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This study examined the impact of the Self—Determined Learning Model of
Instruction (SDLMI) in promoting student academic performance in science class
for three middle school students with high—incidence disabilities. Using the SDLMI,
the students set their goals, developed action plans, implemented and adjusted their
plans, and evaluated their progress. This study used a multiple baseline across
participants design and the entire study took 12 weeks to complete using one—
to—one instruction, with each intervention session ranging from 15 to 25 minutes.
The results indicated that all students achieved self—selected goals to mastery
levels. Also, most stakeholders indicated positive opinions about implementing the
SDLMI. Implications and future directions for research and practice are discussed.
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| . Introduction

A growing number of researchers and studies have suggested that
promoting self—determination is an important means to enhance student access
to and involvement in the general education curriculum (Lee, Wehmeyer,
Palmer, Soukup, & Little, 2008; Wehmeyer & Field, 2007; Wehmeyer, Field,
Doren, Jones, & Mason, 2004). The reason that enhancing students’ self—
determination is highlighted as a way to promote access to the general
education curriculum is, in part, because standards and benchmarks in most
states involve “objectives pertaining to skills such as goal setting, problem
solving, decision making, and choice making, and all of these are component
elements of self—determined behavior” (Agran, Wehmeyer, Cavin, & Palmer,
2008, p. 107). In addition, instruction specifically designed to teach component
elements of self—determined behavior plays a key role in providing curriculum
modifications, including both curriculum adaptations (.e., modifying content
representation or presentation) and curriculum augmen tations (i.e., providing
additional strategies), which promote students’ involvement and, presumably,
progress in the general education curriculum (Wehmeyer et al., 2004). Palmer,
Wehmeyer, Gipson, and Agran (2004) have suggested that curriculum augmen
tations contribute to students’ access to the general education curriculum
by teaching them “learning—to—learn, self—regulation, or other strategies
that enable them to succeed” (p. 430).

The Self—Determined Learning Model of Instruction is an evidence—
based teaching model to teach students self—directed learning strategies
(SDLMI; Wehmeyer, Abery, Mithaug, & Stancliffe, 2003). The SDLMI supports
students with and without disabilities to set goals, create action plans to
achieve those goals, adjust their goals or action plans to meet their goals
and, ultimately, to maximally direct their own learning (Wehmeyer, Palmer,
Agran, Mithaug, & Martin, 2000). The SDLMI s efficacy is not constrained
by a particular kind of education goal, content area, learning context, or
disability category, because the model is based on a universal problem—
solving strategy and reflects students’ preferences, educational needs, and
self—selected goals (Agran et al., 2008).

There have been multiple studies in recent years that examined the
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effects of the SDLMI using both quasi—experimental and single subject design
studies. These studies examined the effects of the SDLMI on students’

educational goal achievement (Lee et al., 2008; Palmer et al.,, 2004; Palmer
& Wehmeyer, 2003; Wehmeyer et al.,, 2000). Recently, Wehmeyer et al.
(2012) used a group—randomized, modified equivalent control group design
to evaluate the causal relationship between the SDLMI and students’ levels
of self—determination. Analysis using structural equation modeling (SEM)
found that students who received the SDLMI in the treatment group in the
first year of the longitudinal study indicated a significantly more positive
increase in self—determination scores than the students in the control
group, providing evidence of the impact of the SDLMI on students’ self—
determination. During the second year of the study, members of the previous
year’s control group were introduced to the SDLMI; the treatment results
demonstrated a similar impact on self—determination as was experienced by
the treatment group in the first year.

Importantly in terms of this study, a related study provided evidence of
the causal relationship between receiving instruction using the SDLMI and
students’ academic and transition goal attainment and their access to the
general education curriculum. Shogren, Palmer, Wehmeyer, Williams—Diehm,
and Little (2012), using a cluster or group—randomized trial control group
design and multi—level modeling analysis, found that instruction using the
SDLMI had a significant and positive impact on students’ goal attainment
scores depending on students’ disability categories. That is, students with
learning disabilities (LLD) had greater attainment of academic goals whereas
students with intellectual disability demonstrated greater attainment of
transition—related goals. The study also found that students with disabilities
who received instruction using the SDLMI had significantly more positive
increases in scores pertaining to access to the general education curriculum
using a classroom—based eco—behavioral observation system.

Recent single—subject design studies have documented the functional
relationship between the SDLMI and students’ educational goal attainment.
The students’ goal areas examined in these studies include (a) transition
and job performance (Agran, Blanchard, & Wehmeyer, 2000; McGlashing—
Johnson, Agran, Sitlington, Cavin, & Wehmeyer, 2003); (b) social skills
(Agran, Blanchard, Wehmeyer, & Hughes, 2002); (c) knowledge of the
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SDLMI and problem behaviors (Mazzotti, Test, & Wood, 2013; Mazzotti, Wood,
Test, & Fowler, 2012); and (d) academic skills (Agran et al., 2002; Agran,
Cavin, Wehmeyer, & Palmer, 2006; Agran et al., 2008; Agran, Wehmeyer,
Cavin, & Palmer, 2010). All participants in these studies who completed the
SDLMI process demonstrated improved outcomes and maintained positive
outcomes during the maintenance phase.

These single subject studies included students with cognitive disabilities,
including students with intellectual disability. A total of 43 participants was
included in these eight single—subject studies. Among them, more than 60%
of the total participants (7=26) were identified with cognitive disabilities.
However, less than 5% of total participants (2=2) received special education
services under the category of learning disabilities. In addition, it was not
until 2012 that studies started to include students with emotional/behavioral
disorders (EBD) to examine the effects of the SDLMI on students’ educationally
relevant goal attainment (Mazzotti et al., 2012; Mazzotti et al., 2013). This
situation is consistent with findings of a meta—analysis study conducted by
Algozzine, Browder, Karvonen, Test, and Wood (2001). Algozzine et al. (2001)
indicated that single subject studies examining the impact of interventions
leading to students’ enhanced self—determination primarily involved students
with intellectual disability and suggested the need to investigate the impact
of such interventions with students with higher—incidence disabilities.
Considering that the SDLMI is designed to enable a broad range of students
to become “causal agents” in their learning process across various content
areas, learning environments, and ages (Wehmeyer, Agran, Palmer, Mithaug, &
Blanchard, 1998, p. 7), further research examining the effects of this instructional
model for students with high—incidence disabilities is clearly warranted. Therefore,
the purpose of this study was to examine the impact of the SDLMI on the
academic performance of three middle school students with high—incidence
disabilities who were included in the general education curriculum. Specifically,

the study examined the following research questions:

Research Question 1: Are there effects of the self—determined learning
model of instruction on specified academic performance
of three middle school students with high—incidence
disabilities?
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Research Question 2: Is improved academic performance maintained
when the intervention is not provided?
Research Question 3: Does improved academic performance generalize

to another context?

II. Method

1. Participants

Participants (pseudonyms are used throughout) were three middle
school students with high—incidence disabilities. The students who met the
following criteria participated in this study: (a) student had a diagnosis of
high—incidence disabilities (e.g., learning disability, emotional/behavioral
disorders, and other health impairment), (b) student received instruction in
general education classrooms, (c) student maintained minimum attendance
requirements necessary to attain core academic credits during the current
semester, and (d) a parent/guardian and the student showed interest in
participating in this study through signing consent and assent forms. <Table

1> provides more specific demographic information of each student.

1) John

John was a l4—year—old (8" grade) Caucasian boy receiving special
education services under the categorical area of learning disabilities. John
was included in the general education curriculum, including social studies,
science, and gym activities three to five hours a day. He was also receiving
support from resource room sessions one to three hours a day. John
needed examination accommodations to support his access to the general
education curriculum. The special education teacher reported that John did
not have any goal—setting experience before; however, he recently obtained

a new job in the community.
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2) David

David was a l4—vyear—old (8" grade) Caucasian boy with Attention
Deficit Hyperactivity Disorder (ADHD) and LD. David was included in
general education coursework, including social studies, science, and art,
three to five hours a day. He also received support from resource room
sessions one to three hours a day. David wanted to have a general diploma
and needed examination accommodations to support his learning. David had
some goal—setting experiences in the past, but he expressed a desire to be

an architect in the future.

3) Kimberly

Kimberly was a 12—year—old (6" grade) Caucasian girl receiving special
education services under the category of learning disabilities. Kimberly was
included in general education coursework, including social studies, gym
activity, and science, three to five hours a day. She was also receiving
support from resource room sessions one to three hours a day. Kimberly
needed assistive technology (e.g., screen readers) and examination
accommodations to support her involvement and progress in the general
education curriculum. She also had some goal—setting experiences and

expressed a desire to be a performer in the future.

{Table 1> Characteristics of the Participants
Participant Grade Ethnicity Gender Disability Goal S.e tting Subject
/Age Category Experience
John 81/14 Caucasian Male LD No Experience Science
David 81/14 Caucasian Male ADHD & LD Some Experience Science
Kimberly 6M/12 Caucasian Female LD Some Experience  Science
2. Setting

The study took place in a suburban school district in the mid—western

region of the United States. After obtaining approval from the Institutional
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Review Board (IRB) of the university, the research team initially contacted
secondary special education coordinators of school districts for permission
to conduct the study. After one of the school districts approved the
research, the study was conducted in the Spring of 2012. The intervention
was implemented in the school library media center during an open study
hall or resource room hour as one—to—one instruction, depending on
students’ preferences and school schedules. Each intervention session
lasted 15 to 25 minutes. The entire study was completed over 12 weeks

with an average of 28 sessions for all participants.

3. Experimental Design and Intervention Procedures

In this study, the functional relationship between the SDLMI and each
student’s academic performance in science content was examined. A
multiple baseline across participants design was employed because learning
and behavior with the SDLMI cannot be reversed (Kennedy, 2005). The
experimental design included five experimental conditions: pre—baseline,
baseline, intervention, maintenance, and generalization.

The SDLMI involves three phases: What is my goal? (Phase I); What is
my plan? (Phase II); and What have I learned? (Phase III) This intervention
is implemented with three sets of four Student Questions that support
students to determine, modify, and work toward self—selected goals. The
questions are not the same between phases, but each phase represents
identical steps in the problem solving sequence. That is, (a) identifying the
problem; (b) identifying potential solutions to the problem; (c) identifying
barriers to solving the problem; and (d) identifying consequences of the
identified solutions (Wehmeyer et al., 1998). Students complete progress
sheets during each phase and indicate their responses to each question.
Each phase of the SDLMI takes place in different conditions: phase I takes
place in the pre—baseline condition; phase II is performed at the beginning
of the baseline condition; and phase III is implemented during the
intervention condition. These phase changes are inevitable in implementing
the SDLMI within the context of a single subject design; however, these

alterations do not mean that the experimental conditions are changed



312 S+us XE: o[22 AHM(H153 12)

(Agran et al.,, 2008).

1) Pre—baseline

Each student was supported to answer questions in Phase I of the
SDLMI during the pre—baseline condition. The researcher had conversations
with participants, guiding the process and purpose of the intervention and
asking the four Phase I questions to enable students to determine educational
goals. As seen in <Figure 1>, the four questions included (a) What do I
want to learn?; (b) What do I know about it now?; (¢c) What must change
for me to learn what I don’t know?; and (d) What can I do to make it
happen? To answer these four questions, students were required to identify
their own strengths, preferences, interests, current status, and environmental
barriers and opportunities. The researcher also conducted short interviews
with each student’s general and special education teachers to support
students to determine educational goals that were most beneficial to their
academic achievement. Data were not collected during the pre—baseline
condition. During this condition, the researcher supported the student to set
specific, measurable, and attainable academic goals. All students wanted to
understand science vocabularies so that they could be more meaningfully
engaged in science class. John and David selected journaling key vocabulary
terms and memorizing those terms in order to prepare for tests. Similarly,
Kimberly selected vocabulary terms in the textbook that she did not
understand. Then she searched for and memorized the definition best suited

for that particular context.
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The Self-Determined Learning Model of Instruction (SDLMTI): Phase 1- Ser a Goal {Pre-baseling)

STUDENT QUESTIONS
(STUDENT WOREKING SHEET)

RESEARCHER OBJECTIVES
(TREATMENT FIDELITY CHECELIST)

Whar is my goal?
O Improve mv school work
O Meet more people
O Leam to
O Other

Whar is my geal? — Educational Supports

O 1.1. Student salf-azsessment of mmterasts, abilihes, and
mstructional needs.

1.2, Awareness fraiming.

1.3. Chotce-makng instruchion.

1.4. Problem-solving instuction.

L.5. Decision-making instruchion.

1.6 Goal-sething instruction.

oooono

% Please answer to below questions

* Please mark (V') on Teacher Objectives that you
met or fargeted.

1. Whar do I wanr te learn or improve in
{ ) class?

Smdenr Ouesaon 1- Whar do I wanr ro learn ?
O 1.1. Enable students to identify specific strengths and
mstructional needs.
O 1.2. Enable students to commumicate preferences,
mterests, beliefs and values.
O 1.3. Teach students to priontze needs.

<

O

2 Whar de I know abouritnewin { |}
class?

Smdent Quesnon 2: Whar do I know abour it new?
O 2.1. Enable students to identfy their current status in
relation to the instmetonal need.
O 2.2. As=ist students to gather infoomation about
opportunities and bamers o their epvironments.

L

<

3. Whar must change for me ro learn whar I
don’t kmew m J
class?

Smident Quesnon 3: Whar muse change for me to learn
what I don 't know?

O 3.1. Enable students to decide if action will be focusad
toward capacity bulding, modifying the environment,
or both.

O 3.2. Support students to choose a need to address from

2V

the priontized list.
2O

4. What can I do to make this happen?

Sindent Question 4: What can I do to make this happen?
O 4.1. Teach student= to state a goal and 1dentify critena
for achieving goal.

*~ I have listed a specific. measurabla
activity for student guestion 4. This iz my
goalin | ) clazs, the activity Iwill
be working on during Phase 2 and Phase3.

<Figure 1>

End of Phase 1 Go on to Phaze 2

Student gquestions and researcher objectives at Phase |

of the SDLMI. Adapted from Wehmeyer et al. (1998)
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2) Baseline

All students started the baseline condition concurrently. The researcher
told each student that they would be observed during one—to—one instruction,
but did not tell the reason. No feedback, reinforcement, or prompts were
provided during the baseline condition. The second phase of the SDLMI was
performed at the beginning of the baseline to (a) create students’ action
plans to bridge the gap between self—evaluated current status and
self—selected goals and (b) select students’ own instructional strategies.

First, students developed their action plans with the support of the
researcher. Students worked on progress sheets, answering each of the
four questions designed to support students in developing an action plan to
achieve their goals. As shown in <Figure 2>, the four questions in Phase II
are: (a) What can I do to learn what I don’t know?; (b) What could keep
me from taking action?; (c) What can I do to remove these barriers?; and
(d) When will I take action? Among the three participants, Kimberly
adjusted a part of her action plan while working on progress sheets. This
adjustment was based on the flexible nature of the SDLMI that reflects the
ongoing process modifying students’ goals or action plans to meet their
goals, when necessary. The element that Kimberly adjusted was matching
an unknown word to the vocabulary strip that has the definition of that
vocabulary term instead of matching an unknown word to the picture. The
whole series of Kimberly’ s task analyses were the same except for this
change.

Next, students selected their own learning strategies. Based on the
“Teacher’s Guide to Implementing the Self—Determined Learning Model of
Instruction Adolescent Version” (Wehmeyer et al., 1998), the researcher
narrowed down three frequently used self—directed learning strategies that
were particularly suited for Phase II: self—instruction, antecedent cue
regulation, and self—monitoring. Then, the researcher explained these three
self—directed learning strategies to the students and asked them to choose
one or two that they wanted to use during the intervention. To support
students to choose, the researcher verbally explained each strategy and
provided them with a visual model of how this strategy functions.

John selected self—monitoring (.e., checking steps of task analysis



The Effects of the Self-Determined Leaming Model of Instruction on Academic Performance of Students with High-Incidence Disabilities 315

completed by him) as a self—directed learning strategy to achieve his goal.
David chose two—tiered self—monitoring strategies: checking steps of the
task analysis completed by him and graphing his performance at the end of
the intervention session. Kimberly wanted to use both antecedent cue regulation
and self—monitoring. Once a stable baseline trend of at least three consecutive

sessions had been established for the academic performance of each student,

the next condition began.

The Self-Determined Learning Model of Instruction (SDLMI): Phase I- Take dcrion (Baseline

STUDENT QUESTIONS
(STUDENT WOREKING SHEET)

RESEARCHER OBJECTIVES
(TREATAMENT FIDELITY CHECKLIST)

What is my plan®

= Ler's think abour how ro achieve the
goal that you set.

What s my plan? — Educational Supperis
2.1. Self-scheduling.

2.2 Selfmstruction.

2.3, Antecedent cus regulation

2.4, Choice-making m=truction.

2.5 Goal-attimment shrategies

2.6, Problem sclving inshuction

2.7. Decision-making instrechon

2 B Selfadvocacy and assertiveness ramng.
2.9 Cc rcation skalls trame
2.10. Self-monrtorng.

= Please answer to| below guestions

5. Whar can I do ro learn swehar I don’'r
Enow?

' ooooopooon

Please mark (V) on Teacher Objectives thar you met or
rargeted.

Emdenr Question 5 Whar can I do to learn swhar T domn’r
kmnow?
O 5.1. Enable students to self-evaluate status and self-

nSg

identified goal status.
<L

&6 Whar conld keep me from raking
acrion?

Emdens Question & Whar conld keep me from raking acrion?
[0 &.1. Enable students to determine plan of action to bridge
zZap between self-evalnated corrent status and self-

>

identified goal status.
< 5

7. Whar can I do to remaove these
barriers?

Erudenr Question 7: Whar can I do to remove these barriers?

O 7.1. Collaborate with student to identify most appropriate
instruchional strategies.

O 7.2. Teach student needed student-directed learmang
strategies.

[0 7.3. Support student to implement stndent-directed
learmung strategies.

O 7.4, Provide mutunally agreed upon teacher-directed

L+

instruction.

& When will I rake acrion?

Ermdenr Question §: When will rake action?
O £.1. Teach students to state a gozl and identify criteria for
achisving goal.
O $£.2. Enable student to implement action plan.
[0 8.3. Enable siudent to self-momntor progress.

=~ End af Phase 2.
I will start working on my Plan and
then go on to Phase 3.

<Figure 2>

End of Phase 2 Go on to Phase 3

Student questions and researcher objectives at Phase Il

of the SDLMI. Adapted from Wehmeyer et al. (1998)
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3) Intervention

Phase III of the SDLMI was completed during the intervention condition.
The purpose of Phase III was to guide students in evaluating their progress
to accomplish their own goals. As shown in <Figure 3>, students answered
the following questions: (a) What actions have I taken?; (b) What barriers
to success have I removed?; (c) What has changed about what I don’t
know?; and (d) Do I know what I want to know? Students answered these
questions, self—evaluated the effectiveness of their actions, and monitored
their progress during the entire intervention process with the self—selected
instructional strategies identified in the Phase II. After demonstrating an
80% success rate for reaching their academic performance for three
consecutive sessions based on the researcher’'s observation data, the

students proceeded to the maintenance condition of the study.

The Self-Determined Learning Model of Instruction (SDLMTI): Phase 3- Addjnusr Goal or Plan (Intervenrion)

; RESEARCHER OBJECTIVES
STUDENT QUESTIONS ; :
(STUDENT WORKING SHEET) (TREATMENT FIDELITY CHECKLIST)

What have I learmred? Fhat is my plan? — Educational Supports
3_1. Self-evaluation strategies

- Choice-making instruction.

. Goal-setting instmction.

. Problem-solving instraction.

. Decision-making instruction.

- Lat’s think about whether you achieved
the goal yer.

Self-reinforcement strategies.
Self-recording strategies.
Self-monitoring.

ogooopoo

3.
3.
3.
3.
3.
3.
3.

[Nl = VR ARV %)

& Please answer to below questions = Please mark (V') on Teacher Objectives that you met or
targeted.

9. Whar actions have I faken? Srudens Question 9: What actions have I taken?
O ©2.1. Enable students to self-evaluate progress toward goal
achievement.

> <L -

i0. Whar barriers have been removed? Srudenr Question 10: Whar barriers ave been removed?
O 10.1. Collaborate with student to compare progress with
desired outcomes.

> ~ >

I11. Whar fras changed about whar I don’t Studens Question 11: Whar has changed about what I don’t

Krrow? Krnow?

[0 11.1. Support student re-evaluate goal if progress is
msufficient.

O 11.2. Assist student to decide if goal remains the same or
changes.

O 11.3. Collaborate with student to identify if action plan is

1

adequate or inadequate given revised or retained goal.
11.4. Assist student to change action plan if necessary.

> <>

12, Do I Enow whar I want fo know? Student Question 12: Do I know whar I want to Enow?
[0 121 Enable student to decide if progress is adeguate.
inadequate. or if goal has been achieved

<{Figure 3> Student questions and researcher objectives at Phase Il
of the SDLMI. Adapted from Wehmeyer et al. (1998)
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4) Maintenance

Maintenance data was collected on students’ academic performance in
science content right after the entire intervention was completed. The
equivalent procedures to those used during the baseline and intervention
phases were used. However, specific praise, feedback, and prompts were not
provided. The data for maintenance was collected for four to five sessions,

which lasted approximately two weeks.

5) Generalization

The generalization data was also collected on students’ academic
performance, which was measured by the same problem solving process
that each student set. However, the research team changed the subject
from science to social studies in this generalization condition since all
participants were included in social studies. Generalization data were taken
for each participant two weeks after the completion of the maintenance.
The data collection took place over one week for one to three sessions
depending on students’ schedules. David and Kimberly completed three
sessions, whereas John only did one session due to his participation in job

orientation.

4. Role of the Researcher

The roles of the researcher included two main tasks. First, the
researcher implemented the SDLMI, ensuring the treatment fidelity. Second,
the researcher communicated with both general and special education
teachers to take care of scheduling and discussed students’ academic
performance and other considerations to facilitate the intervention and

maximize students’ success.

5. Dependent Measures and Recording

1) Dependent Variables
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The primary dependent variable for each student was the problem—
solving process in order to understand science vocabulary. The problem
solving processes vary across students, depending on students’ goals and
action plans identified at Phase I and Phase II of the SDLMI, respectively.
Each dependent variable was measured according to the problem solving
process by measuring each step on a task analysis. Then, the total score

was recorded as the percentage of correct performance.

2) Inter—observer agreement

The primary researcher was assisted by a second observer who was
well—trained in observing students’ academic performances to obtain the
inter—observer agreement. Observer training was conducted after the action
plans were designed based on students self—selected goals during Phase
II of the SDLMI. The primary researcher explained students’ education
goals and provided the second observer with the observation checklists for
students’ task analyses. Then, both observers observed and recorded
students’ performance with three initial baseline sessions for each student
as practice.

Inter—observer agreement scores were collected throughout approximately
25% of the sessions (i.e., John—7 sessions, David—7 sessions, and Kimberly’ s
7 sessions that were collected using the adjusted action plan). The second
observer independently observed the digitally recorded files and scored
participants’ academic performance. According to Artman, Wolery, and Yoder
(2012), both graphed data and summary percentages of inter—observer
agreement are recommended to demonstrate transparency and to avoid

“observer drift,” so that readers can make better judgments about the
study results (p. 73). <Figure 4> displays the percentage of correct
academic performance, along with the inter—observer agreement distribution.
In addition, the percentage of inter—observer agreement was computed as
agreements divided by agreements plus disagreements. The mean of

inter—observer agreement was 98.94% with a range from 95.31% to 100%.

3) Treatment Fidelity

Treatment fidelity protocols for each phase, driven from the SDLMI
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teacher guide manual (Wehmeyer et al.,, 1998), were used to ensure the
treatment fidelity. Treatment fidelity protocols are presented in figures 1,
2, and 3. The primary researcher checked treatment fidelity protocols

during or after each session,

4) Social Validity

According to Kennedy (2005), social validity is the “estimation of the
importance, effectiveness, appropriateness, and/or satisfaction various people
experience in relation to a particular intervention” (p. 219). At the end of
the generalization condition, the researcher conducted brief surveys to
students, general education teachers, and special education teachers to ask
questions about effectiveness, appropriateness, and satisfaction of the SDLMI.
The social validity questionnaires included seven questions for students and
five questions for teachers, using a five—point Likert scale (.e., 1 =

strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree).

lll. Results

1. Students’ Academic Performance

Results of each student are included in <Figure 4> Data for each
student’ s performance is displayed as percentage. To analyze the functional
relationship between the SDLMI and students’ performance, each student’s
academic performance was interpreted based on the following four elements:
(a) change in level, (b) immediacy/latency of change, (c) variability, and (d)
change in trend (Kennedy, 2005; Riley—Tillman & Burns, 2009). With regard
to the change in level, means of the academic performance percentage and
its range between phases were reported. Second, the immediacy/latency of
change was identified to determine how quickly a change in the data
pattern was generated after the introduction of the intervention. Third,
variability was identified as percent of nonoveriapping data (PND) to compute

the effect size. PND, a conventional effect size for single subject design
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studies, was calculated by determining the percentage of data points in the
intervention condition that do not overlap with the most desirable baseline
data point. Last, the trend of the data was identified to evaluate if the
stream of outcome data was increasing, decreasing, or remaining stable
over time. The reported percentages in this section were determined by
conversations between two observers when inter—observer disagreements

occurred.

1) John

Mean levels of John' s academic performance on the SDLMI were identified
in each experimental condition. During baseline, percentages of academic
performance ranged from 11.76% to 29.41%, with a mean of 17.64%. During
the intervention, John showed an increasing trend ranging from 61.76% to
100%, with a mean of 85.81%. Maintenance data for John remained at high
levels, ranging from 85.29% to 94.12% with a mean of 90.44%. Since John
had to participate in the new job orientation, only one piece of data was
collected for the generalization condition. His score for the generalization
condition was 91.18%, which was higher than the mean level of maintenance
data. Second, in terms of immediacy/latency of change, there was the large
change (55.89%) in the level of John’s academic performance between
baseline and intervention conditions, which indicated an immediate impact
after the introduction of Phase III of the SDLMI. Third, the simple manner
of expressing variability of data was reported as a high—low range when
indicating the mean values. In addition, it turned out that John had 100% of
PND, which is a large effect size. Last, John showed an increasing trend
during the intervention and remained stable over the maintenance condition,

which showed a complete overlap with those of the intervention condition.

2) David

David’s academic performance over baseline ranged from 38.89% to
73.75%, with a mean of 60.04%. During the intervention, David’s mean score
increased up to 90.01%, with the range from 80.21% to 95.83%. The increased
performance was maintained during the maintenance and generalization

conditions, with the mean levels of 92.49% and 85.42% and ranges from
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84.58% to 95.83% and from 83.33% to 87.5%, respectively. Second, in
terms of immediacy/latency of change, there was a change (15.63%) in the
level of academic performance between baseline and intervention conditions.
Third, the PND for David was 100%, which indicates a large effect size.
Last, David demonstrated a slightly upward trend during intervention and
remained above the mastery criterion (80%) during both maintenance and

generalization conditions.

3) Kimberly

As mentioned earlier, Kimberly adjusted her task analysis during the
baseline. The four pieces of data that were collected before adjusting her
task analysis were also displayed in <Figure 4> as indicated by empty
squares on the graph. Kimberly displayed stable baseline performance with
a mean of 39.13% and range from 32.35% to 47.06%. During the
intervention, the mean score of Kimberly's performances was 84.38%
(range, 64.71% to 100%). Maintenance data for Kimberly ranged from
79.41% to 88.24% with a mean of 84.71%, and generalization data ranged
from 88.24% to 91.18% with a mean level of 90.20%. Second, in terms of
immediacy/latency of change, there was a drastic immediate effect on
Kimberly’s level of academic performance (57.72%) between baseline and
intervention conditions. Third, the PND for Kimberly was also 100%,
showing that there was no overlap data with baseline during the
intervention condition. Last, there was an increasing trend in general even
though the data distribution fluctuated compared to those of other students.
However, the data variability between the 13" and 16" sessions mainly
stemmed from Kimberly's poor health condition. During both maintenance
condition and generalization condition, the data remained stable at the

mastery level.
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<Figure 4> Percentage of correct academic performance shown by three

participants. This figure displays the inter—observer agreement distribution

between two observers. The squared symbols in Kimberly's graph display
data prior to adjusting her action plan
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2. Treatment Fidelity

The percentage of treatment fidelity was computed by (the number of
objectives completed/the number of objectives listed in the treatment
fidelity protocols)*100. Treatment fidelity was 100%.

3. Social Validity

As shown in <Table 2>, students, general education teachers, and special
education teachers scored relatively high scores on the SDLMI social
validity surveys. The mean responses ranged from 3 to 4 for students, 4 to

5 for general education teachers, and 2 to 4 for special education teachers.

{Table 2> Social Validity Responses
# Question Items John David Kimberly Mean
1 I achieved my goal. 5 3 5 4
2 The training was easy to follow. 3 4 5 4
3 ;I;?errllzssons of the SDLMI were adequately challenging 3 A 3 3

I will continue to set goals, make action plans, and
evaluate what I did in the future.

This intervention helped me study in the general
education classrooms.

6 I enjoyed this instruction. 4 4 5 4

7 1 would recommend this intervention to my friends. 4 3 3 3
The intervention is appropriate and important for my

1 5 5 5 5
student
I feel that I can implement the SDLMI with the provided

2 written notes regarding the intervention for my student 3 3 4 4

in the future.

GE The intervention was helpful for my student to set
3 goals, use self—regulation skills, and promote the 5 5 5 5
access to general education curriculum.

Overall, my student enjoyed participating in the
intervention.

5  Overall, I am satisfied with this intervention. 5 5 5 5
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{Table 2> Social Validity Responses (Continue)
# Question Items John David Kimberly Mean
The intervention is appropriate and important for my
1 3 3 5 4
student
I feel that I can implement the SDLMI with the provided
2 written notes regarding the intervention for my student 2 2 . 2
in the future.
SP The intervention was helpful for my student to set
3 goals, use self—regulation skills, and promote the 2 4 4 3

access to general education curriculum.
A Overall, my student enjoyed participating in the 9 A A 3
intervention.

5  Overall, I am satisfied with this intervention. 3 4 4 4

Note. S =student, Ge = General Education teacher, and SP = special education teacher

V. Discussion

This study examined the effect of instruction using the SDLMI on the
academic performance of three middle school students with high—incidence
disabilities. The SDLMI was used as a curriculum augmentation strategy
that supported each student’s involvement and progress in the general
education curriculum. As indicated in the results section, visual analysis of
graphed data indicated a functional relationship between the SDLMI and
increased academic performance demonstrated by all students. The
discussion section includes (a) limitations of the study and (b) summary of

the findings.

1. Limitations of the study

Several limitations of this study are noted in the following. First, time
constraints at the end of the school year impeded gathering maintenance
data over a longer period of time, and the time between maintenance and

generalization conditions was only two weeks. In addition, John had only
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one piece of generalization data due to his job orientation. Future studies
should be designed to allocate enough time for collecting solid generalization
data. Second, the study findings would have been strengthened if the
treatment fidelity checklist was completed by a third person. Third, each
student’s academic performance was observed during the one—to—one
session rather than in the general curriculum setting. Although general
education teachers reported that positive student academic performance was
observed in class, future efforts should be made to observe students’

academic performance in general education classrooms.

2. Summary of the Findings

This study has extended our understanding of the efficacy of the
SDLMI to promote students’ academic goal attainment and access to the
general education curriculum. As described in the introduction section, the
SDLMI has a broad range of adaptability enabling students to set various
academic goals, develop action plans to achieve goals, and evaluate their
progress as support to academic skill instruction. However, there is only
limited information regarding how single subject design studies are
addressing the SDLMI with content—specific academic goals. The majority
of studies investigating the effects of the SDLMI on students’ academic
skills was focused on students’ «classroom participation skills, such as
following directions, contributing to class, and speaking in public (Agran et
al., 2002; Agran et al.,, 2008; Agran et al., 2010). Given that only one
study has examined content—specific goals, namely, engagement in content
tasks and activities (Agran et al., 2006), this study provides important
contributions to the literature by applying the SDLMI to achieve students’
content—specific academic goals within the context of single—subject design.
More future studies that address effects of the SDLMI on content—specific
academic goals are needed.

Furthermore, instruction using the SDLMI enabled students with disabilities
to become self—directed learners; by doing so, it increased students’ opportunities
to more effectively direct their own learning. Agran, King—Sears, Wehmeyer,
and Copeland (2003) emphasized that student— directed learning implies
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that “the teacher is working in partnership with the student to identify
every aspect of the task in which the student can engage independently or
with minimal supports, and even when the student cannot independently
perform a behavior, that action is performed based on the student’s
preferences and input” (p. 4). Discussion with students, which enabled them
to work through the Student Questions and to perform the academic task
independently by using self—directed learning strategies, supported students
to be equal partners in their learning process. It is worth noting that one of
the suggestions to help students with disabilities experience more positive
transition outcomes is teaching students self—directed learning before they
enter high school (Rusch, Hughes, Agran, Martin, & Johnson, 2009).

In a review examining interventions leading to students’ enhanced
self—determination and academic skills, Konrad, Fowler, Walker, Test, and
Wood (2007) indicated that students with LD and ADHD demonstrated higher
levels of academic performance when self—directed learning strategies were
combined (e.g., interventions that combined self—management with goal
setting). Their findings provide an explanation for the effects of the SDLMI,
because this model involves a set of problem—solving processes of goal
setting, independent performance using self—management or student— directed
learning strategies, self—evaluation, and adjustment (Wehmeyer et al., 2000).
In addition to effects of the SDLMI on students’ academic achievement,
numerous studies have documented the efficacy of the SDLMI on students’
self —determination, goal attainment, and access to the general education
curriculum (Agran et al., 2003; Lee et al.,, 2008; Shogren et al., 2012; Wehmeyer
et al.,, 2013; Wehmeyer, Palmer, Shogren, Williams—Diehm, & Soukup, 2010).
In particular, Lee et al. (2008) and Shogren et al. (2012) stated that
providing instruction using the SDLMI increased students goal attainment
and promoted the general education curriculum, providing evidence that the
SDLMI can be utilized in the context of general education classrooms
across content areas. Given that the SDLMI is designed to help educators
teach students to become self—directed learners as a teaching model, the
implication for future practice is straightforward. More training and support
is needed so that teachers have more chances to implement the SDLMI
during their lessons. As this is accomplished, it will aid schools in meeting

the accountability requirements that Individuals with Disabilities Education
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Act (IDEA, 2004) and No Child Left Behind (NCLB, 2001) have imposed
on schools.

In summary, participants in the present study demonstrated effects of
the SDMLI on their academic performance and stakeholders were satisfied
with the implementation of this model. These results add more evidence to
the established base of SDLMI studies, suggesting that implementing the

SDLMI results in better educational outcomes for students with disabilities.
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