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Original Research

In the evidence-based era of secondary transition (Test & 
Fowler, 2018), research has increasingly aimed to identify 
in-school experiences that contribute to positive outcomes 
after high school for students who experience disability. 
The need for this work is grounded in decades of research 
showing that students who experience disability have 
poorer outcomes than their peers who do not experience 
disability. The search to identify circumstances and experi-
ences that contribute to positive postschool outcomes, pri-
marily employment outcomes, began in the 1980s as 
researchers conducted follow-up and follow-along studies 
(see Alverson et al., 2010) with individuals who received or 
were receiving special education services following the 
enactment of the Education for All Handicapped Children 
Act (1975). Passage of the Individuals with Disabilities 
Education Improvement Act (IDEIA) in 2004 mandated the 
individualized education program include “. . . a statement 
of the special education and related services and supple-
mentary aids and services, based on peer-reviewed research 
to the extent practicable” (34 C.F.R. §300.320). In response 
to the need for peer-reviewed research, Test et  al. (2009) 
published a seminal systematic literature review in which 

16 evidence-based predictors of postschool success (PPSS) 
were identified from high-quality correlational research. In 
general, a predictor is “used to estimate, forecast, or project 
future events or circumstances” (American Psychological 
Association, n.d.). In the context of secondary transition 
PPSS, the in-school experiences identified by Test et  al. 
reflected a variety of programs (e.g., vocational education), 
skills (e.g., social skills), and activities (e.g., community 
experiences) shown to increase the likelihood of students 
achieving a positive outcome related to further education, 
employment, and/or independent living after high school.
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Abstract
To improve postschool outcomes for students with disabilities, research in secondary transition has increasingly aimed to 
identify in-school experiences that contribute to positive outcomes after high school. Although research on postschool 
success for this population has recently identified seven new predictors, operational definitions and essential program 
characteristics remain missing. Therefore, the purpose of this Delphi study was to operationally define the seven newest 
predictors of postschool success in secondary transition and identify their essential program characteristics. Experts in the 
field of secondary transition reached consensus on an operational definition and a set of essential program characteristics 
for each of the seven newest predictors of postschool success. These definitions and essential program characteristics 
provide additional information needed to develop, implement, and evaluate effective secondary transition programs. 
Moreover, these results continue to move research to practice in meaningful and actionable ways. Suggestions for further 
research and implications are discussed.
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Following Test’s foundational work, Mazzotti and col-
leagues (2016, 2021) conducted two systematic literature 
reviews in which they identified seven additional PPSS—
goal setting, parent expectations, psychological empower-
ment, self-realization, technology skills, travel skills, and 
youth autonomy—and found further evidence supporting 
one or more of the original 16 predictors. To date, 23 pre-
dictors have been identified as supporting positive post-
school outcomes based on high-quality, correlational 
research.

Absent from the original research studies were opera-
tional definitions with essential program characteristics that 
school practitioners could use to develop, implement, or 
evaluate existing secondary transition programs. To remedy 
this gap in the literature, Rowe et al. (2015) used a Delphi 
process to operationally define the original 16 predictors 
and identify their essential program characteristics. This 
work contributed to efforts to move research to practice 
(e.g., Trainor et al., 2020) by providing a structure for prac-
titioners at state-, school-, and district-levels to develop, 
implement, and evaluate secondary transition programs 
using the best available evidence. Furthermore, operation-
ally defining and identifying program characteristics is con-
sistent with formation of evidence-based education in which 
research findings are identified and available to educators 
and other practitioners in a form that can be implemented 
(Alverson, 2020; Cook & Cook, 2013; Davies, 1999).

While research on postschool success for youth and 
young adults experiencing disability has continued to 
evolve and additional predictors continue to be described, 
operational definitions and essential program characteris-
tics remain missing from the literature base on which the 
predictors were determined. Therefore, the purpose of this 
study was to operationally define the seven newest predic-
tors and identify their essential program characteristics. The 
research questions for this study were:

Research Question 1 (RQ1): What is an operational 
definition for each of the seven most recently identi-
fied PPSS?

Research Question 2 (RQ2): Based on the operational 
definition identified through census of experts in a 
Delphi procedure, what are the essential program 
characteristics for each predictor?

Method

Delphi Technique

We used a Delphi technique to establish consensus on the 
operational definitions and essential program characteris-
tics of the seven new PPSS in secondary transition. Delphi 
is a group processing procedure used to solicit input from 
experts and reach consensus (Barrios et al., 2021) through a 

structured and systematic approach to data collection, par-
ticularly when empirical data are otherwise unavailable 
(Linstone & Turoff, 2002). A primary feature of the Delphi 
is anonymous expert opinions given through iterative and 
structured rounds of input and voting (Diamond et  al., 
2014). Strengths of the technique include a structured com-
munication method for knowledgeable individuals to 
express diverse perspectives and ongoing feedback, the 
ability to revise previous contributions throughout the pro-
cess, and ensuring anonymity of expert panel members 
(Hsu & Sandford, 2007).

Procedure

The Delphi technique consisted of (a) identifying and secur-
ing experts; (b) creating and distributing an electronic ques-
tionnaire for voting; (c) soliciting experts’ input regarding 
the operational definition and program characteristics; (d) 
analyzing responses, including revising statements based 
on experts’ input; and (e) reaching consensus by the experts. 
Steps (b) through (d) continued until consensus was reached 
on a definition and each characteristic.

Identifying and Securing Experts.  Experts for this study met 
at least one of the following criteria: (a) an author of schol-
arly, peer-reviewed content on one or more of the seven 
predictors being operationalized, (b) expertise related to a 
specific youth population (e.g., youth who drop out, dis-
ability group), or a specific postschool outcome category 
(e.g., postsecondary education, employment); or (c) a prac-
titioner (e.g., secondary special or general education 
teacher, service provider) with 10 or more years of service 
to secondary age youth who experience disability.

Potential experts were identified from the (a) authors 
of the studies used to establish the predictor, (b) other 
researchers with expertise in a specific predictor area,  
(c) advisory board members for the National Technical 
Assistance Center on Transition: the Collaborative, and 
or (d) practitioners working with schools and students. 
Initial and follow-up invitations to participate in the study 
were sent to 96 experts (n = 42 researchers; n = 54 prac-
titioners), of whom 35 (n = 6 researchers and n = 29 
practitioners) consented, via approved Institutional 
Review Board process, to participate in the study. This 
number is consistent with the commonly reported number 
of participants in the literature (see Hsu & Sandford, 
2007; Shang, 2023). Over time, four consented practitio-
ner participants withdrew for unknown reasons, leaving 
31 participants. Of these, 19 were practitioners at the 
local school or district-level, eight had expertise in post-
secondary employment and/or education, seven identified 
expertise related to intellectual and development disabili-
ties, 13 specified expertise in more than one disability 
category (e.g., autism and specific learning disability, 
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behavioral health, significant complex needs, all disabilities), 
and one specified expertise in visual impairment. In total, 24 
identified as women; 27 identified as Caucasian; 17 reported 
having a master’s degree; four identified as experiencing a 
disability; and 18 reported being the parent, or in the parent 
role, of a child experiencing disability (see Table 1).

Creating and Distributing the Questionnaire.  We created each 
questionnaire within Qualtrics, an online survey platform. 
In round 0, we entered verbatim descriptors and/or defini-
tions from the original studies and literature reviews used 
to identify the seven new predictors (see Mazzotti et  al., 

2016, 2021) into a textbox question format. Experts were 
asked “How would you operationally define [predictor] for 
secondary transition programs?” and “What are the pro-
gram characteristics of [predictor] for secondary transition 
programs?” Each question was followed by an open text-
box with unlimited character space to allow experts to 
respond to the question separately. In subsequent rounds, 
responses were organized using the rank order, multiple 
choice question, and matrix table formats with an open 
textbox for respondents’ comments accompanying each 
phrase. Subsequent rounds required experts to indicate 
their choice/s by ranking, selecting, and voting on defini-
tions and characteristics.

We distributed each questionnaire via email containing a 
Qualtrics link. The questionnaire was available to experts 
for 7 to 28 days, with the voting window being longer dur-
ing the early voting rounds when experts had more phrases 
to consider. Reminders and thank you prompts were sent  
to the experts midway through each voting window and a 
few days prior to closing the survey when the voting win-
dow was long (Dillman, 2007). During voting, respondents 
could return to the survey to continue or revise their 
responses as frequently as needed. To mitigate survey order-
ing effects, both the predictor survey blocks and corre-
sponding phrases were randomized (Perreault, 1975).

Soliciting Input.  With each round of input and voting (i.e., 
rank ordering definitions and essential program characteris-
tics), experts were asked to review the phrase, add what 
they thought was missing, suggest revisions, or argue for or 
against the phrasing. Space was provided following each 
phrase, as well as at the end of the predictor set, for experts 
to provide input on a specific phrase (e.g., elaborate, pro-
vide a justification), or make a general comment.

Analyzing Responses.  In all rounds of voting, once the voting 
window closed, predictors were assigned to pairs within the 
research team for analysis and followed three general pro-
cesses. Researchers looked at the results individually, then 
in pairs, and finally as a group. Individually, researchers 
structured the data for easy review by (a) transposing 
experts’ comments from a vertical view to a horizontal view 
in an Excel spreadsheet for improved readability; (b) calcu-
lating a total score for each phrase by summing the rank 
orders assigned to a phrase by all experts; and (c) creating a 
line graph for each predictor from lowest total score to 
highest total score (i.e., most to least preferred ranking) for 
visual analysis (Kennedy, 2005; Rowe et al., 2015). Each 
datum point on the line graph represented a different phrase 
for the given predictor. For example, if the predictor had 16 
phrases for a given round, there were 16 data points on the 
graph, each representing its total score. Use of visual analy-
sis is routine in single-subject research to determine trend, 
stability, and level (Lane & Gast, 2013). Similarly, it is used 

Table 1.  Participant Demographics.

Demographics and expertise category n %

Practitioner role
  State level 7 26
  Local level 19 73
  Preferred not to say/not reported 0 0
Researcher expertise
  Postsecondary employment 4 31
  Postsecondary education 4 31
  Multiple (e.g., employment, functional skills) 3 23
  Other (general postschool outcomes) 2 15
  Preferred not to say/not reported 0 0
Disability expertise
  Intellectual disability/developmental disability 7 22
  Multiple categories (e.g., autism, specific 

learning disability)
13 42

  Visual impairment 1 3
  Not reported 10 32
Gender
  Woman 24 77
  Man 7 23
Race/ethnicity
  Caucasian/White (including Hispanic) 27 87
  African American/Black 3 10
  American Indian/Alaska Native (including 

Hispanic)
1 3

Highest education level
  Bachelor’s degree 4 13
  Master’s degree 17 55
  Terminal degree 10 32
Individual who experiences disability
  Yes 4 13
  No 26 84
  Prefer not to say 1 3
Parent/parent role of child experiencing disability
  Yes 18 58
  No/no response 13 42

Notes. The expert panel included a total of 31 participants, 25 (81%) 
of whom were practitioners, and 6 (19%) of whom were researchers. 
Participants were counted in more than one category for practitioner 
role and researcher expertise as appropriate.
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in exploratory factor analysis and principal component 
analysis when examining a scree plot to determine when the 
line no longer shows a steep incline or decline (i.e., signifi-
cant change; Cattell, 1966; Tabachnick & Fidell, 2007), and 
has been used in other Delphi studies (see Beiderbeck et al., 
2021). Specific to this Delphi, we examined each predictor 
graph to determine the point at which there was a visually 
definitive difference in rank scores in order to confirm cut 
points. Individual researchers made minor edits (e.g., cor-
rected typos), added a consistent stem (e.g., [predictor] 
refers to . . .), or drafted initial responses to comments (e.g., 
combine items c and d).

Next, the researchers met in pairs and (a) identified a 
potential cut point based on visual analysis; (b) discussed 
experts’ comments; and (c) compared notes for possible 
revisions in response to comments. When a pair could not 
decide on a revision, the full research team discussed 
options and made the decision. Research pairs calculated 
and reviewed cut scores for each predictor. Cut scores were 
incorporated to complement the visual analysis when deter-
mining which phrases to retain. There is currently no con-
sensus in the Delphi literature on how to determine cut 
points within each successive round. Diamond et al. (2014) 
found the most common consensus method was by percent 
agreement with percentages ranging from 50% to 97% and 
a median threshold of 75%. We used a combined approach 
of identifying the 75% cut point for each predictor (i.e., 
retaining definitions and characteristics that fell within the 
top 25%) and visually analyzing data to ensure each math-
ematical cut point was logical given the dataset. To calcu-
late cut points, we multiplied the number of expert responses 
by the number of definition statements presented for each 
predictor. We then subtracted the number of responses, 
divided that number by four, and added back the number of 
expert responses, which represented the lowest possible 
ranking. For example, to identify the numerical cut off for 
the top 25% of a predictor with six definitional phrases and 
25 reviewer responses in one round, the calculation would 
be as follows: best score would be 25 × 1 = 25 (if all 25 
reviewers ranked it as 1), lowest score would be 25 × 6 = 
150 (if all 25 reviewers ranked it as 25). Therefore, the top 
25% is calculated as (150 − 25)/4 + 25 = 56.

Finally, the entire research team met and visually ana-
lyzed the graphs to determine the natural breaking points 
compared to the mathematical cut score to confirm our 
decision to include or exclude a phrase. We then discussed 
and agreed on revisions to incorporate into the next voting 
round. Although as a research team, we did not set an a 
priori criterion of 100% agreement when making a revi-
sion, this was our intuitive practice when crafting a revi-
sion. We continued re-wording the phrase until we agreed 
on the revision. During team review, we employed best 
practices in qualitative research by maintaining an audit 
trail; using multiple perspectives for data interpretation; 

acknowledging researcher perspectives, beliefs, and biases; 
and returning to the verbatim comments when questions 
arose (Brantlinger et al., 2005; Whittemore et al., 2001). To 
ensure experts’ voices were maintained and centered 
throughout the revision process, we used [brackets] and 
strikethrough to show experts our additions and deletions, 
respectively. After revising the phrases, we reviewed 
experts’ comments to ensure revisions were consistent with 
their suggestions. Specific procedures for each round are 
described under data analysis.

Reaching Consensus.  Consensus was attained through an 
iterative process of experts responding to a series of ques-
tionnaires. An a priori consensus threshold was set at 75% 
agreement based on recent reviews of Delphi thresholds 
(Barrios et al., 2021; Diamond et al., 2014). Across all vot-
ing rounds, the percentage of agreement was calculated as 
the number of “accept” votes divided by the number of 
“accept” votes plus the number of “reject” votes times 100.

Data Analysis

Data analysis differed between the identification of the defi-
nition and the essential program characteristics. The predic-
tor definitions required participants to reach consensus on a 
single definition, yet each definition would have multiple 
corresponding essential program characteristics without a 
minimum or maximum set number. Therefore, it was up to 
the experts to identify the essential program characteristics 
for each predictor based on what they believed would be 
needed to implement or evaluate the predictor, given the 
agreed-upon definition. Experts first reached consensus on 
the definitions; then, the essential program characteristic.

Defining Predictors

Round 0.  In round 0, we distributed descriptors to the 
experts with two prompts: (a) how would you operationally 
define [the predictor] for secondary transition programs?; 
and (b) what program characteristics would be needed if the 
predictor were to be implemented in a secondary transition 
program? Experts were told they could repeat the language/
phrase used in the original research, expand, revise, or 
delete the language provided, or introduce new language 
when writing a definition. They were not limited in the 
number of definitions or program characteristics they could 
recommend. In total, experts suggested 25 or 26 phrases for 
each definition (N = 181 phrases) and 24 or 25 characteris-
tic phrases per predictor (N = 174 phrases).

Analysis in round 0 consisted of the research team (a) 
reviewing comments for each suggested definition and 
characteristic, (b) separating phrases when a suggestion 
contained multiple, independent phrases (e.g., “do an inter-
net search, using apps to be more productive, Microsoft 
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Office suite, & Google Workspace”), (c) eliminating dupli-
cations, (d) adding a consistent stem, and (e) making gram-
matical edits. For example, when defining parent 
expectations, the suggestion: “the need to define what after 
high school looks like for each student/family depending on 
needs and environment” was revised to read, “[Parent 
expectations refers to] defin[ing] what after high school 
looks like for each student/family depending on needs and 
environment.” We used [brackets] and strikethrough, 
respectively, to show revisions made by the research team. 
Only duplicated phrases were eliminated in round 0.

Round 1.  In round 1, experts were given between 19 and 26 
definition phrases per predictor and between 20 and 74 
characteristics per predictor, after eliminating duplications. 
Considering first the definition phrases, then the character-
istic phrases, experts were asked to rank the phrases from 
most preferred (rank of 1) to least preferred. We analyzed 
data by (a) summing the ranks experts assigned to a phrase 
to obtain a total ranked score for each predictor (e.g., 1 + 10 
+ 1 + 9 + 1 + 3 + 7 + 17 + 7 + 4 + 1 + 7 + 24 + 14 
+ 3 = 109); (b) graphing the total ranked scores from 
smallest to largest (most to least preferred) in a line graph; 
(c) calculating a numerical cut point to identify the top 25% 
of phrases; (d) conducting visual analysis in tandem with 
examining the numerical cut point to determine which 
phrases to retain; (e) examining clusters of phrases identi-
fied through the visual analysis to ensure key constructs 
were reflected; and (f) reviewing comments to determine 
whether and, if so, how to revise phrases for further 
voting.

When results of the visual analysis and numerical cut 
scores were different, or when there was a cluster of defini-
tions or characteristics with a rank score close to the cut 
point, we returned to the data and reviewed experts’ com-
ments and the individual phrases within the cluster to deter-
mine whether an outlying statement was similar or different 
from those included within the cut range (i.e., the lowest 
score to the cut point). When the outlying phrase was simi-
lar to those within the range, we analyzed the outlying 
phrase for words or phrases to include in a similar definition 
within the cut range. For example, in the self-realization 
predictor, the lowest scoring definition (i.e., representing 
the most preferred definition) was scored 59, and there was 
a cluster of eight definitions with total rank scores between 
79 and 118. The visual analysis cut point was 118, and the 
calculated cut point was 91. We interpreted visually clus-
tered data as an indicator for further analysis due to data 
instability (Kennedy, 2005). In these instances, we analyzed 
data for similarities and differences, and extended the cut-
off range when the visual cluster contained unique data. To 
determine where to make the cut point, we reviewed each 
definition and any comments in the cluster of scores 

between 79 and 118. With this review, we determined that 
two of the eight definitions within the cluster were unique 
and that six definitions could be combined into an existing 
definition. Thus, the final cut point was 118, which resulted 
in four unique definitions for the experts to consider in 
round 2.

At the end of round 1, given the large number of phrases 
being considered for the definitions and characteristics, and 
the need to determine characteristics based on a set defini-
tion, we disseminated only the definition phrases in round 
2. In this way, focus was on defining the predictor, and then 
identifying corresponding characteristics based on the con-
sensus definition. This process was consistent with the pro-
cedures used by Rowe et al. (2015).

Round 2.  In round 2, experts were given between 1 and 6 
proposed definitions per predictor and asked to either (a) 
vote to accept/reject the proposed definition when there was 
only one proposed definition to consider, or (b) rank order 
each definition from most preferred (i.e., rank of 1) to least 
preferred when there were multiple definitions to consider. 
When voting to accept or reject the proposed definition, 
analysis consisted of calculating the percent of agreement 
and reviewing any comments for potential changes that 
would necessitate further voting. For predictors not being 
voted on, we followed the steps outlined in round 1 for anal-
ysis. We incorporated minor word edits into the proposed 
definitions based on experts’ suggestions when consensus 
was not met. Experts reached consensus on the definition of 
travel skills in round 2.

Round 3.  In round 3, experts were given between 1 and 3 
proposed definitions per predictor. Analysis followed the 
same steps outlined in previous rounds. When voting to 
accept or reject a proposed definition, analysis consisted of 
calculating the experts’ percent of agreement and reviewing 
any comments for potential changes that would necessitate 
further voting. At this point in voting, experts’ comments/
suggested revisions related to one or two phrases in each 
proposed definition (e.g., [use the word] “capacity,” or 
“demonstrating versus acting”; or “belief versus percep-
tion”). The research team edited the phrases in alignment 
with experts’ comments and disseminated the revisions for 
voting. After round 3, experts reached consensus on the 
definitions for goal setting and technology skills.

Round 4.  In round 4, experts were given 1 to 2 proposed 
definitions for the remaining predictors and asked to vote to 
accept or reject each one. When voting, analysis consisted 
of calculating the experts’ percent of agreement consistent 
with prior calculations. When consensus was not met, minor 
word edits were incorporated into the proposed definitions 
consistent with experts’ suggestions (e.g., adding/excluding 
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the word “capacity”) for consideration in the next voting 
round. After round 4, experts reached consensus on the defi-
nitions for parent expectations, self-realization, and psycho-
logical empowerment.

Round 5.  In round 5, experts were given two proposed defi-
nitions for youth autonomy and asked to vote to accept or 
reject each one. Based on comments received in round 4, 
experts were also asked to indicate whether they preferred 
the term “independently” or the phrase “with a sense of 
self-governance” in the proposed definitions. The use of 
these two phrases was about equally represented in the 
comments in round 4. Analysis for consensus consisted of 
calculating the percent of agreement for the proposed defi-
nitions. Since consensus was not met for either proposed 
definition, we crafted a definition that combined both defi-
nitions, incorporating experts’ comments from the two 
rejected definitions, and disseminated it for voting.

Round 6.  In round 6, experts were given one proposed defi-
nition for youth autonomy and asked to vote to accept or 
reject it. We continued providing space for the experts to 
comment and suggest edits. Analysis consisted of calculat-
ing agreement and reviewing comments. After round 6, 
experts reached consensus on the definition of youth 
autonomy.

Identifying Essential Program Characteristics

Round 1.  After round 0, described previously, experts had 
suggested 174 characteristics statements. Many of the sug-
gested statements contained multiple independent state-
ments. For example, an expert suggested the program 
characteristics for psychological empowerment were, “Pro-
vide opportunities for self-exploration; provide opportuni-
ties to learn skills/behaviors that will support impact of 
personal outcomes; provide opportunities to practice skills/
behaviors that support impact of personal outcomes; pro-
vide opportunities to evaluate and adjust skills/behaviors to 
support impact of personal outcomes.” To ensure experts 
considered each statement separately, we disaggregated 
statements with multiple independent phrases and elimi-
nated duplications. This resulted in 285 independent phrases 
(20 to 74 phrases per predictor) to consider. We also cor-
rected typos, added a stem as appropriate, and again used 
[brackets] and strikethrough to indicate changes made by 
the researchers. In round 1, experts were asked to rank the 
characteristics from most preferred (ranked as 1) to least 
preferred.

Analysis of the characteristics in round 1 consisted of (a) 
summing the ranks assigned to each phrase to obtain the 
total rank score; (b) graphing the total rank scores from 
smallest to largest and conducting a visual analysis to see 
how the phrases were distributed based on rank order; (c) 
examining experts’ comments and suggestions to determine 

whether and how to revise phrases for further voting; and 
(d) eliminating phrases based on duplications. We did not 
calculate or apply a cut point for the characteristics at any 
point. The goal was to identify essential program character-
istics needed to implement or evaluate a program, not to 
reduce the number of characteristics to a predetermined, 
arbitrary number of characteristics.

Round 2.  In round 2, experts were given the consensus defi-
nition along with the 213 corresponding characteristic 
phrases experts ranked in round 1. Experts were asked to 
think about the program characteristics needed to imple-
ment or evaluate the predictor as defined and indicate 
whether they believed the characteristic was essential, 
ancillary, or not relevant to the predictor. We used the same 
definitions as Rowe et al. (2015) for essential, ancillary, and 
not relevant.

Essential [meant] the characteristic must be evident for the 
program to be considered as (or consistent with) a predictor. 
This characteristic is necessary for implementation and 
evaluation of the program’s effectiveness. Ancillary [meant] 
that the characteristic complements, or adds to, the program, 
but is not required for implementation or evaluation (i.e., nice 
addition that expands or diversifies the predictor). Not relevant/
exclude from list [meant] the characteristic did not align with 
the operational definition of the predictor and was not required 
for program implementation and/or evaluation. (Rowe et  al., 
2015, p. 5)

We provided space after each phrase and at the end of the 
list for experts to suggest a revision, argue for or against a 
characteristic, provide a justification, make a general com-
ment, or add any missing characteristic.

Analysis of round 2 consisted of (a) counting the number 
of essential, ancillary, and not relevant votes per phrase; (b) 
examining comments; (c) revising phrases as suggested by 
the experts (e.g., combine 13 and 17); and (d) eliminating 
phrases based on the number of votes in each category. 
When the majority of votes for a phrase were “not relevant,” 
the phrase was eliminated; “provide opportunities for tran-
sition assessments, communication and collaboration” is 
representative of a phrase experts deemed “not relevant.” 
Overall, few characteristic phases met this criterion. When 
the number of votes in the three categories were nearly 
equal (e.g., 6, 7, and 5, respectively), we examined the 
phrase and any corresponding comments to determine 
whether the language and or construct was reflected in 
another characteristic, and then either (a) eliminated the 
phrase because it was duplicative (e.g., “very similar to par-
ent expectations 16, prefer 16 due to clarity”), or (b) revised 
it based on comments (e.g., “informed choice should be 
used here”) and sent it out for another round of voting.

Round 3.  In round 3, experts were given the operational 
definition and 79 corresponding characteristic phrases 
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voted essential or ancillary and asked to accept or reject 
each proposed characteristic. We continued using [brackets] 
and strikethrough to reflect changes made by the research 
team based on comments from the prior round. Analysis in 
round 3 consisted of (a) summing the number of votes to 
accept or reject each program characteristic; (b) examining 
comments; and (c) revising phrases as suggested by the 
experts (e.g., “same as 6,” and “suggest merging with 6”). 
Characteristic phrases with less than 75% agreement to 
accept were either eliminated or revised based on experts’ 
comments and sent for another round of voting.

Round 4.  In round 4, experts were given the operational 
definition and 10 corresponding characteristic phrases, 
revised from round 3, and asked to accept or reject each 
characteristic. Analysis consisted of (a) summing the num-
ber of votes to accept or reject each characteristic; (b) 
examining comments; and (c) eliminating phrases with less 
than 75% agreement to accept. After summing the number 
of accept votes and reviewing the comments made in round 
4, all statements had reached 75% agreement and we deter-
mined experts’ comments did not warrant further revisions 
(e.g., “Seems like a partial statement. Connected to?”—
with no suggested revision), or further voting as comments 
were not substantive (e.g., “Change ‘navigate’ to either 
‘navigating’ or ‘navigation’”).

Results

Response Rate

The response rate across the 10 rounds of voting was 71%, 
with a range of 48% to 90%. Wu et al. (2022) found average 

response rates for online surveys to be 44.1%. Experts 
reached consensus at the a priori threshold of 75% agree-
ment on an operational definition for the seven new predic-
tors after six rounds of voting. Agreement percentages 
ranged from 80% to 100% on each definition (see Table 2). 
For the essential program characteristics, experts reached 
consensus after four rounds of voting and agreement per-
centages ranged from 81% to 100% on each individual 
essential program characteristic.

Research Questions

This study answered two research questions: (1) What is an 
operational definition for each of the seven most recently 
identified PPSS? and (2) Based on the operational defini-
tion identified through census of experts in a Delphi proce-
dure, what are the essential program characteristics for each 
predictor? Table 3 contains the operational definition for 
each of the seven most recently identified PPSS and the 
essential program characteristics for each predictor as iden-
tified by the experts in this study. Supplemental Table S1 
includes the 23 PPSS with operational definitions.

Discussion

This study operationally defined the seven newest PPSS 
and identified essential program characteristics for each 
predictor based on experts reaching consensus using a 
Delphi technique. Experts in transition for youth experienc-
ing disability reached consensus through an iterative pro-
cess that invited comments, contributions, modifications, 
and feedback from diverse and intersecting roles in second-
ary transition (e.g., parent, researcher, disability identity, 
area of disability expertise, practitioner).

Table 2.  Predictor Definition and Percent of Agreement on Final Definition.

Predictor Definition Percent of agreement

Goal setting Goal setting refers to developing individually- and self-determined short- and 
long-term goals for future adult living based on personal preferences and 
choice to the greatest extent possible; and includes specific measures to 
assess attainment and achievement over time.

80%

Parent expectations Parent expectations refers to the set of beliefs that parents have about their 
child’s capacity and potential to achieve postschool outcomes. These beliefs 
may change across time and across settings.

81%

Psychological empowerment Psychological Empowerment is believing that one’s actions and behaviors 
affect the outcomes one experiences.

100%

Self-realization Self-Realization means understanding one’s strengths and support needs in 
order to engage in informed choice-making and self-reflection.

81%

Technology skills Technology skills refers to the capacity to use appropriate and functional 
technology (e.g., computers, tablets, phones) in a way to accomplish goals or 
have access to information and/or social interactions.

88%

Travel skills Travel skills refers to the confidence and skills students need to travel safely 
and independently throughout their communities utilizing various modes of 
transportation.

87%

Youth autonomy Youth autonomy refers to the youth acting within their capacity on their own 
interests, preferences, and abilities and without undue influence.

90%
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Table 3.  Operational Definitions and Essential Program Characteristics of the Seven New Predictors.

Predictor Operational definition and essential program characteristics

Goal Setting Goal setting refers to developing individually- and self-determined short- and long-term goals for future adult living 
based on personal preferences and choice to the greatest extent possible; and includes specific measures to assess 
attainment and achievement over time.

  •• Use a variety of individualized formal and informal assessments (e.g., person-centered approaches) to help students 
identify choices, preferences, future goals, and create a plan to attain the goals.

  •• Provide training and resources to students and families to empower them in goal attainment.
  •• Have students set goals related to future employment, education, and independent living, including short-term goals/

objectives during their annual transition planning activities.
  •• Teach, monitor, and assess students’ goal setting competencies: (a) understanding goal setting and its benefits, (b) 

defining short- and long-term goals aligned with their strengths and interests; (c) stating opinions, preferences, and 
accommodation needs, (d) participating in planning for their future, (e) making progress toward identified goals, (f) 
changing or revising goals or approaches as their circumstances and preferred outcomes evolve, and (g) celebrating 
achievements.

  •• Use a variety of strategies (e.g., embedded instruction, backwards planning, developing SMART goals) to teach 
short- and long-term goal setting.

  •• Provide opportunities for students to develop self-determination skills and gain knowledge of their preferences, 
needs, strengths, and values.

  •• Support students and their family to develop a vision, write a goal, define the desired outcome, outline the action 
steps and supports needed to achieve the goal, and use the steps in interagency plans to support the student’s 
goal/s.

Parent Expectations Parent expectations refers to the set of beliefs that parents have about their child’s capacity and potential to achieve 
postschool outcomes. These beliefs may change across time and across settings.

  •• Teachers, program staff, and service providers model and reinforce high expectations for students’ capacity, 
potential, and chosen postschool goals.

  •• Provide opportunities for parents to learn about the secondary transition process and postsecondary options 
(e.g., through resources, providing information, visits to potential worksites and campus[es], and community event 
attendance).

  •• Provide opportunities for parents to learn about predictors for postsecondary success and postsecondary 
outcomes.

  •• Provide opportunities for parents to actively engage in the student’s secondary transition process and share their 
support with team members and others.

  •• Provide parents with information about the purpose of transition (i.e., preparing students for further education, 
employment, and independent living).

  •• Document and share with parents student’s capacity, strengths, potential, and growth over time.
  •• Provide opportunities for parents to express their expectations during IEP meetings.
  •• Provide multiple means and opportunities for parent involvement, collaboration, communication, education, and 

parent-to-parent mentoring.
  •• Address perceived postsecondary barriers to college and employment (i.e., cost, benefit eligibility, employment 

supports, assistive technology, etc.).
  •• Engage parents in student assessment and evaluation processes and outcomes.
  •• Support students and parents to set a vision and goals for the student’s future.
  •• Acknowledge, respect, and proactively engage families with various racial/ethnic and cultural backgrounds.
Psychological 

Empowerment
Psychological empowerment is believing that one’s actions and behaviors affect the outcomes one experiences.

  •• Provide opportunities for students to communicate their strengths, set goals, and practice skills that support 
personal outcomes.

  •• Provide scaffolded and supported activities that allow students to gain real-world experiences.
  •• Provide opportunities for students to develop an internal locus of control through integrated instructional 

opportunities where students connect their choices and decisions to outcomes (e.g., successes, failures, progress).
  •• Provide frequent and ongoing opportunities for students to influence their educational pathway through formal (e.g. 

self-directed IEP meetings) and informal (e.g. eliciting student preferences, choices, etc.) opportunities.
  •• Encourage problem-solving, choice-making, and self-exploration.
  •• Provide regular opportunities for students to engage in self-directed activities to acquire skills aimed at fostering 

independence in daily routines.
  •• Provide opportunities for students to develop self-efficacy, self-esteem, self-regulation, self-advocacy, and self-

determination skills.
  •• Provide opportunities for students to seek information and services needed to make informed decisions and find 

alternate paths as needed.
  •• Evaluate and monitor the degree to which students’ preferences, interests, and goals shape the activities in which 

they are engaged.

(continued)
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Predictor Operational definition and essential program characteristics

Self-Realization Self-realization means understanding one’s strengths and support needs in order to engage in informed choice-making 
and self-reflection.

  •• Provide opportunities for students to learn about their strengths, needs, and barriers in order to determine the 
support they need to be successful in certain settings and situations.

  •• Support students to use on-the-job experiences and work assessment to determine strengths and needs.
  •• Teach and provide opportunities for students to advocate for their support and accommodation needs in 

nontraditional educational settings (e.g., work-based learning environments), postsecondary education, and 
employment settings.

  •• Provide opportunities for students to participate in strengths-based and person-centered development approaches.
  •• Provide opportunities for students to develop self-awareness and to self-reflect, self-evaluate, and monitor their 

progress.
  •• Provide opportunities for students to increase self-confidence and self-esteem and understand the dignity of risk.
  •• Evaluate students’ knowledge of and ability to communicate their strengths, interests, support needs, and the most 

effective ways they learn.
Technology Skills Technology skills refers to the capacity to use appropriate and functional technology (e.g., computers, tablets, phones) 

in a way to accomplish goals or have access to information and or social interactions.
  •• Provide students with access to current technological platforms, programs, software, and hardware that are 

reasonably available.
  •• Develop a plan to obtain feedback from students and families about the effectiveness of technology training and gaps 

in support or staff skill sets.
  •• Conduct technology assessments to determine students’ skill levels and needs across technological areas.
  •• Provide materials that support technology instruction in varying contexts (e.g., classroom, community, job site, 

college campus, home)
  •• Provide instruction in digital citizenship (e.g., safety of technology, etiquette, legal, and ethical behavior, password 

and identity protection) and accessibility features.
  •• Provide instruction and programmatic design that promotes daily use of available technology, including adaptive 

technology.
  •• Provide professional development to ensure staff can deliver effective and relevant instruction to support students’ 

use of technology.
  •• Provide opportunities for students to use technology aligned with postschool goals (e.g., find information, make 

purchases, schedule activities, etc.).
Travel Skills Travel skills refers to the confidence and skills students need to travel safely and independently throughout their 

communities utilizing various modes of transportation.
  •• Conduct an assessment of each student’s current and future transportation needs, including preferred mode of 

travel.
  •• Have students explore and use multiple modes of transportation (e.g., walking, skateboarding, scootering, riding 

public transportation, riding a bike, taking a train, using a taxi, ridesharing, paying a neighbor, driving) to identify their 
preferred mode of transportation and develop their travel confidence and safety skills.

  •• Provide individualized instruction and guidance in (a) using technology tools/apps for navigation (e.g., reading 
schedules/routes/maps), (b) managing costs, (c) following emergency and safety procedures, (d) problem-solving, and 
(e) accessing transportation options.

  •• Provide students community-based instruction to learn the social and interpersonal skills needed to manage all 
aspects of transportation.

Youth Autonomy Youth autonomy refers to the youth acting within their capacity on their own interests, preferences, and abilities and 
without undue influence.

  •• Provide meaningful opportunities for students to practice, express, and make decisions based on their interests, 
preferences, and abilities.

  •• Respect the decisions made by students.
  •• Provide opportunities for students to take a leadership role in the transition planning process and help set the 

direction of discussion, goals, and programs or service needs identified within the areas of education, employment, 
and independent living.

  •• Create opportunities for students to identify, assess, and communicate their preferences, interests, and abilities 
in things that matter to them using their preferred communication modality (i.e., written, verbal, demonstration/
action).

  •• Create a feedback mechanism to help students recognize when they have displayed personal autonomy and 
determine if their needs were met.

  •• Use assessments to assist students in identifying and understanding their strengths, skills, values, and interests.
  •• Provide meaningful opportunities for students to engage in activities aligned with their own preferences, interests, 

and strengths.

(continued)

Table 3.  (continued)
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Predictor Operational definition and essential program characteristics

  •• Incorporate opportunities for students to learn corollary skills (i.e., self-awareness, goal setting, and self-advocacy) 
that support healthy, autonomous actions.

  •• Allow students room for risk and failure as essential learning opportunities on the road to autonomy (i.e., dignity of 
risk).

  •• Provide students opportunities to compare choices and think through potential affects and outcomes.
  •• Provide students opportunities to be exposed to different ways of thinking and for them to form and express their 

own opinions.
  •• Provide opportunities for student choice in multi-year course of study development.

Table 3.  (continued)

Limitations

These results should be considered within the context of the 
following limitations. First, this Delphi technique was con-
ducted entirely online over a period of approximately nine 
months. In-person voting and conversing would have expe-
dited the voting process and likely resulted in different 
phrasing of definitions and program characteristics. We 
structured each questionnaire to give experts space and 
opportunity to argue for or against particular wording, make 
suggestions, and voice preferences. We used [brackets] and 
strikethrough to (a) provide feedback to experts, (b) be 
transparent in the changes made by the research team, and 
(c) center experts’ voices. Nevertheless, an in-person pro-
cess and conversations may have resulted in slightly differ-
ent wording.

Second, lack of experts’ diversity specific to race and 
gender is a limitation despite purposefully setting criteria a 
priori to identify experts based on a variety of expertise 
(e.g., knowledge of predictor area/s, disability, experience); 
experts with different lived experiences may have contrib-
uted differently to the final definitions and essential pro-
gram characteristics. All Delphi studies are recognized to 
have limitations relative to inclusion criteria and selection 
of experts (Linstone & Turoff, 2002) and this study was not 
immune. It is possible individuals with different lived expe-
rience, race, and/or gender experience the predictors and/or 
essential program characteristics differently, and therefore 
would operationalize them differently. Shogren et al. (2018) 
found students’ self-determination scores varied by race-
ethnicity, disability, and socio-economic-status (via proxy 
measure free/reduced lunch participation). In a phenomeno-
logical study with Black students diagnosed with intellec-
tual and developmental disabilities and their families, Scott 
et  al. (2021) reported participants’ perceived obstacles to 
self-determination were due to race. Implementing the pre-
dictors and essential program characteristics by applying a 
person-family interdependent approach within the context 
of systems-level interventions (e.g., home, school, work, 
community) will ensure more inclusive and culturally 
responsive transition practices (Achola & Greene, 2016).

Third, the overall response rates for each round of voting 
ranged from 48% to 90%. Response rates were variable 

despite targeted communication and reminders encouraging 
experts to complete voting. More participating experts may 
have resulted in more diverse statements and, ultimately, 
different definitions and or essential program characteris-
tics. Further, the Delphi technique may conceal relative 
hesitancy to reach consensus. For example, one expert 
accepted a psychological empowerment characteristic in 
round 3 but noted removing a “dignity of risk” qualifier 
from the characteristic might result in an unintended conse-
quence of diluting or misinterpreting best practices for psy-
chological empowerment. In later voting rounds for the 
characteristics, the binary agree or disagree option may 
have obscured important nuances that inform the strength 
of convergence and consensus (Goodman, 1987).

Lastly, no research study is free from bias. The research 
team was an integrated interpreting instrument of this study 
(Brantlinger et al., 2005). We took several purposeful steps 
to reduce personal bias and establish trustworthiness in the 
findings. Specifically, we attempted to plan all procedural 
decision rules a priori, worked in pairs and as a team when 
making decisions, and acknowledged and disclosed per-
sonal biases as they arose. Nevertheless, these steps may 
not have precluded researcher bias from influencing deci-
sions related to interpretation and integration of expert 
comments and feedback.

Implications for Further Research

Building on the findings from this Delphi study and those 
from Rowe et al. (2015), further research is needed in sev-
eral areas. First, it is important to determine whether the 
experts’ operational definitions are consistent with empiri-
cal research related to each construct. Specifically, addi-
tional research is needed to examine existing research or 
additional empirical research to determine whether the 
characteristics identified by the experts are empirically 
associated with improvements in the predictor—that is, 
increased parent expectations, increased psychological 
empowerment, goal setting, and so forth. Furthermore, if 
the operational definitions and essential program character-
istics are to inform development, implementation, and eval-
uation of secondary transition programs, then they need to 
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be written in plain, nontechnical language. Confirming the 
definitions and characteristics are written such that practi-
tioners understand the construct and can identify, create, 
and implement instructional experiences that build opportu-
nities and skill development for students is vital.

Second, research is needed to confirm the extent to 
which these essential program characteristics are readily 
evident in practice. Investigating the absence, presence, and 
feasibility of the essential program characteristics with a 
broader and culturally and linguistically diverse group of 
educators, service providers, parents, and students situated 
in naturally occurring environments will further validate the 
essential program characteristics identified by the experts 
engaged in this study. Third, measuring effectiveness, 
paired with fidelity of implementation, of the essential pro-
gram characteristics is needed to extend research into prac-
tice through actionable and procedural steps. As part of 
measuring effectiveness, researchers should examine the 
quality of students’ experiences within the implementation 
and evaluation of the predictors and the corresponding 
essential program characteristics. Research by Kutscher 
and Tuckwiller (2020) reported former students “. . . empha-
sized the quality of their relationships [emphasis original] 
with professionals who respected and encouraged them to 
pursue their goals” (p. 110). Lastly, empirical research is 
needed to investigate whether a relationship exists between 
students who experience the predictors and characteristics 
while in high school, (i.e., as planned through intentional 
implementation of the predictors in a student’s individual-
ized education program (IEP) and students achieving their 
postsecondary goals stated in the IEP. This research is 
needed to examine whether there is a link between compli-
ance, malleable program factors, and postschool outcomes. 
Individual student-level interventions need to be linked to 
systems-level infrastructure, supports, and interventions to 
ensure opportunities are created for students to access and 
are, in fact, engaging in experiences that increase skill 
attainment and the likelihood of achieving positive post-
school outcomes.

Implications for Policy and Practice

The results of this study have implications for policy and 
practice. Operational definitions and essential program 
characteristics provide consistent and shared language for 
describing and discussing the predictors across disciplines 
and stakeholder groups in the context of both policy and 
practice. Whether writing policy, setting goals with indi-
vidual students, or identifying goal-setting curricula 
resources, operational definitions promote common under-
standing and further reduces the research-to-practice gap. 
Similarly, the essential program characteristics provide a 
universal starting point for developing, implementing, and 
evaluating effective programs.

Germain to policies, implementation of some predictors 
and characteristics may require new or strengthened policy 
initiatives and collaboration at local, state, and national 
entities to reach full implementation. For example, experts 
included language related to informed choice in the defini-
tion of self-realization. Informed choice has been a central 
principle of the Rehabilitation Services Administration 
(RSA) employment policy since 1992 (Rehabilitation 
Services Administration [RSA], 2001) and is evident in 
Employment First initiatives (e.g., Minnesota Department 
of Human Services, 2016). Within education policy, specifi-
cally IDEIA (2004) and its accompanying regulations, 
informed choice is not delineated. Focusing informed 
choice at the student level, as implied through the language 
of the essential program characteristics for self-realization, 
may require changes in policy for it to become widespread, 
common practice. Such a policy would have far reaching 
implications for training, services, and resources to stu-
dents, families, and practitioners (Mitchell, 2015).

The technology skills predictor also has implications for 
policy and practice. Technology skills in the 21st century 
are a necessity (Captain, 2023; Li, 2022). Yet, for individu-
als who experience disability, access to the technology 
needed to gain crucial skills is plagued with imbalances 
(Tyson, 2015); imbalances that became even more apparent 
during the COVID-19 pandemic. Bakaniene et  al. (2023) 
found that students experiencing disability faced many 
technological challenges with online learning, including 
lack of access to technology and inequities in resources. 
Recognizing the importance of technology skills, the 
experts in our study called for student access to current 
technological platforms, programs, software, and hardware 
that are reasonably available. Action at the policy level, 
paired with fiscal resources, will be needed to ensure stu-
dents experiencing disability have the resources necessary 
to develop technology skills for the 21st century workplace. 
Implementing this essential program characteristic will 
have practical implications, too. Significant fiscal invest-
ments in equipment, software, and professional develop-
ment for staff will be needed. Staff will need to be savvy in 
their own technology skills in order to support students’ 
learning and access.

It is hard to have a conversation about travel skills 
without also including transportation in general, and more 
specifically, challenges and barriers associated with trans-
portation for individuals experiencing disabilities. The 
essential program characteristics associated with travel 
skills include explicit examples of wide-ranging modes of 
transport (e.g., from skateboarding to using public transpor-
tation to driving). Particular travel skills necessary to access 
and utilize each mode of transport are unique and must be 
considered within the context of the individual and their 
current and future community. Some travel and transporta-
tion options (e.g., public transportation) should prompt 
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stakeholder groups (e.g., youth, families, practitioners, and 
policy makers) to examine what is available, feasible, and 
needed within their community to accommodate the travel 
requirements of diverse users. Community-based transpor-
tation innovations (e.g., adaptive cycling programs or rent-
als, ride-shares) may need to be created or expanded through 
policy initiatives to meet the needs of diverse consumers. 
Identifying travel or transportation specific barriers and 
possible solutions may necessitate policy revisions. In an 
analysis of state Medicaid waivers to identify transportation 
services provided to people who experience intellectual and 
developmental disabilities (IDD), Friedman and Rizzolo 
(2016) found “the majority of [Medicaid Home and 
Community-Based Services] 1915(c) waivers provided 
transportation for people with IDD through [bulk services 
or transportation-specific services]; however, this transpor-
tation was often limited to very specific purposes such as to 
and from supported employment” (p. 173). They suggested 
revisions to states’ Medicaid waivers to allow flexibility in 
service dollars allocation to support individuals’ needs and 
facilitate broader community access.

At the practice level, by supporting secondary transition 
programs with high quality research- and evidence-based 
practices, the essential program characteristics provide 
touchstones for developing, implementing and evaluating 
the effectiveness of existing experiences. Practice-level 
implication requires aligning secondary transition programs 
with the predictors and essential program characteristics. 
This effort should be multidisciplinary in nature to deter-
mine the extent to which each predictor and characteristic 
are currently implemented, which are not, and who will  
be responsible for developing an implementation plan. 
Multidisciplinary teams should be tasked with prioritizing 
implementation of predictors and essential program charac-
teristics based on student performance data, resource avail-
ability, policy alignment, and other relevant data (e.g., 
graduation and dropout, career and technical education). 
While all predictors and characteristics are essential for 
successful program implementation, certain characteristics 
may be of greater importance than others for an individual 
team and require more timely attention. It is also important 
to note that some predictors may have additional program 
characteristics given the unique context of students, schools, 
and communities.

Conclusion

The evidence-based era of secondary transition is well 
established as the major federal policies supporting second-
ary education and transition—IDEIA (2004), Every Student 
Succeeds Act (2015), Strengthening Career and Technical 
Education for the 21st Century Act (Perkins V; 2018), and 
Workforce Innovation and Opportunity Act (2014)—call 

for the identification and use of effective interventions and 
strategies grounded in peer-reviewed and evidence-based 
research. This study supports those efforts by identifying 
the operational definitions and essential program character-
istics for the seven newest secondary transition predictors 
that support postschool success—goal setting, parent 
expectations, psychological empowerment, self-realization, 
technology skills, travel skills, and youth autonomy. 
Furthermore, the results of this study provide practitioners, 
administrators, and other stakeholders with actionable ele-
ments for developing, implementing, expanding, and evalu-
ating secondary transition-focused education programs to 
ensure students who experience disability are prepared for 
further education, employment, and independent living, 
including community engagement.
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