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Abstract: This study was conducted to investigate the effectiveness of a transition-related instructional model (TRIO) for students
with intellectual and developmental disabilities (IDD). The model promoted self-directed problem-solving concerning transition-
related goals and career development. The TRIO model contained three instructional phases for problem-solving. Throughout the
three phases, three essential elements were determined in the transition curriculum for the self-directed learning process, including
transition-specific curriculum, self-determination instructions, and the circle of support. 79 junior high school students participated
in this study doing group assignments. They were split into the experimental group (n = 36) with the TRIO instruction and the
control group (n = 43). Scores on the Career Planning and Development Questionnaire before and after the intervention were
analyzed. The results indicated that the experimental group showed significantly higher scores than the control group on the overall
career competency and each sub-domain, and the patterns of score change were different between the experimental and control
groups when applying the hierarchical linear model (HLM).
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1. Introduction

Article 27 of the United Nations Convention on the Rights of Persons with Disabilities (CRPD) supports the right of individuals
with intellectual and developmental disabilities (IDD) to work on an equal basis with others in open, inclusive, and accessible
environments. It reflects the importance of providing educational opportunities for individuals with disabilities to develop work-
related knowledge and skills to work in inclusive environments. Meanwhile, it is also critical that transition training and career
development must not be put off until late in secondary education (e.g., high school). They must be started early in junior high or
early middle school. In this sense, before students with disabilities advance to high school, they need to be prepared to participate
in transition planning and goal setting actively related to post-secondary life and career. Therefore, an instructional model is
necessary to support a self-directed problem-solving process from career explore, and career orientation, to career preparation.

Students with intellectual and developmental disabilities have substantial challenges in intellectual and cognitive functioning
as well as in adaptive behavior as expressed in conceptual, social, and practical adaptive skills. For better social inclusion,
interpersonal relationships, and quality of life of individuals with IDD, career design focusing on individual strengths, environmental
supports, and elements of self-determination are required (Almalky, 2020; Damianidou et al., 2019; Dean et al., 2019; Wehman et
al., 2018). Morningstar and researchers (2012) indicated the importance of incorporating self-regulated learning, student-initiated
goals, and self-directed learning plans in preparing all students with or without IDD for better postsecondary outcomes. The critical
elements of the career-related curriculum have been validated for social inclusion and engagement, goal-directed problem-solving,
family involvement, natural support, and the elements of self-determination (Carter et al., 2011; Damianidou et al., 2018; Shogren
& Plotner, 2012). In addition, Youth Transition Demonstration projects are executed for beneficiaries aged 14-25 years old showing
positive effects on their increased employment rates. Important intervention components were identified for providing
individualized work-based experiences and supports, teaching self-sufficiency skills, involving family members, and promoting
service linkages (Fraker et al, 2018).

For a career development program, the Self-Determined Career Design Model was designed for adults with IDD to provide
higher self-determination and better employment outcomes (Dean et al., 2019). The study results indicated the critical features of
individuals’ strengths and interests included community support and strategies to support self-determination. other elements such
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as educational assertive technology were proposed by Lee et al. (2011) who used a computer-based reading program for student-
directed transition planning for middle school students with IDD. Improvements in transition-related knowledge were observed in
the program with high outcome expectancy and self-determination. Another study supported the positive effect of using an online
transition planning program (Better Outcomes & Successful Transitions for Autism; BOOST-A™) for adolescents on the autism
spectrum (Hatfield et al., 2017). The online transition planning program is structured based on self-determination, strengths-based,
and technology-based approaches as well as considerations of autism-specific needs. In that program, improvements were also
confirmed in career awareness and transition-specific self-determination, such as participation in transition meetings, exploration of
preferences and strengths, goal setting and work-related experiences. The study reported that more opportunities were provided for
the adolescents in home setting promoting decision-making, goal setting and problem-solving, which emphasized the importance
of home and family support.

In a recent and updated meta-analysis study, the impact of technology on employment-related outcomes for individuals with
IDD was examined (Damianidou et al., 2018; Damianidou et al., 2019), and the results supported the application of technology such
as smartphones or portable devices to in enhance the employment skills and functional competency of people with IDD. With the
advancement of more contemporary technology, more cognitively accessible accommodations can apply to individuals with IDD.
In particular, the positive effects were evident when the features of universal design were implemented in the design of the
intervention using applied cognitive technology, echoing the importance of earlier meta-analysis (Wehmeyer et al., 2006).

The purpose of this study was to examine the effectiveness of a transition-related instructional model (TRIO) for students with
IDD to promote their self-directed problem-solving abilities in applications to transition-related goal setting and career development.
In this study, the effect of the TRIO instruction on the Career Planning and Development Questionnaire (teacher- and student-rated)
for students was investigated.

2. Materials and Methods
2.1. Participants

79 junior high school students between 12—16 years old (Mean (M) = 13.98, Standard Deviation (SD) = 0.86) were recruited
from the northern part of Taiwan. Table 1 summarizes the participants’ demographics. All participants met the eligibility criteria of
(a) having cognitive and/or developmental disabilities and receiving special education and related services under The Special
Education Act of Taiwan; (b) being able to communicate verbally or through augmentative communication or other communicative
devices; and (c) being willing to engage in group activity such as discussing each person’s role in school, family, and community.
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Table 1. Demographics of participants.

All(N=179) Control (n =43) Exp. (n =36) Group Difference

Variable n % n % n % p dlVv
Age 79 13.98 £ 0.86 43 13.70+0.79 36 14.33+0.83 0.001 0.79
Sex 0.822 0.03
Male 45 57.0% 24 55.8% 21 58.3%
Female 34 43.0% 19 44.2% 15 41.7%
Cognitive functioning <0.001  0.48
Severely impaired 0 0.0% 0 0.0% 0 0.0%
Mildly impaired 62 78.5% 26 60.5% 36 100.0%
Not impaired 17 21.5% 17 39.5% 0 0.0%
Talented 0 0.0% 0 0.0% 0 0.0%
Interaction with peers <0.001  0.33
Low 21 26.6% 7 16.3% 14 38.9%
Medium 38 48.1% 27 62.8% 11 30.6%
Well 20 25.3% 9 20.9% 11 30.6%
Resource 0.250 0.23
No ability to find resources 3 3.8% 1 2.3% 2 5.6%
Need assistant finding resources 30 38.0% 15 34.9% 15 41.7%
Find resources independently 33 41.8% 22 51.2% 11 30.6%
Find resources in.dependently with 13 16.5% 5 11.6% p 2229
efficiency
Problem solving 0.089 0.29
No ability to solve problems 12 15.2% 4 9.3% 8 22.2%
No ability but would seek help 16 20.3% 7 16.3% 9 25.0%
Solve problems independently 36 45.6% 25 58.1% 11 30.6%
Solve problems independently 15 19.0% 7 163% 8 222%
with efficiency
Emotional/behavioral problems 0.213 0.14
Yes 64 81.0% 37 86.0% 27 75.0%
No 15 19.0% 6 14.0% 9 25.0%
Educational placement - -
Regular classroom 0 0.0% 0 0.0% 0 0.0%
Resource room 79 100.0% 43 100.0% 36 100.0%
Self-contained classroom 0 0.0% 0 0.0% 0 0.0%
Itinerant special education services 0 0.0% 0 0.0% 0 0.0%
Special school 0 0.0% 0 0.0% 0 0.0%
Assistive technology support 0.029 0.26
Yes 73 92.4% 37 86.0% 36 100.0%
No 6 7.6% 6 14.0% 0 0.0%
Family support 0.088 0.25
Low 9 11.4% 4 9.3% 5 13.9%
Moderate 37 46.8% 25 58.1% 12 33.3%
High 33 41.8% 14 32.6% 19 52.8%
Peer/teacher support 0.046 0.28
Low 2 2.5% 2 4.7% 0 0.0%
Moderate 14 17.7% 11 25.6% 3 8.3%
High 63 79.7% 30 69.8% 33 91.7%
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2.2. TRIO Model

Students with IDD have different levels of difficulties in communication, social interaction, school, and community living
skills as well as environmental support (American Association on Intellectual and Developmental Disabilities, AAIDD; Damianidou
et al., 2018; Schalock et al., 2007; Shogren & Turnbull, 2010). Therefore, the TRIO model is used to deliberate the unique needs of
students with IDD as well as the contextual factors of support networks and establish career-related goal-setting and self-regulated
problem-solving skills. The TRIO model is composed of three phases and is instructional. It incorporates three essential components
in the self-directed learning process, including transition-specific curriculum, self-determination related knowledge and behaviors,
and circle of supports instruction (Figure 1). The three-phased instruction of the model represents the self-regulated problem-solving
process related to transition-related goals and career development, starting from career exploration, and career orientation, to career
preparation. In career exploration, students’ current states are analyzed to guide them in envisioning their future lives. Self-
determination skills such as goal-setting and decision-making are incorporated into this phase. In the second phase of career
orientation, students are guided to complete a career blue print and action plans to achieve their goals earlier. Instructions on how
to build a circle of support are given to reinforce career development. In the third phase of career preparation, their blueprints with
people in their support network are discussed. Students communicate ideas and expectations in problem-solving and goal setting.
The career development phases are designed to (a) adjust the context of early middle school students in a boarder concept of career
awareness instead of specific job categories or specific skills and (b) connect their learning to possible transitioning of goals for
goal setting/attainment and problem-solving skills.

TRIO model: transition-related instructions

IH Career preparation ‘ I Career exploration
% educational supports | work and life
independence- self awareness
interdependence social supports
problem-solving
Transition-
specific
curriculum

Self-
determination
instructions

V\_/ 1. Career orientation
career choices
goal setting
action plans

Fig. 1. TRIO model of Instruction.

2.3. Procedure

After obtaining permission to conduct the study from the university’s Institutional Review Board, administrative offices and
special education teachers of junior high schools in Northern Taiwan were contacted to recruit students with IDD using a purposive
sampling method. 79 students met the inclusion criteria. After the research investigator explained the TRIO instruction and the
intervention procedures, 79 students and their parents or guardians consented to participate in this study. A quasi-experimental study
was used, and 79 participants were grouped by their teachers/classes to split them into the experimental group with the TRIO
instruction (intervention; n = 36) and the control group with usual instruction (control; n = 43). Teachers of participating students
were trained to administer the Career Planning and Development Questionnaire. Informed consents were obtained from all
participants and their parents/guardians.

The special education teachers of the participants received an intervention package that contained an electronic device and
hard copies of the TRIO instruction manual, class activities and presentation materials for each lesson, worksheets for students to
complete during class activities, as well as study measures and administration protocols. In addition to the intervention package, 12-
hour training workshops and a 3-hour rehearsal session were offered to ensure successful implementation of the intervention.
Teachers had weekly meetings during the 16-week intervention period to evaluate the progress of the course, reviewed lessons, and
discussed any concerns regarding reliable application of the model instruction.
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2.4. Measures

Career Planning and Development Questionnaires in the student- and teacher-rated versions were developed to measure
students’ level of knowledge and skills of transition-related goals, career development, and problem-solving. The questionnaire
included four subscales including career knowledge (11 items), career orientation (13 items), self-concept (12 items), and problem-
solving (14 items). The career knowledge subscale was included to measure students’ understanding of career-related roles, current
plans, and responsibilities. The career orientation subscale was included to measure students’ level of involvement regarding their
plans and their abilities to utilize the circle of support for problem-solving. The self-concept subscale was included to measure
students’ awareness of their career-related strengths and shortcomings and relate/compare them to other people’s view and
expectations of them. The problem-solving subscale was included to measure students’ abilities to identify problems and find
solutions to reach goals. Each item was scored on a Likert-type scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5
= strongly agree), yielding a possible maximum total score of 250 (i.e., overall career competency). The values of Cronbach’s alpha
ranged from 0.75 to 0.98, indicating adequate reliability of the questionnaire (student-rated version: 0.94-0.95; teacher-rated
version: 0.98) as well as each subscale (student-rated version: 0.75-0.90; teacher-rated version: 0.92-0.97).

2.5. Data Analysis

Descriptive statistics were obtained to describe the demographics of the participants and look at the statistical analysis results.
t-test was used for continuous variables and chi-square or Fisher’s exact test for categorical variables between the experimental
group and the control group. Each measure was analyzed using a hierarchical linear model (HLM) for the dependency of
observation—i.e., repeated measurements (level 1: time) of students (level 2)— and the differene between the experimental and
control groups. Specifically, the model was used to evaluate the difference in the score according to the group (group effect), time
(time effect), and intervention (group-by-time interaction). A significant group-by-time interaction indicated a significant effect of
the TRIO instruction. All analyses were conducted using SAS 9.4.

3. Results
3.1. Demographics

Table 1 shows no significant difference between the experimental and control groups in terms of gender (p = 0.82, Cramér’s
V = 0.03), resources (p = 0.25, V = 0.23), problem-solving ability (p = 0.09, V = 0.29), emotional/behavioral problems (p = 0.21,
V =0.14), and family support (p = 0.09, V = 0.25). However, the experimental group was older than the control group (p < 0.001,
d =0.79). All students in the experimental group were mildly impaired, while 39.5% of the control group were not impaired (p <
0.001, V = 0.48). The level of peer interaction was slightly higher for the control group (16.3% at a low level) than for the
experimental group (38.9% at a low level) (p <0.001, V =0.33). All students in the experimental group received assistive technology
support, while 14% of the control group did not received the support. Also, all students in the experimental group received at least
moderate support from their peers and teachers, while 4.7% in the control group received a low level of peer/teacher support. These
findings indicated that the experimental and control groups were different in students’ age, cognitive functioning, interaction with
peers, assistive technology support, and peer/teacher support. Thus, these variables were controlled for in the HLM analysis when
assessing the effects of the TRIO instruction.

3.2. Effect of Intervention

Table 2 shows the scores by students and teachers of career knowledge, career orientation, self-concept, problem-solving, and
the overall career competency Career Planning and Development Questionnaire before and after the intervention.

3.2.1. Career Knowledge

The experimental group scored lower for career knowledge than the control group before the intervention (students: p = 0.21,
d =0.29; teachers: p = 0.13, d = 0.35). The experimental group increased the scores with the TRIO instruction, while the scores for
the control group maintained or decreased (students: p < 0.05, d = -0.56; teachers: p < 0.001, d = -1.74). Consequently, after the
instructions, the experimental group showed a higher level of career knowledge than the control group (students: p = 0.29, d = -
0.24; teachers: p < 0.001, d =-0.97). These results suggested that the TRIO instruction impacted the career knowledge of students
with IDD positively. The efficacy of the TRIO instruction was confirmed by the HLM. The group-by-time interactions were
significant (students: p < 0.05; teachers: p < 0.001), indicating that after controlling for age, cognitive functioning, interaction with
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peers, assistive technology support, and peer/teacher support, the patterns of score change were different between the experimental
and control groups.

3.2.2. Career Orientation

Before the instructions, the scores of the experimental group for student career orientation were lower than those of the control
group (p =0.09, d = 0.38). Teachers’ scores were similar for the groups (p =0.57, d = 0.13). While the scores for the control group
slightly increased after the intervention, the experiment group showed a substantial increase in the scores (students: p < 0.05,d = -
0.61; teachers: p < 0.001, d = -1.49) after the intervention (students: p = 0.29, d = -0.24; teachers: p < 0.001, d = -0.90). The group-
by-time interactions were also significant in the HLMs (students: p <0.01; teachers: p <.001), confirming that the TRIO instruction
impacted the career orientation of students with IDD positively.

3.2.3. Self-Concept

Before the intervention, the score of students for self-concept was similar between the experimental and control groups (p =
0.80,d =0.06), and that of teachers was higher for the experimental group (p < 0.05, d =-0.53). The experimental group showed an
increase in the score, while the control group showed a small increase (students: p < 0.05, d = -0.54; teachers: p < 0.001, d =-0.82).
The experimental group showed a significantly higher level of self-concept than the control group after the intervention (students:
p < 0.05, d =-0.54; teachers: p < 0.001, d = -1.43). In the significant group-by-time interactions, the enhancement in self-concept
was significantly higher for the experimental group than for the control group (students: p < 0.05; teachers: p <0.001). These results
suggested that the TRIO instruction impacted self-concept among students with IDD positively.

3.2.4. Problem-Solving

The experimental group showed a lower score for problem-solving than the control group before the intervention (students: p
=0.13, d = 0.36; teachers: p < 0.05, d = 0.45). The experimental group increased the scores with the TRIO instruction, while the
scores for the control group maintained or decreased during the “business-as-usual” intervention (students: p < 0.01, d = -0.63;
teachers: p < 0.001, d = -2.30). Consequently, after the intervention, the experimental group showed a higher level of problem-
solving ability than the control group (students: p = 0.27, d =-0.25; teachers: p < 0.001, d = -0.88). The group-by-time interactions
were also significant in the HLMs (students: p < 0.01; teachers: p < 0.001), confirming that the TRIO instruction increased the
problem-solving ability of students with IDD.

3.2.5 Overall Career Competency

The experimental group had a lower level of overall career competency than the control group before the intervention (students:
p=0.16,d =0.33; teachers: p = 0.51, d = 0.15). The scores for the experimental group increased after the TRIO instruction, while
the scores for the control group increased slightly or maintained after the usual intervention (students: p =<0.01, d =-0.74; teachers:
p <0.001,d=-1.98). As a result, the experimental group demonstrated a higher level of overall career competency than the control
group after intervention (students: p = 0.11, d = -0.37; teachers: p < 0.001, d = -1.08). The significant group-by-time interactions
also indicated that the improvement was greater significantly for the experimental group than the control group (students: p < 0.01;
teachers: p < 0.001). These results suggested that the TRIO instruction increased the career competency of students with IDD.
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Table 2. Scores for measures by students and teachers.

Experimental Group
Al(N=179) Control (n =43) (n = 36) Difference
Variable a n M SD n M SD n M SD p d
Career knowledge (student-
rated)
Pre 094 79 4501 5385 43 4579 4.77 36 44.08 6.88 0.214 0.29
Post 095 79 4578 5.69 43 45.16 6.01 36 46.53  5.27 0.291 -0.24
Change 79 077 5.63 43 -0.63 5.19 36 244 574 0.015 -0.56
Career orientation (student-
rated)
Pre 0.75 79 45770 9.85 43 4740 841 36 43.67 11.10 0.094 038
Post 0.80 79 4951 8.23 43 48.60 8.02 36 50.58 8.46 0.290 -0.24
Change 79 3.81 9.74 43 121 7.53 36 692 11.19 0.012 -0.61
Self-concept (student-rated)
Pre 0.86 79 4573 897 43 4598 7.12 36 4544 10.87 0.802  0.06
Post 0.86 79 4887 7.57 43 47.07 7.49 36 51.03 7.19 0.020 -0.54
Change 79 3.14 8.49 43 1.09 7.75 36 5.58 8.80 0.018 -0.54
Problem-solving (student-rated)
Pre 0.86 79 4784 11.40 43 49.70 9.42 36 45.61 13.18 0.125 0.36
Post 0.86 79 53.10 10.20 43 5193 943 36 5450 11.02 0.268  0.25
Change 79 527 11.00 43 223 9.04 36 8.89 12.12 0.007 -0.63
Overall (student-rated)
Pre 0.90 79 184.28 30.72 43 188.86 24.28 36 178.81 36.59 0.164 0.33
Post 0.90 79 197.27 27.12 43 192.77 26.61 36 202.64 27.11 0.108 -0.37
Change 79 1299 2850 43 391 2098 36 23.83 32.56 0.003 -0.74
Career knowledge (teacher-
rated)
Pre 098 79 38.00 8.27 43 3930 7.33 36 3644 9.13 0.127  0.35
Post 098 79 4256 792 43 39.40 8.01 36 4633  6.00 0.000 -0.97
Change 79 456 7.45 43 0.09 4.29 36 9.89 693 <0.001 -1.74
Career orientation (teacher-
rated)
Pre 092 79 3425 10.75 43 3488 11.21 36 33.50 10.27 0.572  0.13
Post 094 79 3994 10.81 43 3588 10.72 36 4478 8.85 <0.001 -0.90
Change 79 5.68 8.57 43 1.00 5.61 36 11.28 8.18 <0.001 -1.49
Self-concept (teacher-rated)
Pre 094 79 39.20 8.81 43 37.12 8.78 36 41.69 8.29 0.020 -0.53
Post 095 79 4353 8.88 43 3881 7.77 36 49.17 6.59 <0.001 -1.43
Change 79 433 754 43 1.70 6.08 36 747 797 0.001 -0.82
Problem-solving (teacher-rated)
Pre 094 79 3533 1294 43 3795 14.05 36 32.19 10.85 0.048 0.45
Post 094 79 42.09 11.54 43 37.84 1195 36 47.17 8.75 <0.001 -0.88
Change 79 6.76  9.98 43 -0.12 548 36 1497 7.65 <0.001 -2.30
Overall (teacher-rated)
Pre 0.97 79 146.78 36.06 43 149.26 37.16 36 143.83 35.00 0.509 0.15
Post 096 79 168.11 37.27 43 151.93 36.87 36 187.44 27.53 <0.001 -1.08
Change 79 2133 29.03 43 2.67 1541 36 43.61 25.59 <0.001 -1.98
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4. Discussion

The results of this study confirmed the efficacy of the TRIO model showing that the experimental group showed significant
increases in scores compared with the control group in all measures. The findings echoed the previous results indicating that despite
challenges in social and daily life, students with cognitive and developmental disabilities were capable of adopting self-directed
learning in fulfilling their transition-related goals with interventions (Agran & Wehmeyer, 2000). One essential element of the
intervention model was self-determination. Transition planning is essential for self-directed goal-setting and problem-solving for
career development. It requires instructions to enhance strengths and needs, assessment of progress in reaching goals, and evaluation
of outcomes and resolutions. Research studies supported the inclusion of self-determination-related intervention in transition
planning (Carter et al., 2008; Damianidou et al., 2019; Dean et al., 2019; Powers et al., 2012; Wehmeyer et al., 2007). It was also
found that opportunities with natural and social support structures foster better career development for individuals with IDD
(Almalky, 2020; Dean et al., 2019). Since the result of this study proved that self-directed problem-solving and the circle of support
were effective, future research is necessary to incorporate additional contextual factors into the design of intervention for career
development. For example, the involvement of peers in interventional activities is required to increase the level of inclusiveness and
the intervention efficacy (Chou & Park, 2021).

5. Conclusions

The effectiveness of this three-phased TRIO model in promoting transition-related problem-solving and career development
of junior high school students with IDD was confirmed by the result of this study. Educational professionals can apply this model
to facilitate self-directed learning. In the first phase, career paths were explored by introducing and analyzing different aspects of
students’ lives and individual roles to connect the current state to possible future direction. In the TRIO instruction, the problem-
solving process was instructed considering individual and environmental factors. Teachers facilitated the discussion of students’
envisions and their lives and had students brainstorm what they could do or learn currently. Self-determination-related skills such
as goal-setting and decision-making were instructed. Additionally, the instruction on the circle of support was given in the first
phase of the TRIO model to understand their support networks (family/friends/teachers/people in the community/service providers)
and their help and benefits in career and transition planning. The importance of social support was validated in literature (Almalky,
2020; Damianidou et al., 2018; Dean et al., 2019; Eide & Roysamb, 2002; Fraker et al, 2018; Morningstar & Wehmeyer, 2008). In
the second phase, students were instructed to set up a future goal and complete a career blueprint with action plans to reach the self-
set goals. The goals students set in the second phase were not necessarily associated with a particular occupation but rather with
skills or knowledge to have/learn in preparation for a better post-secondary life. Since the TRIO model was designed for early
middle school of junior high school students, in the third phase, career preparation was not instructed for specific occupations.
Instead, in the TRIO model, an intervention on how to problem-solve issues related to their current and future lives was provided
so that they could be equipped with transition knowledge and skills required for the different phases of life. In the final intervention
phase, students discussed their blueprints with people in their support network. Teachers encouraged exchanging thoughts between
students and people in the circle of support, helping students explain their expectations for their plans and how to manage differences
and mutual agreements.

There are limitations in this study. First, we employed the Career Planning and Development Questionnaire, which was
developed specifically for this intervention. Even though the Cronbach alpha of the total and each scale validated the reliability of
this measurement, the generalizability of the intervention results might be confined. Second, the sample size may not be large enough
to represent the different levels of support and functional levels of intellectual and developmental disabilities. In future
investigations, it is necessary to modify the TRIO instructional model to validate the intervention effects.
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