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Many students identified as having
moderate and severe disabilities (MSD)
benefit from a curriculum that includes
instruction on the functional skills that
they will need to successfully transi-
tion to adulthood. In particular, this
includes students with cognitive dis-
abilities who are most likely to qualify
in the 1 % who are eligible for the
alternate assessment developed by
states in compliance with the require-
ments of No Child Left Behind.
Because of the need to teach both
functional and core content, teachers
of students with MSD may find them-
selves in a quandary when prioritizing
skills and designing instruction.
Although functional skills (e.g., com-
municating, establishing and following
schedules, performing daily living
tasks) may be prioritized by the team
developing the individualized educa-
tion program (IEP), teachers also need
to balance these skills with core con-
tent that must be addressed. In addi-
tion, whereas core content is most
often addressed in inclusive settings
with peers without disabilities, there
may be a need to supplement the
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instruction most often delivered by
general education teachers with sys-
tematic direct instruction because stu-
dents with MSD may not master con-
tent presented in a time-limited unit
approach using general education
methods.

No Child Left Behind requires that
all students with special needs have
access to grade level core content in
language arts, mathematics, and sci-
ence. When skills are selected for the
state's alternate assessment, they are to
be aligned with state and national stan-
dards (Browder, Flowers, et al., 2004;
Browder, Spooner, Ahlgrim-Delzell, et
al., 2004; Browder, Spooner, Algozzine,
et al, 2003). A functional approach
(Browder, Flowers, et al., 2004) focuses
on individualized skills needed for
independent functioning across educa-
tional, community, domestic, recre-
ation/leisure, and vocational domains;
these skills are identified through an
ecological inventory of each student's
current and future environments
(Brown et al., 1979).

This article provides guidelines for
teaching core content with meaningful



applications to facilitate successful
transitions for secondary students with
MSD using two approaches. The first
approach consists of a teacher identify-
ing core content that can be embedded
in instruction while teaching life skills;
the second approach consists of a
teacher identifying functional applica-
tions that can be added as nontargeted
information when teaching required
core content. Examples of each are pro-
vided. Although it is possible that
instruction for students with MSD may
take place in a resource room setting,
the examples provided are set in an
inclusive general education class where
students with disabilities may work in
a 1:1 format or in heterogeneous small
groups with peer buddies or peer
tutors without disabilities.

General Guidelines

There are six general steps to designing
instruction on core content with a
tneanitigful application (Kleinert, Col-
lins, Wickham, Riggs, & Hager, in

press). These are described in the fol-
lowing sections.

Step 1 : Develop Instructional
Objectives

The first step is to design objectives for
the lesson. The teacher will need to
identify grade-level core content stan-
dards, especially those that have been
identified for inclusion on the state's
alternate assessment. The teacher also
will need to conduct an ecological
inventory to determine and prioritize
the skills that students will need to
function independently when they
transition to adulthood, as identified
on each student's lEP or individualized
transition plan (ITP). The teacher then
aligns functional objectives for instruc-
tion with core content objectives for
instruction.

Step 2: Identify the
Instructional Context

The first decision the teacher will make
(with input from the IEP teams) is to
determine the person who will conduct
instruction. This may be the special
education teacher, the general educa-
tion teacher, an instructional assistant,
or a peer from general education. If an
instructional assistant or peer is identi-
fied to conduct instruction, the special
education teacher will want to monitor
instruction periodically to ensure that
procedures are being reliably imple-
mented and data are being reliably col-
lected as intended. The teacher will
also want to determine where instruc-

been completed in the general educa-
tion setting. Although instruction may
take place in a 1:1 format, teachers
should consider using a small group
setting because this allows studetits to
learn from each other through observa-
tion whether they are being taught the
same task or different tasks (e.g.,
Falkenstine, Collins, Schuster, & Klein-
ert, 2009). In identifying trtaterials, the
teacher can facilitate instruction by
using materials found in the real world
and presenting multiple exemplars of
materials (e.g., Manley, Collins, Sten-
hoff, & Kleinert, 2008). The teacher
may need to provide adaptations for
some students who have not mastered
prerequisite skills, such as reading or
making calculations.

Step 3: Select an Evidence-Based
Instructional Procedure

There is a large body of research for
using response-prompting procedures
to teach skills to students with MSD
(Collins, 2007; Westling & Fox, 2009).
Constant and progressive time delay,
simultaneous prompting, system of
least prompts, and graduate guidance
are all examples of response prompting
procedures that have resulted in effec-
tive and efficient instruction. These
procedures are considered nearly error-
less because the instructor provides a
prompt to ensure a correct response
until the student can perform the
response independently. The type of
prompt depends on the ability of the
student and the type of content being

Constant and progressive time delay, simultaneous
prompting, system of least prompts, and graduate guidance

are all examples of response prompting procedures that
have resulted in effective and efficient instruction.

tion will take place. Although the first
option may be an inclusive general
education setting, some students may
benefit from preinstruction in a
resource room prior to participating in
a unit of study in the general education
setting or from additional supplemen-
tary instruction in a resource room
because they may require additional
instruction once a unit of study has

taught, but, as a rule, the prompt
should consist of the least amount of
help necessary to ensure a correct
response.

All instructional trials with a
response-prompting procedure should
begin with a cue to ensure that the stu-
dent is attending (e.g., student's name,
signal to work), followed by a clear
task direction (i.e., statetnent of what
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the student is to do), and should con-
clude with feedback on the student's
performance. Regardless of whether or
not a response is prompted, correct
responses always should be followed
by reinforcement (e.g., praise), and
errors typically are corrected rather
than ignored.

Step 4: Embed Nontargeted
Informatian

Research has shown that the inclusion
of nontargeted information is an effec-
tive way to increase the amount of
learning in a lesson (Collins, Hen-
dricks, Fetko, & Land, 2002). Teachers
can embed nontargeted information in
the task direction (e.g., "A cell contains
genes that determine traits; show me a
picture of child with the dominant trait
of brown eyes.") in the prompt (e.g.,
"This is the picture of the child with
the dominant trait of brown eyes deter-
mined by the genes in the child's
cells.") or in the feedback following a
trial (e.g., "Good job, you pointed to
the child with the dominant trait of
brown eyes. The trait was determined
by the genes in the child's cells."). The
acquisition of nontargeted information
can be assessed during pre- and post-
unit probes (e.g., "What determines a
child's traitsV).

Step 5: Design a Data Collection
System and Graph Data

When using response prompting proce-
dures, the teacher will collect and
graph data on a daily basis. This will
allow the teacher to visually analyze
the data and make instructional deci-
sions when the need for modifications
is indicated.

Step 6: Plan for Generalization
and Maintenance

Generalization across people, settings,
and materials is desirable because stu-
dents need to perform skills outside of
the classroom in the real world. There
are several strategies to facilitate gener-
alization including teaching with real
materials, teaching in natural settings,
and teaching with multiple exemplars
(Collins, 2007; Stokes & Osnes, 1986).

Maintenance can be facilitated by
thinning reinforcement (i.e., praise) to

a natural schedule or frequency
(Collins, 2007) for several days once a
student has reached criterion. For
example, a teacher might provide
praise on an average of every third step
(variable ratio) of a chained task or fol-
lowing every third correct response
(fixed ratio) of a discrete task. Once
instruction has ended, it is important
to conduct periodic probes to see if a
student is maintaining a skill or if
review is necessary.

Embedding Core Content
in Life Skiiis Inslrucfion

Researchers have investigated an
embedded approach to instruction of
students with MSD (e.g., Collins,
Evans, Galloway, Karl, & Miller, 2007;
Jameson, McDonnell, Johnson, Riesen,
& Polychronis, 2007; McDonnell,
Johnson, Polychronis, & Riesen, 2002;
McDonnell et al., 2006). The focus of
embedded instruction is often social
skills, communication, or motor skills.
The following example demonstrates
how an instructor can embed core con-
tent in language arts, mathematics, and
science during a functional skills unit
on cooking in a secondary consumer
science class. (Note that the example
for embedding science objectives is
based on an investigation conducted
by Collins, Hager, and Galloway, in
press.)

Objectives

The first step is for the teacher to
develop a functional objective for the
lesson. This is followed by developing
core content objectives based on core
content standards that will be embed-
ded in the lesson as shown in Table 1
(Karl, Collins, Hager, & Schuster, 2010).
Because IEP objectives vary from stu-
dent to student, it is possible that there
may be individual variations of the
objectives that are listed. For example,
the objective for a student with more
significant cognitive disabilities may
include following a picture recipe,
making choices between a higher or a
lower priced item when given an
adapted number line, activating a
switch to indicate the correct picture
symbol when presented with a simple
definition, or pointing to a picture to

indicate whether an item is a solid or a
liquid.

Instructional Context

In this lesson, instruction will be con-
ducted by the consumer science
teacher and will occur in a small group
format within the kitchen area of the
consumer science classroom. The les-
son is part of a general education unit
on cooking and budgeting, and several
students with MSD will participate in
the lesson alongside peers without dis-
abilities. Required materials for the les-
son include a cookbook, paper and
pencil, recipes with pictures, ads with
prices, a calculator, necessary cooking
utensils and appliances, and the ingre-
dients to be prepared. Weekly instruc-
tion will include 1 day to plan the
menu, 1 day to shop for and purchase
ingredients, and 1 day to prepare and
consume the meal. A new meal will be
planned and prepared each week in the
general education consumer science
class for the duration of the unit. If the
students with MSD have not mastered
the content at the end of the unit, sup-
plemental instruction will continue in
the resource room alongside peer
tutors under the supervision of the spe-
cial education teacher until criterion on
the targeted skills is met.

Instructional Procedure

The systematic instructional procedure
to teach each component of the lesson
is constant time delay (CTD). Each
instructional session will begin with an
attentional cue (e.g., "Is everyone
ready to work?") followed by the task
direction (e.g., "Plan the meal you will
prepare," "Read this word and tell me
what it means," or "Tell me what hap-
pens if you [heat butter, put water in
the freezer, boil water]"). On the first
day of instruction, the instructor will
begin with a 0-second delay interval in
which the student receives an immedi-
ate verbal prompt before there is an
opportunity to make a response. For
the chained task (calculating percent-
age), this will occur on each step of
the task analysis (e.g., making choice
of item to cook, listing groceries need-
ed to prepare item, locating cost of
items in ads, adding cost of items, cal-
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Table 1. Instructional Objectives for Core Content That Is Embedded in a Functional Activity

Core Content Standard or Domain Instructional Objectives

¡•'uitciional Doinain: UoincstiL'
Functional Activity: Prepare a meal

Math Statidard: Solve a problem using
percentage increase or percentage
decrease

Reading Standard: Identify meaning of
specialized vocabulary

Science Standard: Describe properties
of elements

When tüld tu prepare a meal, the student will complete the steps oi the task analysis with
100% accuracy for three sessions.

After selecting a menu and identifying the costs of the groceries needed, the student will
calculate the total cost to include sales tax with 100% accuracy for three sessions.

When preparing a meal, the student will read and deflne key cooking words with 100%
accuracy for three sessions.

While preparing a meal, the student will describe how the properties of elements change
under cooking conditions (e.g., solid becomes liquid when heated, liquid becomes gas
when heated, liquid becomes solid when frozen) with 100% accuracy for three sessions.

culating tax, calculating total cost). For
discrete tasks (reading and deflning
words, describing changes in properties
of elements), this will occur on each
instructional trial. On all subsequent
days, the teacher will provide a delay
interval of 3 seconds following the task
direction on each step or trial, allowing
the student the opportunity to respond
independently before being prompted.
Instruction will continue in this man-
ner until criterion is reached. The
teacher will praise all correct respon-
ses, whether they are prompted or
unprompted, and will correct all errors.

Nontargeted Information

At the end of each instructional trial,
the teacher will add nontargeted infor-
mation (i.e., instructive feedback). To
do this, the teacher will make state-
ments about healthy choices (e.g., vita-
mins, minerals, flber content, calories
and fat, preparation techniques) fol-
lowing praise or error correction.

Data Collection

As is customary in the CTD procedure,
the following data will be collected: (a)
correct response before the prompt, (b)
correct response after the prompt, (c)
incorrect response before the prompt,
(d) incorrect response after the prompt,
and (e) no response after the prompt.
Figure 1 contains a sample data sheet
for the discrete task of reading vocabu-
lary on which the instructor will place
a check mark in the appropriate col-
umn. (Note that the chained task of
making calculations would list the
steps of the task so data can be record-

ed on each step.) Following instruction
each day, the instructor will graph cor-
rect responses before and after the
prompt.

Generalization and Maintenance

To facilitate generalization, students
will plan and prepare different menus
for each meal. To ensure that students
have generalized, the instructor will
present the students with a novel meal
to prepare after criterion is reached.

To facilitate maintenance, the
instructor will conduct two additional
lessons for each objective once criteri-
on is reached in which praise will be
faded to an average of every third cor-
rect response (i.e., variable ratio of 3
(VR3) schedule of reinforcement). To
ensure that students with MSD main-
tain the skills they have been taught,
they will plan and prepare one meal
per month in the consumer science
classroom or the resource room for the
remainder of the school year.

Adding Functional Applicntions
to Core Content Instruction

With an increased focus on teaching
core content to students with MSD,
another instructional option is to add
functional applications to core content
lessons. The following lesson demon-
strates how to teach core content in a
science lesson on cell meiosis in a way
that is meaningful in the lives of stu-
dents with MSD who will be transition-
ing to adulthood and can beneflt from
making healthy lifestyle choices. (A
simplifled similar version of this lesson
plan has been described by Kleinert,

Collins, Wickham, Riggs, & Hager, in
press.)

Objectives

In this option, the flrst step is for the
teacher to develop a core content
objective for the lesson based on the
science standards. This is followed by
developing a functional objective that
also will be addressed in the lesson. As
shown in Table 2, the functional objec-
tive may remain the same across les-
sons although the core content unit
may cover a number of sequential
objectives. Note that students with
MSD will need to repeat each lesson
until criterion is met before moving to
the next lesson in the sequence.
Additional lessons can be added to the
sequence shown, such as using a
Punnett Square to determine the proba-
bility of traits in offspring. Again,
objectives may be individualized and
adapted for students with more signifl-
cant cognitive disabilities (e.g., identi-
fying father, mother, and child: match-
ing blue eyes of parent to blue eyes of
child).

Instructional Context

The special education teacher will con-
duct this lesson with a small group of
students seated around a table during
an inclusive science class and will
supplement instruction with additional
sessions in the resource room. The
heterogeneous grouping of the stu-
dents allows students with MSD to
work on speciflc objectives required
under the state's alternate assessment
at the same time that students without
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Figure 1 . Sample CTD Doto Sheet for Embedded Core Content Vocabulary

Name: Brogan Date: August 14, 2009

Instructor: Ms. Jin Time: 11:00 a.m.

Directions: Place a check mark in the appropriate column for each trial.

Skill: Identifying Cooking Vocabulary

Class: Consumer Science

y • 1 Correct Correct Incorrect Incorrect No Respotise
Before Prompt After Prompt Before Prompt After Prompt After Prompt

1. Stir

2. Mix

3. Preheat

4. Bake

5. Beat

6. Frost

Total

disabilities who need extra practice on

the identified content can also partici-

pate in the group. Each student in the

group may be working on a different

objective because students will

progress at their own pace as they

move forward across lessons based on

meeting individual criteria. Required

materials will include three sets of

photographs showing parents with

dominant and recessive traits (i.e., eye

color, freckles, height), three sets of

photographs showing corresponding

traits in children, and three sets of

photographs showing lifestyle choices

(i.e., one healthy [diet, exercise,

checkups] and two unhealthy lifestyle

choices per set). Possible notations for

traits will be written on the back of

the photographs (e.g., BB, bb, Bb).

Instructional Procedure

The systematic instructional procedure
to teach each lesson is simultaneous
prompting (SP), a procedure that
requires that the instructor conduct 1:1
probe trials prior to instruction each
day. In the probe trial, the instructor
will give an attentional cue and then
deliver the task directions: (a) "Each
of these parents have (dominant.

Table 2 . Instructional Objectives for Functional Appiications Tbat Are Addod to Core Content Instruction

Core Content Standard or Domain Instructional Objectives

Science Standard: Demonstrate
principles of cell meiosis

Unit 1 : Dominant Tïaits

Science Standard: Demonstrate
principles of cell meiosis

Unit 2: Recessive Ti-aits

Science Standard: Demonstrate
principles of cell meiosis

Unit 3: Mixed Dominance

Domaitis: Domestic, Community,
Recreation/Leisure

Activity: Making healthy lifestyle
choices

"When shown a photograph of a father with two dominant genes for a trait and a photo-
graph of a mother with two dominant genes for a trait, the student will select a photo-
graph of a child with the dominant trait from a selection of photographs with 100% accu-
racy" (Kleinert et al., in press) for three sessions.

When shown a photograph of a father with two recessive genes for a trait and a photo-
graph of a mother with two recessive genes for a trait, the student will select a photo-
graph of a child with the recessive trait from a selection of photographs with 100% accu-
racy for three sessions.

When shown a photograph of a father with mixed dominance genes for a trait and a pho-
tograph of a mother with mixed dominance genes for a trait, the student will select a pho-
tograph of a child with the dominant genes for the trait and with the recessive genes for
the trait from a selection of photographs with 100% accuracy for three sessions.

When shown photographs of healthy and unhealthy lifestyle choices and given a domi-
nant trait that is a health risk, the student will select three characteristics of a healthy life
style (e.g., healthy diet, exercise, regular medical checkups) with 100% accuracy for three
sessions (Kleinert et al., in press).
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Table 3 . Sampie Script for Teaching a Core Content Lesson Witit a Functional Application

smponent L Script for Teaching Dominant Ti-aitInstructjonaH^o

Attentional Cue

Background Information

Task Direction

Immediate Prompt

Feedback

Nontargeted information

Background information

Task direction

Immediate Prompt

Feedback

"Are you ready to work?" (wait for affirmative response).

"A child's cells contain tiny genes from the father and from the mother that cause traits. When both
parents have two genes for a dominant trait, the child will have the same trait. Brown eyes are a
dominant trait. This father has two dominant genes for brown eyes (pointing to picture) and this
mother (pointing to picture) has two dominant genes for brown eyes."

Show me the picture of the child of this mother and father

"This child has brown eyes like the mother and the father" (while immediately pointing to correct
picture from selection of three).

"Great job! I like how you pointed to the picture of the child with the dominant trait or brown eyes,"
or "No, this is the picture of the child with the dominant trait of brown eyes" (while pointing to
correct picture).

"Two capital Bs means that a person has two dominant genes for a trait" (while showing BB on back
of child's picture)

"Cells also can contain tiny genes for traits that we cannot see. A health condition like high blood
pressure is a trait that cannot be seen. A child may inherit a health condition from the father and the
mother"

"Show me a picture of a good lifestyle choice a child with a gene for a health condition like high blood
pressure can make."

"A healthy diet low in salt is a good choice for a child with a gene for a health condition like high
blood pressure" (while immediately pointing to the correct picture of a healthy choice beside two
unhealthy choices).

"Great job! 1 Hke how you pointed to the good choice of a healthy diet," or "No, a healthy diet is a
good choice" (while pointing to correct picture).

Repeat for three trials per student, using different dominant traits (e.g., freckles), inherited health conditions (e.g., diabetes, cancer),
and healthy lifestyle choices (e.g., exercise, checkups from doctor).

recessive, mixed dominance) t r a i t s -
show me the picture of the child of
this mother and father" and (b) "Some
traits, (e.g., diabetes, cancer, high
blood pressure) cannot be seen—show
me a healthy lifestyle choice a person
can make if they inherit this trait."
The instructor will wait 5 seconds for
the student to respond on each trial.

If the students demonstrate that
they have acquired the skill, no subse-
quent instruction is needed. If the stu-
dents, however, make errors or fail to
respond, they will participate in small
group instruction. After providing an
attentional cue to focus the students
prior to instruction, the instructor will
immediately use a verbal/model
prompt (i.e., state the answer while
pointing to the appropriate picture)
following each task direction and then
wait 5 seconds for each student to

respond, praising correct responses

and correcting errors, as appropriate.

As shown in Table 3, the instructor

will insert these instructional trials

into a scripted lesson.

Nontargeted Information

As described by Kleinert et al. (in

press), the instructor will embed non-

targeted information throughout the

lesson and will conduct probes prior

to and following the instructional unit

to assess if students have acquired this

information. The nontargeted informa-

tion will include definitions of key

vocabulary (e.g., traits, cells, genes,

inherit, dominant, recessive) and nota-

tions for dominant (BB), recessive

(bb), and mixed dominance (Bb)

traits.

Data Collection

In the SP procedure, the instructor will
collect data for correct responses,
incorrect responses, and no responses
during the probe trials only. Figure 2
contains a sample data sheet in which
the instructor will use a check mark to
indicate the appropriate response.
Again, graphing daily data will provide
the instructor information to make
instructional decisions when the need
for modifications is indicated.

Generalization and Maintenance

This lesson also uses multiple exem-
plars to facilitate generalization (e.g.,
traits that are dominant or recessive,
health conditions, healthy lifestyle
choice). Again, to ensure that the stu-
dents have generalized, the instructor
will present the students with novel
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Figure 2. Sampie Simuitaneous Prompting Data Siieet for Core Content and Functionai Content

Name: Eve Date: April 9, 2009

Instructor: Ms. Creasy Time: 1:00 p.m.

Directions: Place a check mark in the appropriate column for each trial.

Skill: Cell Meiosis

Class: Biology

THal Correct Response Incorrect Response No Response

1. Brown eyes

2. Healthy diet

3. Freckles

4. Exercise

5. Right hand

6. Doctor checkup

Total

examples (different photographs) after
criterion has been met.

As described by Kleinert et al. (in
press), maintenance will be facilitated
by thinning reinforcement (i.e., praise)
to a natural schedule or frequency.
Once students reach criterion, the
instructor will conduct two additional
lessons for each objective in which
praise is faded to every third correct
response (i.e., fixed ration of 3 (FR3)

tion to adulthood. This article contains
two examples of approaches to teach
core content with meaningful applica-
tions to students with MSD. One
begins with functional skills instruction
and embeds core content, whereas the
other begins with core content instruc-
tion and adds functional information.
Both approaches employ direct system-
atic instructional procedures that are
based on a large research base of effec-

[I]t is imperative that teachers collect and analyze formative
data to ensure that students are acquiring, generalizing,
and maintaining the skills that they have been taught.

schedule of reinforcement). To ensure
that students maintain the skills they
have been taught, the instructor will
continue to conduct monthly probes on
the content for the remainder of the
school year.

Summary

With the current focus on teaching
core content to students with MSD, it
is important to identify approaches for
secondary students that have meaning-
ful applications for successful transi-

tive and efficient practices for teaching
students with MSD. Instructional per-
sonnel can use each approach across
settings. Regardless of the type of
approach that is used, it is imperative
that teachers collect and analyze form-
ative data to ensure that students are
acquiring, generalizing, and maintain-
ing the skills that they have been
taught.
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