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Abstract

Means-end behavior occurs when the child can carry out a sequence of steps, including the re-
moval of a physical obstacle, to achieve a goal. The development of means-end knowledge oc-
curs in three stages: transitional, intentional, and comprehensive. Comprehensive means-end is
achieved when the child can generate solutions without demonstration of the solution by another
and without trial and error. The achievement of means-end is considered a pivotal developmental
milestone because of its strong positive correlation to intentional communication and its relation-
ship to understanding the intent of other’s actions. It is important to create accessible opportuni-
ties for children with disabilities to observe others solving means-end problems. High interest
and personalized materials that are age appropriate will motivate children to solve means-end
problems. This article presents a review of research on means-end development in children with
severe disabilities, information on how to assess and teach means-end, and two case studies (with
lessons and video) to illustrate key concepts.
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Means-end behavior is “the deliberate
and planful execution of a sequence of steps
to achieve a goal and it occurs in situations
where an obstacle preventing achievement of
the goal must initially be removed (Willatts,
1999, p. 651).” Means-end behavior is inten-
tional behavior; there is an obvious goal and
the child persists to achieve that goal. The
child who has achieved comprehensive
means-end understanding knows that the ef-
fect an action has on an object will be the
same on another object and that the effect an
action has on an object in one location will be
the same in another location. Means-end be-
havior includes achieving a sub-goal (the re-
moval of the obstacle) while keeping in mind
and accomplishing a larger goal. This distin-
guishes it from simple cause-effect behaviors.

Means-end behavior is inten-
tional behavior; there is an obvi-
ous goal and the child persists to

achieve that goal.

Means-end is regarded as a pivotal cognitive
milestone because it has a strong positive cor-
relation to the onset of nonverbal and verbal
intentional communication (Bates, Benigni,
Bretherton, Camaioni, & Volterra, 1979;
Bates, Bates, Carlson-Luden, & Bretherton,
1980). In addition, comprehensive means-end
understanding is critical to identifying the
purposes or goals of actions, predicting future
actions, and for organizing sequences of ac-
tions (Sommerville & Woodward, 2005).

This article will describe the sequence
of means-end development within a Piagetian
framework. Although there have been chal-
lenges to Piaget’s claims about when means-
end is mastered, his proposed developmental
sequence for means-end is largely agreed

upon. Research on means-end development in
children with severe disabilities will be dis-
cussed followed by sections on assessing and
teaching means-end behaviors within the con-
text of age appropriate activities. Two case
studies will be used to illustrate assessment
and teaching principles.

Piagetian Perspective on Means-End

Piaget described how means-end be-
haviors develop out of earlier cause-effect
behaviors during the Sensorimotor Period.
Intentional behavior precedes true means-end
behavior. While children with intentional be-
havior repeat bodily actions to gain a specific
effect, they are not yet capable of tool use.
They recognize that they can create effects on
objects, but they do not yet realize that others
can do the same without their influence. Dur-
ing this transitional stage of means-end de-
velopment, they may accidentally produce
solutions to problems but they are confused
by goal-sub-goal conflicts. For example, if
presented with a highly desirable toy attached
to a cloth, they become distracted from set-
ting a goal to acquire the toy and instead play
with the attached cloth (Willatts, 1999). The
transitional stage is followed by an intentional
means-end stage characterized by a growing
understanding that other people can create
effects on objects and that they may use tools
to create effects on objects. This understand-
ing is essential to the development of more
advanced means-end behaviors, but at this
phase of development understanding of
means-end relationships is still very much
bound by personal experiences and observa-
tions of others solving means-end problems.
Gradually children break out of personal con-
text boundaries and exhibit means-end behav-
ior using novel objects although in its earliest
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form this ability is generally manifested
through trial and error (Wadsworth, 1996).
Finally, in the comprehensive stage of means-
end achievement children can predict the nec-
essary means to create a particular effect or
end allowing them to generate solutions for
new problems without trial and error (Kopp,
O’Connor, & Finger, 1975). Problem solving
is no longer so tightly connected to observa-
tion or experience and it involves multiple
steps. Children in the comprehensive stage
also are able to understand the intent of an-
other’s actions and to then alter the means to
achieve the same end (Sommerville &
Woodward, 2005).

Means-End Development in Children with
Disabilities

While the majority of means-end re-
search on children without disabilities focuses
directly on the developmental sequence and
the age at which means-end behaviors are
achieved, most of the research on children
with severe disabilities emphasizes how the
development of means-end is connected to
intentional communication and language de-
velopment. Although means-end development
is often delayed in children with severe dis-
abilities, the sequence of achievement is the
same as children without disabilities. See
“Gray Box 1: Research on Means-End De-
velopment in Children with Disabilities” for
more details on these studies.

Assessing Means-End Behavior

Means-end behaviors can be assessed using
formal assessment tools (with norming data),
informal commercial tools (without norming
data), or through structured informal assess-
ment. Some of the commercial assessments
provide companion instructional materials.

Assessment of young children is
often done in the context of play
but adults can create opportunities
for children of any age to display
means-end skills.

- )

As cited in the research discussion, the scales
by Uzgiris & Hunt have been popular for use
in research studies for three decades. The
Uzigiris and Hunt Scales of Infant Psycho-
logical Development (1980) features 19 items
that measure true means-end behaviors and an
additional 6 items that measure closely re-
lated precursor skills. The Hawaii Early
Learning Profile (HELP), HELP Strands 0-3
(Parks, 1996) includes 13 items that measure
means-end behavior on page 5. The Carolina
Curriculum for Infants/Toddlers with Special
Needs (Johnson-Martin, Attermeier, &
Hacker, 2004) features 6 items to measure
means-end behavior (items 8n, 80, 8q, 8r, 8u,
8v, and 8y). Both the HELP and the Carolina
are curriculum-based assessments that pro-
vide instructional ideas appropriate for young
children.
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Gray Box 1: Research on Means-End Development in Children with Disabilities

Hupp, Able, and Conroy-Gunter (1984) assessed object permanence, means-end rela-
tions, operational causality, and gestural imitation in 25 children and young adults (5-19 years)
with severe intellectual disability using the Assessment in Infancy: Ordinal Scales of Psychologi-
cal Development (Uzgiris & Hunt, 1975). They found that the level of performance on object
permanence tasks always equaled or exceeded performance on means-end relations. Means-end
task performance was always equal to or better than performance of gestural imitation, which
was equal or better than performance of operational causality tasks. Although there is some over-
lap in achievement, this study suggests a developmental sequence, for children with severe dis-
abilities, of cause-effect followed by gestural imitation, means-end, and object permanence. Al-
though the developmental sequence of these four skills is similar in children without disabilities,
children with severe disabilities tend to perform relatively well (when comparing their mental
age at achievement with the chronological age at achievement in children without disabilities) on
sensorimotor tasks that have low social demands, such as object permanence and means-end
(Hupp, et al).

The relationship between sensorimotor achievements and communication development
was examined by Mundy, Seibert, and Hogan (1984). They divided their 54 child participants
with developmental delays into three groups by mental age (2-7 months, 8-13 months, and 14-21
months) as determined by the Bayley Infant Mental Scale (Bayley, 1969). Sensorimotor behav-
iors were assessed using the Assessment in Infancy: Ordinal Scales of Psychological Develop-
ment (Uzgiris & Hunt, 1975) and communication was assessed using the Early Social-
Communication Scales (Seibert & Hogan, 1982). They found a strong positive correlation be-
tween the performance of means-end skills and object play abilities with the performance of
early communication skills in children in the eight to thirteen month mental age group.

Abrahamsen and Mitchell (1990) conducted a study that was similar to Mundy et al’s
except that the participants were children with autism, with nine of the ten children having
achieved intentional nonverbal or verbal communication. They also used the Assessment in In-
fancy: Ordinal Scales of Psychological Development (Uzgiris & Hunt, 1975) to assess select
sensorimotor behaviors. They determined communication performance by using a two-hour
communication sample that was taken in the context of routine school activities with care taken
to not count non-communicative echolalia. They found that level of communication correlated
strongly with means-end achievement and that all of the children with intentional verbal com-
munication demonstrated comprehensive means-end performance.

The relationship between means-end behavior and communication was also studied by
Woodyatt and Ozanne (1992). They studied six girls with Rett syndrome (ages 2 years, 6 months
to 13 years, 7 months) who were pre-intentional in their communication (perlocutionary) and
found that they did not yet exhibit means-end behaviors. Three years later they did a follow up
study on the girls and although they were still pre-intentional in their communication there were
small gains in both communication and early means-end behaviors (Woodyatt & Ozanne, 1993).
They concluded that there is a relationship, although not necessarily causal or unidirectional, be-
tween means-end development and non-verbal communicative interaction.
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Assessment of young children is often
done in the context of play but adults can cre-
ate opportunities for children of any age to
display means-end skills. The following
structured informal assessment is based on a
review of the literature and is organized de-
velopmentally but it can be used with older
students when the tasks to elicit the behaviors
are age appropriate. Note that Question #1 is
a transitional means-end behavior. The re-
maining questions measure intentional
means-end behaviors (performing by trial and
error or based on observation) and compre-
hensive means-end behaviors (applying solu-
tions to new problems using novel objects
without demonstration or trial and error).
(See Structured Informal Assessment of
Means-End on following page.)

Teaching Means-End Behavior

Teachers and parents can create opportunities
for children to observe and rehearse means-
end solutions for a variety of tasks. Castle
(1985) suggested the following five means-
end task classifications: (1) using objects as
tools in self-help activities (such as hanging
up clothing), (2) using objects as tools in
dramatic play (such as using plastic pipes and
spouts during pretend play about plumbing),
(3) using objects as tools to create interesting
effects (such as using different types of con-
tainers to create science and art projects), (4)
using objects as tools to move other objects
(such as combining boxes and a pull or push
cart to complete a task), and (5) using objects
as tools to reach other objects (such as pulling
a string to access a hidden toy or using a
spoon to access something in a tall container).
These tasks can easily be adapted to be age
appropriate and functional for older children
Although there is very little literature
on how to teach means-end behaviors to chil-

dren with disabilities, Gray Box 2 describes
these few studies.

Case Studies on Teaching Means-End

The following case studies are pre-
sented to illustrate connections between the
assessment and instruction of means-end in
two children with severe disabilities. Each
child’s means-end knowledge was assessed
using two commercial assessment tools and
the structured informal assessment presented
earlier. A transdisciplinary team approach to
systematic instruction was used to teach key
developmental milestones associated with
symbolic expression and representational
thought, including means-end. Each team
reached consensus on the assessment results
and on the lesson plan that provided the
minimal structure for the lesson. Team mem-
bers were free to add additional comments
and alter prompting according to daily condi-
tions. Each lesson was instructed five times
weekly, three times by the classroom staff,
and once each by two related service profes-
sionals. Daily data was collected as well as
baseline and monthly video evidence. The
assessment results, abbreviated lesson plans,
and results of instruction are presented for
each case.



Structured Informal Assessment of Means-End

1. If an object is out of reach, will the child persist in efforts to obtain it?

2. If there is an obstacle to getting access to an object, will the child remove it? (Examples:
pushes obstacle out of the way, reaches over it, removes cloth that is over or under desired ob-
ject?).

3. If a favorite toy is attached to a string, will the child pull the string to get to the toy? Horizon-
tally? Vertically?

4. Will the child turn a container over to get objects that are inside to empty out?

5. Does the child use another person to achieve a goal (using adult’s hand to access something
of interest)?

6. Does the child hand adults a toy when it is not working correctly or when child wants it re-
started ?

7. Does the child use one object to obtain another (such as using a stick to move a preferred ob-
ject within reach)?

8. If a desired object is placed inside a box with a lid, will the child remove the lid to access the
object?

9. Does the child turn doorknobs or activate other types of devices to access something? Please
give examples.

10. Does the child activate toys/objects independently after an adult has demonstrated how to
do it? (This is also imitative.)

11. Does the child perform only means-end behaviors that have been first demonstrated?

12. Does the child primarily use trial and error to solve mean-end problems?

13. Does the child activate toys/objects without demonstration first?

14. Does the child perform other means-end behaviors without demonstration? (If so, please
list.)

15. Will the child locate a container to hold multiple objects instead of moving them to a new
location separately (without demonstration)?

16. Will the child locate and then stand on a box, chair, etc. to access something out of reach
(without demonstration?)

17. Does the child identify the intended “end” in another person’s means-end sequence and then
achieve the same end through a different means?

Please record examples of means-end behaviors that you’ve observed the child perform.
(Bruce, 2007).
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Gray Box 2: Research on Teaching Means-End to Children with Disabilities

Although there is very little literature on how to teach means-end behaviors to children with
disabilities, an experiment on typically developing children by Provasi, Dubon, and Bloch
(2001) provides important insights. In their experiment 40 young children were assigned to
one of two groups, an experimental group that was provided with opportunities to observe
means-end performance in others and a control group that learned to perform means-end tasks
through their own actions (e.g. no observational component). While group assignment did not
make a difference in children with a mental age of 9 months, children who were at the mental
age of 12 months and assigned to the observational group were able to perform means-end at a
higher level and more rapidly than those who did not have the observational opportunities.
Bates, Carlson-Luden, & Bretherton (1980) also found that visual attention facilitated the de-
velopment of means-end. So, although providing opportunities for children to solve problems
on their own is important, they must also have opportunities to observe others and when vision
is impaired, it is important to provide access through auditory and tactile channels.

Mechling (2006) taught three children with severe disabilities to solve cause-effect and
means-end problems. The study tasks included (a) activating switches to create various effects
on toys and other objects (such as fans, bells, and flashing lights), (b) activating switches to
interact with commercial software activities, and (c) personalized video. The videos (c) were
of the child participants engaging in preferred activities with preferred people. These videos
were then inserted within power point presentations to provide children with obstacles to over-

come. Mechling found that (c) the individualized videos were more likely than either the
switch activated activities or the software activities to elicit activation by the students. She
concluded that children with severe disabilities must be provided with tasks of high interest in
order to elicit means-end behaviors. The three students in this study were motivated by the

personalized nature of the videos.

Case Study #1

Case Study #1 is on “Nikhil”, who
was 4 years, 11 months at the time of assess-
ment. Nikhil has microcephaly, global devel-
opmental delays, and autism. At the time of
assessment, Nikhil exhibited frequent mouth-
ing of all objects and he often moved objects
back and forth repetitively. Assessment indi-
cated that he could move around obstacles,
that he pushed other objects away to get to a
desired object, and that he inverted containers
to get objects out. These are examples of
early means-end behaviors. A toy called,
Press and Go Emergency Garage, was pur-
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chased at Lakeshore ®. This toy was selected
because it offered Nikhil opportunities to re-
hearse relatively simple means-end tasks but
also offered opportunities for him to learn
multiple steps to achieve more advanced
means-end tasks. It also was selected because
of Nikhil’s interest in vehicles. The garage
toy consisted of three garage doors of differ-
ent colors with color coordinated cars and
drivers. The garage doors could also be
locked (by using the color coordinated driver)
to create a more complex type of problem to
solve. The team decided to use backward
chaining to teach Nikhil to use this toy.
Nikhil’s first lesson on the color garage in-



volved requiring him to simply push down
the driver, referred to as “red man,” (which
the adult placed on top of the garage) to expel
the red car. The other two garage doors were
locked. (The adult had already opened the red
door.) Since he was already able to use simple
switches, he achieved this goal within the first
month when provided with modeling
prompts. The following video clip illustrates
this lesson.

Please Click
Nikhil: Means-End Lesson #1 Month 1”
in Associated Files on this article’s site

to download video. After downloading,
the video will open in a new window.

The team decided that because Nikhil
could perform Lesson #1 with just modeling,
he was ready for the addition of a new step in
the instructional sequence, so the backward
chain was extended. Lesson #2 follows and is
also illustrated in the video clip to follow:

1. Adult places red man on tabletop.
(Red garage door is open and other doors are
locked.)

2. Nikhil will pick up the red man.

3. Nikhil will place red man on top of
the garage.

4. Nikhil will push red man to expel
car.

5. Adult will praise: “Nikhil, good.
You got the car out.”

Prompt/performance levels were: no response
(NR), refusal (R), hand-over-hand (H/H),
physical prompt (PP) (such as a touch to the
hand or elbow), modeling (M), gestural
prompt (G), verbal prompt (V), or independ-
ent (I).
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Please Click
Nikhil: Means-End Lesson #2 Month 3”
in Associated Files on this article’s site

to download video. After downloading,
the video will open in a new window.

Data was taken on two behaviors in
Lesson #2: (1) pick up “red man” and (2)
place/push red man to expel car. Although
Steps 3 and 4 were separate on the lesson
plan, they became merged on the data sheets
because Nikhil never placed the red man
without expelling the car because he merged
the movements of place and push. In cases
when staff used more than one prompt in
combination (which most often occurred
when gestural prompts were combined with
verbal), both types of prompts were counted.

Nikhil’s performance of Behavior #1
(pick up red man) improved from 9% inde-
pendence in the first month of instruction to
83% in the sixth month. Figure 1 depicts the
levels of prompts required. Note that no re-
sponse and refusal were merged into one line
to restrict the number of lines depicted. In ad-
dition to graph data, modeling was used at the
3% level in the month of November only.
Nikhil’s performance on Behavior #2 (place
and push red man) improved from 3% inde-
pendence in the first month (due to the addi-
tional demand to place in on top of the ga-
rage) to 78% independence in the 6% month.
Please see Figure 2. While the types and lev-
els of needed prompts varied somewhat
across the different staff, verbal prompts were
reduced as Nikhil gained independence.
Nikhil guided the staff to the next skill to add
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to the backward chain when he demonstrated
anticipation of the routine by reaching toward
the garage to lift up the garage door. One rule
that may have supported his achievement is
that Nikhil was only allowed to play with the
garage in the contexts of the 1:1 instructional
sessions. The toy was first introduced at base-
line and he was not allowed to use this toy in
the context of free play. This instructional de-
cision was made by the team in an effort to
limit the stereotypy he performed on the toy.
It may have made guidance about how to in-
teract with the toy more tolerable (because he
had not already established a habit of engag-
ing in stereotypy with the toy). Although we
were not measuring interfering behaviors,
daily observation notes and videos provided
evidence that Nikhil’s interfering behaviors
(such as mouthing the car or self stimulation
with the car) became less frequent over the
course of the study.

Case Study #2

Case Study #2 is on “Jimmy” who was 10
years, 11 months at the time of assessment.
Jimmy is non-ambulatory with global devel-
opmental delays, hydrocephalus, and difficul-
ties in maintaining his body temperature
(which affects his well-being and his per-
formance). At the time of assessment, Jimmy
displayed a purposeful reach and was willing
to work to access objects of interest that were
out of reach. He did not request assistance
from an adult at the time of assessment.
Jimmy’s teacher wanted him to be able to en-
gage in a leisure activity that many boys his
age enjoy, remote control vehicles. A standard
remote control and car were purchased at Ra-
dio Shack ®. Since Jimmy is a wheelchair
user, some adaptations were made so that he
could view the movement of the car, which
was also necessary to achievement of the
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means-end behaviors. His therapists created a
platform with an edge that was placed on a
table. In this way, he could see when the car
“crashed” and also associate this visual image
with the sound of the “crash” and the need to
push the control in a specific direction. The
therapists also stabilized the remote control
by mounting it. His lesson plan follows

1. Position Jimmy in front of platform
(that is placed on a table) with the car on
top of platform.

2. Say, “Jimmy,” let’s make the car
crash.”

3. If another prompt is needed, say,
“Jimmy, push up” or “Jimmy, push down.”

4. When the car crashes, say “Crash!”
Prompt/performance levels were: hand over
hand (H/H), physical prompt (PP), gesture
(G), sign (S), verbal (V) and independent (1)
although sign (S) was only used to elicit the
first behavior, reach toward the remote con-
trol.

Please Click
“Jimmy: Means-End Month 2”
in Associated Files on this article’s site

to download video. After downloading,
the video will open in a new window.

Data was collected on three behaviors
within the instructional sequence (1) reach
toward the remote control, (2) push down on
the remote control, and (3) push up on the
remote control. Figures 3, 4, & 5 depict
Jimmy’s performance over the six-month in-
structional period on each of the three behav-
1ors. As Figure 3 depicts, Jimmy’s perform-
ance of the first behavior (reaching toward the
remote control) varied. He achieved beyond
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Figure 5: Jimmy’s Performance on “Push up remote control”
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80% independence three of the last five
months, but showed a decline in independent
performance in the last month. The decline in
the fourth month may be have been caused by
a prolonged summer break that resulted in a 6
week break from instruction. Jimmy was
very successful at pushing the remote control
down (the second behavior). His independent
performance was never below 70% and for
five of the six months he achieved this behav-
ior above the 80% level. Videos and data in-
dicate that J could independently hit the
switch to the down position but struggled to
push it up. This was motorically more diffi-
cult for him but within his physical abilities.
Although he demonstrated 5% independence
in the second month and 4% in the fifth
month, it required a great deal of effort from
Jimmy to perform this skill.
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While Jimmy did not achieve inde-
pendence on pushing up, his performance
showed some emerging ability to perform the
skill and he developed the ability to request
assistance from staff for pushing up on the
switch although initially his requests almost
always followed trial and error efforts. Jimmy
first initiated reaching to the adult to get as-
sistance for support for the third behavior,
push up on remote control, in the fourth
month of instruction. This achievement is
masked in the data graphs because it was
coded as a physical prompt, but data notations
from the team and monthly video evidence
clarify when he initiated requests for physical
support. Although his solution to the problem
(of pushing up on the remote control) was
different than what the team had intended, he
achieved means-end performance on this step



at the trial and error level because he used an
adult as a tool after making attempts to acti-
vate the control on his own. The ability to re-
quest support from adults by reaching out,
taking the adult’s hand, and then guiding the
adult’s hand toward the problem or obstacle is
an important achievement for Jimmy.

This case study illustrates that means-
end behaviors can be taught to an older child
in the context of an age appropriate and
highly motivating activity. One of the out-
comes of his performance on this lesson was
a trial period for assessment using an electric
wheelchair with a joystick.

Conclusion

The achievement of means-end is con-
sidered a pivotal developmental milestone
because of its strong positive correlation to
intentional communication and its importance
to identifying the goals of others. Means-end
mastery occurs in three stages: transitional,
intentional, and comprehensive. Comprehen-
sive means-end is achieved when the child
can generate solutions without demonstration
of the solution by another and without trial
and error. Although there is very little litera-
ture about teaching means-end behaviors to
children with disabilities, high interest and
personalized materials that are age appropri-
ate will motivate children to solve means-end
problems. In addition, it is important to create
accessible opportunities for children with dis-
abilities to observe others solving means-end
problems. This may include observing trial
and error procedures used by others. Assess-
ment can guide teachers and parents to create
opportunities for children with disabilities to
master means-end behavior at a level that is
individually appropriate.
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