to 
investigate in future studies is the use of synthesized con
tingencies for the test and control conditions. The synthe
sis is intended to more closely align with the natural con
texts identified in the interview process. Since IISCAbased 
treatment will be implemented by the  client’s caregivers, 
we should know whether the  synthesized contingencies 
are related to better or worse treatment integrity than 
in the  case of  isolated contingencies. Further, there have 
been very few studies that implemented procedural varia
tions of IISCA. Researchers do not know yet how to pro
ceed, other than going back to the openended interview, 
when the results of the test and control conditions during 
the  analysis stage are undifferentiated. Finally, IISCA is 
not intended to detect automatically maintained problem 
behavior. Thus, future research could investigate methods 
within the practical functional assessment model to rule 
out the socially mediated reinforcement and design of test 
and control conditions to ascertain the automatic function 
of problem behavior. To conclude, in 1994 Mace [16] wrote 
the  following statement in the  last paragraph of his arti
cle on the  significance and future of  functional analysis:  
Perhaps more significantly, it [the Iwata et al. 1982 publica-
tion] has renewed the analytic spirit in applied behavioral 
psychology and has contributed to closer connections be-
tween the basic and applied analysis of behavior (p. 389). 
When considering the status of current functional analysis 
methodology, I would modify the quote so that it empha
sizes the very interesting developments related to practical 
functional assessment and its contributions to developing 
socially meaningful outcomes in the evaluation and treat
ment of problem behavior. It could be phrased as follows: 
IISCA has renewed the  applied and generalizable aspect 
of functional analysis and has contributed to a closer con
nection between the fundamental assumptions of problem 
behavior, the  behavior analysts’ work, and the  needs of  
clients and their families. 
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