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Abstract

Competencies that constitute the instructional design profession and how these competen-
cies should be measured have been of interest to researchers for many years. Among the
competency sets developed to date, the ibstpi® instructional designer competencies have
been widely used by researchers, practitioners, educational programs, and employers in the
field of Instructional Design and Technology. The purpose of this study was to investi-
gate whether the ibstpi® instructional design competency set could be used as a self-report
instrument to measure instructional design competencies. For this purpose, we assigned
a five-point scale to the ibstpi® competency set and investigated the construct validity of
the resulting instrument by administering it to a sample of future professionals. We used
a robust method to translate the competency set into Turkish and recruited 820 junior and
senior students who were enrolled in a degree program in Computer Education and Instruc-
tional Technology in Turkey. The conceptual framework of the competency set was used to
develop three models to be tested via a series of Confirmatory Factor Analysis. All three
models showed a good fit to the data and factors had above satisfactory internal consistency
reliability and convergent validity. Although the factors in three models did not show a
perfect discriminant validity, we argue that the instrument can be used to measure instruc-
tional design competencies. Discussion and implications of the findings are provided.
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Introduction

What competencies should Instructional Design and Technology (IDT) professionals pos-
sess and how should these competencies be measured? These questions have been of inter-
est to the researchers in the field of IDT for decades. The research efforts employed vari-
ous methods and techniques including analysis of job announcements, Delphi technique,
surveys and interviews and identified competencies in various domains such as instruc-
tional design models, principles, and processes (Kang & Ritzhaupt, 2015; Klein & Kelly,
2018; Moallem, 1995; Ritzhaupt et al., 2018; Siimiier et al., 2006), technology and media
development (Liu et al., 2002; Ritzhaupt & Kumar, 2015; Ritzhaupt et al., 2010; Sims
& Koszalka, 2008; Sugar et al., 2011, 2012), communication and collaboration (Kang &
Ritzhaupt, 2015; Klein & Jun, 2014; Ritzhaupt & Martin, 2014; Ritzhaupt et al., 2010),
performance improvement (Fox & Klein, 2003; Giberson, 2010; Klein & Fox, 2004), and
project management (Brill et al., 2006; van Rooij, 2010, 2013). While the literature is fairly
rich in terms of studies on the development and validation of competencies, the methods
or tools that can be used to measure instructional design competencies of professionals
have not been researched extensively. One of the tools that can be used to measure instruc-
tional design competencies is a valid and reliable self-report instrument. Few early efforts
on the development and validation of a self-report instrument focused on professionals’
perceptions of the importance of competencies rather than the degree to which profession-
als possessed these competencies (Ritzhaupt & Martin, 2014; Ritzhaupt et al., 2018). To
fill this gap in the literature, we assigned a five-point Likert scale to the widely acknowl-
edged ibstpi® instructional design competency set and investigated the construct validity
of the instrument using the input of a large sample of future IDT professionals in Turkey.
Our paper reports on the construct validity and reliability of the Turkish adaptation of the
instrument that have been continuously updated and validated by researchers in the field of
IDT (Koszalka et al., 2013).

Related literature
Defining the field and the profession

The field of IDT is defined as “the study and ethical practice of facilitating learning and
improving performance by creating, using, and managing appropriate technological pro-
cesses and resources” (AECT Definition & Terminology Committee, 2008; p. 1). This def-
inition indicates that the two major goals of the field are to facilitate learning and improve
performance. Furthermore, the field of IDT encompasses the analysis of learning and per-
formance problems and design, development, implementation, evaluation and management
of instructional and non-instructional solutions (Reiser, 2018). Professionals in the field of
IDT are responsible for conducting the processes that start with identifying learning and
performance problems and conclude with evaluating an intervention. Therefore, profes-
sionals are expected to possess certain domains of knowledge and exhibit a variety of skills
in the cyclical process of facilitating learning and improving performance.

IDT professionals wear a variety of hats as they perform their profession. It is possible
to identify a number of job titles used to specify the professionals in the field. Among these
titles, the most common ones include instructional designer, instructional technologist,
educational technologist, training manager, learning/training project manager, learning
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designer, curriculum developer, e-learning developer, and performance improvement con-
sultant. While there is a wide range of job titles used, we used IDT professionals as an
umbrella term in this study. In the following section, we present a review of the literature
on competencies of IDT professionals. As the focus of the current study is on instructional
design competencies and previous researchers investigated a wide range of competencies
of IDT professionals that include but not limited to the instructional design competencies,
our focus will be on instructional design competencies reported in these studies in our lit-
erature review.

Competencies for IDT professionals

Competency is defined as “a knowledge, skill, or attitude that enables one to effectively
perform the activities of a given occupation or function to the standards expected in
employment” (Richey et al., 2001, p. 26). Identifying the competencies that IDT profes-
sionals should possess has been a research endeavor for decades. In fact, Gagné (1969) was
one of the first researchers who attempted to identify what competencies instructional tech-
nologists should have. He asserted that instructional technologists should possess compe-
tencies in three domains: values, knowledge, and methodologies. Gagné’s first domain, val-
ues, referred to instructional technologists’ adherence to instructional design practices that
are based on empirical methods and public communication. The second domain, knowl-
edge, indicated that instructional technologists should know the subject matter of interest,
instructional methods, and more importantly, instructional theories. Finally, methodologies
included some core competencies such as analyzing and measuring learning outcomes,
determining the impact of instruction, conducting statistical analyses, and communicating
effectively.

More than half a century later, researchers and organizations continue the effort to iden-
tify the knowledge, skills, and attitudes professionals in the field of IDT should possess.
A variety of methods are used by these researchers and organizations including analysis
of job announcements, review of literature, and expert opinions. One of the early stud-
ies conducted by Moallem (1995) identified 150 job announcements and categorized them
into three settings as business and industry, government and military, and university/col-
lege/school district. Results revealed that instructional design competencies were mostly
expected of candidates for jobs in business/industry and government/military. Siimiier et al.
(2006) analyzed 101 job announcements that were posted over a 6-month period and cate-
gorized them into two groups as academic and corporate. According to the results, instruc-
tional design competencies were included in the domains of educational foundations and
instructional technology foundations and expected of IDT professionals by both academia
and corporate.

While past research shows that instructional design competencies are expected by
employers in different settings, there is also evidence that instructional design compe-
tencies are among the most frequently mentioned qualifications in job announcements.
Kang and Ritzhaupt (2015) identified 400 job announcements and used a framework
that consisted of three domains as knowledge, skill, and ability. Results showed that
knowledge of instructional design models and principles was the most frequent com-
petency that appeared in 55% of the job announcements in the knowledge domain. The
skill domain featured soft skills such as oral and written communication, collabora-
tion and interpersonal communication skills. Finally, while collaborating with differ-
ent team members was the top competency in the ability domain, instructional design
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competencies such as developing course materials, evaluating learning products and
programs, creating effective instructional products, and applying sound instructional
design principles were among the top competencies identified.

Surveys and interviews were also among common methods used by research-
ers to investigate the competencies of IDT professionals. Klein and Jun (2014) sur-
veyed instructional design professionals to investigate the importance of competencies
expected of them. They identified 28 competencies in the literature and then asked
professionals to rate the importance of the competencies as well as add new compe-
tencies. Results revealed that aligning objectives, interventions, and assessment was
the most important competency and followed by preparing measurable goals and
objectives and collaborating and partnering with others. In line with these findings,
interviews conducted by Ritzhaupt and Kumar (2015) also revealed that instructional
designers are expected to have competencies such as instructional design knowledge,
theories of learning and instruction, information organization, and assessment. In a
more recent study, Klein and Kelly (2018) interviewed 20 instructional design pro-
ject managers and asked what competencies they expect of instructional designers.
Results showed that using analysis techniques for determining content and tasks was
the top competency that was mentioned by 18 project managers. Finally, Ritzhaupt
et al. (2018) developed a survey to measure the importance of educational technologist
competencies in three domains as knowledge, skills, and abilities. The investigation of
the 176-item survey’s factor structure revealed a total of 31 factors. Highest rated fac-
tors included assessment, evaluation, and teaching techniques and instructional design,
development, and online facilitation in the knowledge domain and instructional design,
development, and evaluation in the ability domain.

The field of IDT has experienced major shifts of focus throughout the years as new
technologies found a place in our personal and professional lives. Due to the new skills
expected of IDT professionals, some researchers focused on competencies that required
the use of technology. A Delphi study conducted by Sugar et al. (2011) identified web
design basics, screencasting, and video production as important multimedia production
competencies. Furthermore, communication skills were rated as the most important
competency by professionals and the final list of competencies included 15 items in
the instructional design and pedagogy domain. The same group of researchers reported
that instructional design/ADDIE, collaboration, and e-learning competencies appeared
in more than 80% of the job announcements analyzed (Sugar et al., 2012). Moreo-
ver, these researchers reported that while corporate settings focused on instructional
design and performance improvement competencies, higher education job announce-
ments focused on collaboration and technical skills. Another recent job announcement
and survey study that focused on multimedia competencies showed that educational
technologists should have knowledge about a variety of software, skills to use vari-
ous tools, and the ability to conduct instructional design processes (Ritzhaupt et al.,
2010). Ritzhaupt and Martin (2014) attempted to develop a scale through analysis of
job announcements and survey of IDT professionals to measure the importance of edu-
cational technologists’ multimedia competencies. Factor analysis results revealed a
16-factor solution with highest rated factors of theories and methods of instruction in
the knowledge domain, soft skills in the skill domain, and working in a team-oriented
environment in the ability domain. The factor of conducting an instructional design
process included instructional design competencies and was the second highest rated
factor in the ability domain.
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Competencies for instructional design

IDT professionals are responsible for a variety of tasks at their place of employment and in
most cases these responsibilities include instructional design processes. To date, research-
ers have investigated the roles and responsibilities of instructional designers in various
settings (Kumar & Ritzhaupt, 2017; Larson & Lockee, 2004; Moallem, 1995), employer
perceptions and characteristics of entry-level and expert instructional designers (Rowland,
1992; Villachica et al., 2010), and the skills and competencies required to conduct learning
design (MacLean & Scott, 2007, 2011). In addition to the individual efforts of research-
ers in identifying the core competencies of instructional design, several organizations
attempted to identify what constitutes the instructional design practice. We present a brief
review of the competencies developed by these organizations to date below.

International society for performance improvement (ISPI)

ISPI identified a set of standards for practitioners who work in the field of Human Per-
formance Technology (HPT). The Certified Performance Technologist (CPT) Standards
include 10 items (ISPI, 2020). Each item consists of a detailed list of competencies and
examples as to how competencies could be exhibited in real world. Standards feature
competencies for a performance technologist to design, develop, and evaluate instruc-
tional and non-instructional solutions for performance improvement.

Association for educational communications and technology (AECT)

AECT developed a set of standards for professional programs in the field of educational
technology. These standards delineate the capabilities that a candidate should have in
the profession (AECT, 2012). The AECT Standards are categorized into five domains as
content knowledge, content pedagogy, learning environments, professional knowledge
and skills, and research. In addition to a list of the skills in each domain, the standards
also include indicators that can be used to evaluate the degree to which a candidate pos-
sesses the knowledge, skill, or attitude of interest.

Association for talent development (ATD)

ATD is an organization that brings together professionals from across the world who
work to improve performance. The organization has a competency model which is used
to grant Certified Professional in Learning and Performance (CPLP) and Associate Pro-
fessional in Talent Development (APTD) to IDT professionals (ATD, 2020). The model
includes ten talent development areas of expertise such as performance improvement,
instructional design, and evaluating learning impact and six areas of foundational com-
petencies that are business skills, interpersonal skills, global mindset, personal skills,
industry knowledge, and technology literacy.

International board of standards for training, performance, and instruction (ibstpi)

ibstpi® is a not-for-profit corporation that provides standards, competencies, products
and services to professionals working in the field of IDT with the mission to “develop,
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validate and promote implementation of international standards to advance training,
instruction, learning and performance improvement for individuals and organizations”
(ibstpi, 2020a). The board currently has five competency sets developed to be used by
evaluators, instructors, online learners, training managers, and instructional designers.
The instructional designer competency set was first developed in 1986 by a group of
instructional design practitioners and scholars (Klein & Richey, 2005) and last updated
in 2012 to meet the most recent needs of the field (Koszalka et al., 2013). In the instruc-
tional designer competency set, there are 22 competencies and 105 performance state-
ments in five domains: professional foundations, planning and analysis, design and
development, evaluation and implementation, and management. Each competency and
performance statement are categorized as essential, advanced or managerial based on
the level of expertise it requires. The set includes competencies required in the instruc-
tional design process such as assessing needs, analyzing learners and context, determin-
ing instructional goals, developing assessment, identifying instructional strategy and
content, implementing instruction, and managing instructional design processes. The
board provides the competencies on its website free of charge (ibstpi, 2020b; also, see
Appendix Table 10); however, the use of the performance statements for individual and
organizational purposes is regulated. A diagram showing the structure of the ibstpi®
instructional designer competency set is provided in Fig. 1.

Purpose of the current study

The instructional design literature is fairly robust in terms of instructional design com-
petencies; however, the development of a scale was the focus of just a few researchers
(Ritzhaupt & Martin, 2014; Ritzhaupt et al., 2018). In the current study, we investigated
the construct validity and reliability of the ibstpi® instructional designer competencies to
be used as an instrument to measure IDT professionals’ instructional design competencies.
In order to accomplish our purpose, we investigated the factor structure of the performance

2012 ibstpi® Instructional Designer Standards: Competencies and Performance Statements
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Fig. 1 Framework of the ibstpi® instructional designer competency set
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statements in the ibstpi® instructional designer competency set. The research questions that
led this study are:

(1) How does the conceptualized model of the instrument (i.e. ibstpi® instructional
designer competency set with a five-point Likert scale) fit the data collected from
future IDT professionals?

(a) How does the conceptualized model of the essential performance statements fit
the data?

(b) How does the conceptualized model of the advanced performance statements fit
the data?

(c) How does the conceptualized model of the managerial performance statements
fit the data?

Method
Participants

Participants consisted of 820 junior and senior students enrolled in a degree program in
Computer Education and Instructional Technology (CEIT) in Turkey. Junior and senior
students were selected because they had completed a required Instructional Design course,
were expected to obtain instructional design competencies, and be familiar with the termi-
nology used by the researchers. After excluding missing data, our final dataset included
717 usable responses from 15 universities in Turkey. The sample included 378 male
(52.7%) and 322 female students (44.9%). Seventeen participants (2.4%) did not report
gender. Participants’ age ranged between 19 and 36 with a mean of 22.37 and a standard
deviation of 2.02. There was a total of 391 junior (54.5%) and 326 senior students (45.5%)
in the sample.

Instrument

We used the instructional designer competency set developed by ibstpi® in the study. The
competency set includes 22 instructional design competencies (Comp) and 105 perfor-
mance statements (PS) associated with the competencies in five domains. These domains
are (1) professional foundations (PF), (2) planning and analysis (PA), (3) design and devel-
opment (DD), (4) evaluation and implementation (EI), and (5) management (M). Figure 1
shows the structure of the competencies and performance statements within five domains
as well as their categorization as essential, advanced, and managerial. Since the ibstpi®
competency set lacks a scale for rating each competency and performance statement, we
assigned a five-point Likert scale for participants to rate themselves. Participants responded
to the question “how competent are you in the following item?” using the five-point scale
which consisted of 1: not at all competent, 2: a little competent, 3: somewhat competent, 4:
quite competent, and 5. very competent.
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Procedures

The study was conducted in five steps. In Step 1, we contacted the ibstpi® board to obtain
permission to use the competency set in a research study. Once permission was granted,
we used a back-translation method in Step 2 to translate the competency set into Turkish
(Brislin, 1970). In this step, the researchers translated the complete set into Turkish and
asked two language experts who were native speakers of Turkish and had full professional
proficiency in English to translate the competency set back to English. We compared the
two back-translations with the original competency set and revised the Turkish translation
accordingly. In the meantime, we identified the terms that had not yet gained sufficient
ground in Turkish and were used in the competency set such as instructional and non-
instructional interventions, performance improvement, and systems thinking. We identified
a total of 15 terms and asked a cohort of eight academics who were experts in the field of
IDT to translate these terms into Turkish. We used the input from the cohort to develop
the best language for the terms identified in the competency set. When the revisions from
the back-translation process were applied and the terms were successfully translated, we
finalized the translation process and applied to the Institutional Ethics Committee (IEC) for
the research study to be conducted. In Step 3, we obtained the approval of the IEC to carry
out the processes to conduct the study. In Step 4, we conducted a pilot study with a group
of 29 students from the target population to investigate the comprehensibility of the items.
Students were asked to rate the competencies and performance statements on a five-point
Likert scale ranging from I: not at all comprehensible to 5: fully comprehensible. A score
of four was decided as the threshold to accept an item as comprehensible, and four items
that were marginally below the score of four received minor revisions. Once these minor
revisions were completed, we finalized the translation of the competency set and began
the data collection process. In Step 5, we collected data via scantron sheets in participat-
ing institutions with the permission obtained from each institution. Data collection began
in February 2019 and ended in June 2019. Students were informed about the objectives
and the voluntary nature of the study prior to the administration of the survey. All par-
ticipants provided informed consent. Fifteen universities across the country participated in
data collection.

Data preparation and analysis

Data preparation and analysis processes were conducted in three steps. In Step 1, we exam-
ined the dataset for major missing data and eliminated 103 responses. Furthermore, we
investigated the resulting dataset in terms of missing data and conducted Little’s Miss-
ing Completely at Random (MCAR) test to find out whether data on some variables were
missing independent of the observed or missing values. In this step, we also replaced the
missing values using the linear interpolation method. In Step 2, we used IBM SPSS® v.25
for descriptive statistics. Skewness and kurtosis were used to establish univariate normal-
ity. We used the cut-off values of +3.0 and + 10.0 for skewness and kurtosis, respectively
(Kline, 2005). Mardia’s normalized multivariate kurtosis value (Mardia, 1970) and the
Raykov and Marcoulides (2008) formula were used to establish multivariate normality.
In Step 3, we used Mplus 8.1 (Muthén & Muthén, 2017) for Confirmatory Factor Anal-
ysis (CFA). As presented in Fig. 1, since the competencies encompass the performance
statements hierarchically, we only investigated the factor structure of the 105 performance
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statements in the study. Moreover, since there is already a strong theoretical framework and
support from past research, we initiated our analyses with CFA (Harrington, 2009).

Results
Handling missing data

We examined the dataset for missing data and found that the observed variables missed
data with a percentage between 0 and 9.3%. More specifically, 85 variables missed data
with a percentage between 0 and 2.0%, 19 variables missed data with a percentage between
2.1 and 4.0%, and one variable missed data with a percentage above 4.0%. We conducted
Little’s MCAR test to find out whether the data were missing completely at random. The
test result was not significant indicating that the missing data mechanism was MCAR
(x*=18,730; df=18,574; p=.208). After confirming that the missing values are independ-
ent of the observed or missing values and the proportion of missing data is considered low
(Cohen et al., 2003; Raymond & Roberts, 1987), we replaced the missing values using the
linear interpolation method.

Univariate and multivariate normality

We analyzed the dataset for descriptive statistics. There was a total of 105 performance
statements in the dataset that were organized under 22 competencies and five domains. The
means of the items ranged between 3.022 and 3.877 on a five-point Likert scale and stand-
ard deviations ranged between .870 and 1.181. Skewness and kurtosis statistics of the items
ranged from — .588 to .030 and — .813 to — .156, respectively. These indices indicated
that the dataset showed univariate normality for structural equation modeling purposes
(Kline, 2005). Finally, Mardia’s multivariate kurtosis value was calculated as 128.730. We
used the Raykov and Marcoulides (2008) formula to determine whether the dataset showed
multivariate normality. We used the p(p+2) formula where p is the number of observed
variables and calculated the value as 11,235. Since the Mardia’s multivariate kurtosis value
was greatly smaller than the value calculated using the formula, we concluded that the data
showed multivariate normality.

Measurement model for essential performance statements

In the next step, we investigated the factor structures of three measurement models as
essential, advanced, and managerial in three CFA’s with the maximum likelihood (ML)
estimation method. In order to evaluate the model fit, we used the chi-square goodness-
of-fit test, Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index
(CFI), and Tucker-Lewis Index (TLI). The first CFA was conducted for the essential per-
formance statement model. There was a total of 44 observed variables under 13 first- and
four second-order latent factors (see Fig. 2). Results indicated that the model showed a
good fit to the data with a significant chi-square test and the RMSEA, CFI, and TLI values
that were within a good fit range (see Table 1).
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Fig.2 Measurement model of the essential performance statements
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Table 1 Chi-square test results and fit indices for the essential performance statement model

Model 7 da 2 RMSEA (90% CI) CFI TLI
df

Measurement model for essential performance 1461.410 886 1.649 .030 (.027-.033) .965 .963
statements (p<.001)

Convergent validity

An initial investigation of the internal consistency reliability of the constructs revealed that
coefficient alpha values ranged between .68 and .88. All factors showed either good or very
good internal consistency except Comp2 with a coefficient alpha value that stayed margin-
ally below the recommended .70 threshold (Robinson et al., 1991). Further in the analysis,
we investigated whether constructs showed convergent validity by evaluating the individual
item reliability, composite reliability, and average variance extracted (AVE). A squared
factor loading is recommended to be higher than .25 for individual item reliability to be
achieved (Hair et al., 2019). Squared factor loadings for the observed items ranged between
.35 and .73, therefore, satisfying the criterion for individual item reliability. Furthermore,
we investigated the composite reliability of the first and second order latent constructs.
Composite reliability values of the constructs ranged between .68 and .94. Only one con-
struct (i.e. Comp2) had a composite reliability value that was marginally below the .70
threshold (Nunnally & Bernstein, 1994). Finally, we calculated the AVE values of the con-
structs. Results indicated that the AVE values ranged between .46 and .83. One construct
(i.e. Compl) had an AVE value that was smaller than the .50 threshold (Fornell & Larcker,
1981). Results are presented in Table 2.

Discriminant validity

The next step of the analysis was to assess the discriminant validity of the constructs in the
essential performance statement model. Discriminant validity is concerned with differenti-
ating a construct of interest from other constructs in the model. We assessed the discrimi-
nant validity of the second order latent constructs by comparing the \/AVE values with the
correlation coefficients in the model (Fornell & Larcker, 1981). Results for the essential
performance statement model are presented in Table 3. Results indicated that none of the
constructs had a perfect discriminant validity as the \/AVE values for PF, PA, DD, and EI
were smaller than at least one of the correlation coefficients in the matrix.

Measurement model for advanced performance statements

We conducted the second CFA for the advanced performance statement model. There
was a total of 44 observed variables under thirteen first- and five second-order latent
factors (see Fig. 3). Results indicated that the model showed a good fit to the data with a
significant chi-square test and the RMSEA, CFI, and TLI values that were within a good
fit range (see Table 4).
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Table 2 Results for the measurement model of the essential performance statements

Factor/item Unstandardized coefficients (stand- Convergent validity

ardized)

Variance FL o AVE (>.50%) CR (>.70%
PF 289 (1.000) 58 87
Comp!1® 1.00 (.80) 75 A6 77
Comp2 1.03 (.86) 68% 51 68%
Comp3 1.14 (.80) 79 56 79
PS4bPe 1.00 (.59) - - -
Comp5 1.06 (.73) .83 63 .84
PA 407 (1.000) 63 87
PS6bP< 1.00 (.67) - - -
Comp7° 1.00 (.90) 72 56 72
Comp8 1.07 (.94) 88 .55 .88
PS9a° 94 (.62) - - -
DD 1381 (1.000) 2 94
PS10a"¢ 1.00 (.64) - - -
Compl1® 1.00 (.87) 72 .56 72
Comp12 1.02 (.92) 88 .54 .88
Compl4 1.08 (.92) 73 .58 73
Compl5 1.08 (.86) 84 58 .85
Compl6 1.09 (.87) 76 61 76
EI .579 (1.000) 83 91
Comp17° 1.00 (.92) 77 .66 79
Comp18 97 (91) 79 66 79

FL Factor Loadings, AVE Average Variance Extracted, CR Composite Reliability, @ Coefficient Alpha

All factor loadings are significant, p <.001

“Indicates acceptable limit

This value was fixed at 1.00 for model identification purposes

“Observed variable

*Indicates a value below the specified threshold

Table 3 Discriminant validity
for the essential performance

statement model

@ Springer

Construct PF PA DD EI

PF (.761%)

PA .870 (.795%)

DD .820 938 (.851%)

EI .690 .838 917 (.913%)

All correlations are significant at «=.001 level

“Diagonals in parentheses are square roots of AVE. Off-diagonals are
correlations between constructs
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Table 4 Chi-square test results and fit indices for the advanced performance statement model

Model 7 df 2 RMSEA(90% CI) CFI TLI
4

Measurement model for advanced performance 1346.155 883 1.524 .027 (.024-.030) 973 971
statements (p<.001)

Convergent validity

An initial investigation of the internal consistency reliability of the constructs revealed that
coefficient alpha values ranged between .71 and .88, therefore, all factors showed either
good or very good internal consistency. Furthermore, we investigated the convergent valid-
ity for the advanced performance statement model. We used the individual item reliability,
composite reliability, and AVE. In the advanced performance statement model, the squared
factor loadings for the observed items ranged between .31 and .74, therefore, satisfying the
criteria for individual item reliability (Hair et al., 2019). Furthermore, we investigated the
composite reliability of the first and second order latent constructs. Composite reliability
values of the constructs ranged between .72 and .91. All constructs had a composite reli-
ability value that was above the .70 threshold (Nunnally & Bernstein, 1994). Finally, we
calculated the AVE values of the constructs. Results indicated that the AVE values ranged
between .49 and .78. One construct (i.e. Compl) had an AVE value that was marginally
below the .50 threshold (Fornell & Larcker, 1981). Results are presented in Table 5.

Discriminant validity

The next step of the analysis was to assess the discriminant validity of the constructs in
the advanced performance statement model. We assessed the discriminant validity of the
second order latent constructs by comparing the y/AVE values with the correlation coef-
ficients. Results for the advanced performance statement model are presented in Table 6.
Results indicated that none of the constructs had a perfect discriminant validity as the
VAVE values for PF, PA, DD, EI, and M were smaller than at least one of the correlation
coefficients in the matrix.

Measurement model for managerial performance statements

We conducted the third CFA for the managerial performance statement model. There was a
total of 17 observed variables under four first- and one second-order latent factors (see Fig. 4).
Results indicated that the model showed a good fit to the data with a significant chi-square test
and the RMSEA, CFI, and TLI values that were within a good fit range (see Table 7).

Convergent validity

An initial investigation of the internal consistency reliability of the constructs revealed that
coefficient alpha values ranged between .81 and .92, therefore, all factors showed very good
internal consistency. Investigating the convergent validity for the managerial performance state-
ment model entailed evaluating the individual item reliability, composite reliability, and AVE.
In the managerial performance statement model, the squared factor loadings for the observed
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Table 5 Results for the measurement model of the advanced performance statements

Factor/item Unstandardized coefficients (standard- Convergent validity
ized)
Variance FL o AVE (>.50%) CR (>.70%)

PF .340 (1.000) 62 .89
Comp1°® 1.00 (.82) .84 49% .85
Comp2 1.12(.88) 78 55 78
PS3d°¢ 1.00 (.56) - - -
Comp4 1.07 (.88) .80 .58 .80
Comp5 1.21 (.76) .83 70 83
PA 471 (1.000) 78 91
Comp6® 1.00 (.94) .85 .53 .85
Comp7 92 (.92) 79 .55 79
Comp9 84 (77) 75 .60 75
DD 446 (1.000) 60 88
Comp10° 1.00 (.87) 71 .56 72
PS11a"¢ 1.00 (.70) - - -
Comp13 1.03 (.75) .88 72 .89
Compl4 .95 (.85) 75 .60 75
PS16b° 97(.67) - - -
EI .524 (1.000) 75 90
Comp17° 1.00 (.94) 74 .60 75
PS18aP* 1.00 (.76) - - -
Comp19 .99 (.89) 83 62 83
M .521 (1.000) 69 .82
PS21a>* 1.00 (.69) - - -
Comp22° 1.00 (.95) 81 .59 81

FL Factor Loadings, AVE Average Variance Extracted, CR Composite Reliability, @ Coefficient Alpha

All factor loadings are significant, p <.001

“Indicates acceptable limit

®This value was fixed at 1.00 for model identification purposes

“Observed variable

*Indicates a value below the specified threshold

Table 6 Discriminant validity
for the advanced performance
statement model

Construct PF PA DD EI M

PF (.786%)

PA 947 (.881%)

DD .842 919 (.773%)

EI 764 793 941 (.868%)

M 187 187 .865 914 (.834%)

All correlations are significant at a=0.001 level

“Diagonals in parentheses are square roots of AVE. Off-diagonals are
correlations between constructs
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Fig.4 Measurement model of the managerial performance statements

Table 7 Chi-square test results and fit indices for the managerial performance statement model

Model ){2 af 7 RMSEA (90% CI) CFI TLI
df
Measurement model for managerial performance  233.466 115 2.030 .038 (.031-.045) .985 .982
statements (p<.001)

Table 8 Results for the measurement model of the managerial performance statements

Factor/item Unstandardized coefficients (standard- Convergent validity

ized)

Variance FL o AVE (>.50%) CR (>.70%
Comp19 .705 (1.000) .87 .63 .87
PS192"¢ 1.00 (.79) - - -
PS19c¢ .96 (.78) - -
PS19d° 1.03 (.83) - -
PS19f° 97 (78) - - -
M .535 (1.000) .80 92
Comp20° 1.00 (.95) 92 .62 92
Comp21 .90 (.84) .82 .61 .83
Comp22 91 (.89) .81 .59 .81

FL Factor Loadings, AVE Average Variance Extracted, CR Composite Reliability, a Coefficient Alpha
All factor loadings are significant, p <.001

“Indicates acceptable limit

®This value was fixed at 1.00 for model identification purposes

“Observed variable
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items ranged between .55 and .69, therefore, satisfying the criteria for individual item reliability
(Hair et al., 2019). Furthermore, we investigated the composite reliability of the first and second
order latent constructs. Composite reliability values of the constructs ranged between .81 and
.92. All constructs had a composite reliability value that was above the .70 threshold (Nunnally
& Bernstein, 1994). Finally, we calculated the AVE values of constructs. Results indicated that
the AVE values ranged between .59 and .80. All constructs had an AVE value that was above
the .50 threshold (Fornell & Larcker, 1981). Results are presented in Table 8.

Discriminant validity

The next step of the analysis was to assess the discriminant validity of the constructs in
the managerial performance statement model. We assessed the discriminant validity of the
constructs by comparing the \/AVE values with the correlation coefficients. Results for
the managerial performance statement model are presented in Table 9. Results indicated
that the two constructs do not have a perfect discriminant validity as the \/AVE values for
Comp19 and M were smaller than the correlation coefficient in the matrix.

Discussion

The content validity of the ibstpi® instructional designer competencies and performance state-
ments was established by previous researchers (Koszalka et al., 2013). Our purpose was to
investigate the construct validity of the instrument developed using the instructional designer
performance statements to measure instructional design competencies of IDT professionals. For
this purpose, we translated the competency set into Turkish using a robust translation process,
assigned a scale to the competencies and performance statements, and recruited a sample of
future IDT professionals. The related literature is scarce in terms of developing and validating a
scale to measure instructional design competencies. To date, only several researchers attempted
to develop and validate a scale to be used in the field of IDT (Ritzhaupt & Martin, 2014;
Ritzhaupt et al., 2018). However, our efforts diverge from these studies because we attempted
to measure the competency level of participants rather than the importance of competencies for
the profession. Results of the study showed that the instrument developed based on the ibtspi®
instructional designer competency set can be used to measure instructional design skills, how-
ever, some considerations must be taken in doing so that are discussed in this section.

We adopted three conceptual models provided by ibtspi® to form the models to be tested
in the study. These models were formed based on the category of each performance state-
ment namely essential, advanced, and managerial. Our results indicated that each of these
models showed a good fit to the data supporting the theoretical foundations of the instruc-
tional designer competency set. In the essential performance statement model, there were

Table 9 Discriminant validity

. . Construct Compl19 M
for the managerial performance
statement model Comp19 (796%)
M .896 (.892%

Correlation is significant at «=0.001 level

“Diagonals in parentheses are square roots of AVE. Off-diagonal is
correlation between constructs
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a total of 44 observed variables and thirteen first- and four second-order latent factors.
Four observed variables were loaded on their corresponding second-order factors directly
as they were the only essential performance statements in their respective competencies.
While model fit is an important method to evaluate the validity of the model, it is also
important to evaluate how much variance each factor explains in observed variables. An
inspection of the residual variances of the observed variables revealed that 35 of the 44
observed variables had a residual variance that was below .50 which is the ideal situa-
tion recommended in the literature (Hair et al., 2019). The remaining nine residual vari-
ances ranged between .51 and .65, therefore, stayed below the recommended threshold
(Hair et al., 2019). Furthermore, AVE values also showed that all constructs except Compl
had an AVE value that was above the recommended threshold of .50 (Fornell & Larcker,
1981). Residual variance and AVE values indicated that latent factors explained an impor-
tant amount of variance in observed variables, therefore, supporting the factor structure.
Compl as a factor dealt with some of the soft skills whose importance was mentioned in
the literature by a number of researchers (Kang & Ritzhaupt, 2015; Klein & Jun, 2014;
Ritzhaupt & Kumar, 2015; Ritzhaupt et al., 2010; Sugar et al., 2011). The overarching
competency, as stated by ibstpi®, is “Communicate effectively in visual, oral and written
form” (ibstpi, 2020b). We argue that since soft skills such as communicating effectively are
abstract and difficult to perceive, it affected students’ assessment of themselves when they
responded to the items. As a result, the AVE value of the factor stayed marginally below
the recommended threshold. In terms of internal consistency reliability, only Comp2 had a
coefficient alpha value that was only marginally below the recommended threshold of .70
(Robinson et al., 1991). Other constructs had coefficient alpha values that ranged between
.72 and .88 which showed that constructs had satisfactory internal consistency reliability.
Additionally, composite reliability values ranged from .68 to .94 and only one construct
(i.e. Comp2) had a composite reliability value that was marginally below the .70 thresh-
old (Nunnally & Bernstein, 1994). The overarching Competency 2 is “Apply research and
theory to the discipline of instructional design” (ibstpi, 2020b). Both research and theory
knowledge and skills were mentioned as important competencies to be possessed by IDT
professionals in past research (Kang & Ritzhaupt, 2015; Klein & Jun, 2014; Ritzhaupt &
Kumar, 2015; Ritzhaupt et al., 2018). The performance statements included under this
competency may have been perceived abstract by undergraduate students which may have
led to its relatively low internal consistency and composite reliability. Finally, the evalu-
ation of the discriminant validity in the essential performance statement model revealed
that the factors do not have a perfect discriminant validity. This is expected as all essential
performance statements are categorized under the wider umbrella of instructional design
competencies and they relate to a common higher concept. Hair et al. (2019) argued that
while distinctiveness among constructs is important, so is the absence of cross-loadings
in the model; and, in the presence of cross-loadings and their poor representation by the
measurement model, the CFA fit is also expected to be poor. When we examined the model
fit indices, it is evident that the model fit to the data is above satisfactory, supporting our
claim that the essential performance statements of the instrument is a valid measure of
essential instructional design competencies.

In the advanced performance statement model, there were a total of 44 observed vari-
ables and thirteen first- and five second-order latent factors. Five observed variables were
loaded on their corresponding second-order factors directly as they were the only advanced
performance statements in their respective competencies. An examination of the residual
variances of the observed variables revealed that 36 of the 44 observed variables had
a residual variance that was at or below .50 and the remaining eight residual variances
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ranged from .51 to .69 forming a situation that was close to the ideal (Hair et al., 2019).
Furthermore, as we investigated the AVE values of the constructs, we found that only one
construct’s (i.e. Compl) AVE value stayed marginally below the recommended threshold
and other AVE values ranged from .53 to .78 (Fornell & Larcker, 1981). These values indi-
cated that the latent factors explained a major portion of the variance in observed variables
in the advanced performance statement model. Again, we believe that since Compl as a
factor dealt with soft skills, students’ assessment of their competence level was affected by
the abstract nature of the advanced items as well. When we investigated the internal con-
sistency reliability of the factors, we found that coefficient alpha values ranged between .71
and .88, therefore, all factors satisfied the .70 threshold and showed an internal consistency
reliability that was extensive or exemplary (Robinson et al., 1991). Additionally, composite
reliability values ranged from .72 to .91, therefore, all composite reliability values were
above the .70 threshold (Nunnally & Bernstein, 1994). In terms of discriminant validity,
results revealed that the constructs in the advanced statements model did not meet the cri-
teria suggested by Hair et al. (2019). However, as discussed above, advanced performance
statements also share a common overarching concept that is instructional design competen-
cies. The fit of the advanced performance statement model to data was above satisfactory
which supported our assertion that it is possible to use the advanced performance state-
ments in the instrument to measure advanced instructional design competencies.

The last model we investigated was the managerial performance statement model. The
model consisted of 17 observed variables and four first- and one second-order latent fac-
tors. Residual variances of the observed variables ranged between .32 and .45, therefore,
latent factors explained more than half of the variance in observed variables. An investi-
gation of the AVE values revealed that on average the amount of variance extracted from
observed variables ranged between 59 and 80%. In terms of internal consistency reliability
values of the factors, coefficient alpha values ranged from .81 to .92 and all factors showed
an exemplary internal consistency reliability (Robinson et al., 1991). Moreover, compos-
ite reliability values also ranged from .81 to .92, therefore, all composite reliability values
were above the .70 threshold (Nunnally & Bernstein, 1994). The evaluation of discrimi-
nant validity in the managerial performance statement model revealed a similar situation to
those of the two previous models. The correlation coefficient between the two factors in the
model was higher than the \/AVE values which violated the criteria suggested by Hair et al.
(2019). However, since the model fit to the data was very good, we argue that it is possi-
ble to use the managerial performance statements in the instrument to measure managerial
instructional design competencies.

Implications

To our knowledge, this study is the first attempt to investigate the construct validity of an
instrument developed based on the ibstpi® instructional designer competency set to meas-
ure instructional design competencies. As the most comprehensive instructional designer
competency set, the ibstpi® standards have been widely used by practitioners, educational
programs, and organizations. We tested three different models as essential, advanced, and
managerial. Each of these categories address a different level of knowledge, skills, and atti-
tudes of their respective domains. We believe our findings have implications for the practice
and research of the IDT field. Although the sample of the study was large, participants were
recruited from limited demographics consisting of junior and senior students in the Turkey
context, therefore, implications should be considered with the unique nature of this study.
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Furthermore, professionals who would like to make use of the instrument should determine
the category of competencies that they would like to address and use the competency set
accordingly. One of the main implications is for the educational institutions that offer under-
graduate degree programs in the field of IDT. Educational programs can use the instrument
with their students to measure students’ essential, advanced, and managerial instructional
design competencies and make improvements to the program based on the factors that stu-
dents have rated themselves poorly. We believe the findings also have implications for the
entities that work with novice instructional designers who are in the early years of their
career. These entities can administer the instrument to novice instructional designers to
measure their instructional design competencies and address instructional design factors
that received poor ratings via instructional or non-instructional solutions. Finally, the find-
ings also have implications for the research community. Researchers can use the findings of
this study to further investigate the construct validity of the instrument. As the purpose of
the study was to investigate the construct validity of the instrument developed based on the
ibstpi® instructional designer competency set, we refrained from making any modifications
to the model by removing or amending items as we wanted to share our findings as they are
with the researchers in the field and initiate a discussion over how to improve the psycho-
metric properties of the instrument proposed in this study. Therefore, researchers can use the
findings of this study as a starting point and investigate the psychometric properties of the
instrument with participants from different demographics in a variety of contexts. We would
like to note that any use of the competency set should be consulted with the ibstpi® board.

Limitations and future directions

There are several limitations to the study. First, we investigated the construct validity of the
instrument with participants from limited demographics consisting of junior and senior stu-
dents in the Turkey context. Therefore, it may be difficult to generalize our findings to other
contexts or cultures with professionals coming from a variety of demographics. We encour-
age researchers to investigate the construct validity of the instrument with participants from
different demographics, especially with graduate students and experienced instructional
designers actively working in the field of IDT. Second, we used participants’ self-assess-
ment of instructional design competencies and these reports may be biased. While it is not
feasible to use other methods of assessment such as observations and portfolios with large
samples, we encourage researchers to use these methods as well in future research when and
if the sample size permits. Finally, the ibstpi® instructional designer competency set was
originally developed in English and translated into Turkish for the purposes of this study.
Although we used a robust translation process, unfamiliar terms tend to take some time in
order for individuals to fully comprehend their meaning. Researchers who would like to
translate the competency set into other languages may address this limitation by including
an introductory session on unfamiliar terms for participants before data collection.
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Conclusion

We investigated the construct validity of an instrument developed based on the ibstpi®
instructional designer competency set and the results showed that the instrument can
be used as a measure of instructional design competencies. We encourage researchers,
practitioners, educational programs, and employers to use the competency set for indi-
vidual and organizational purposes as outlined in this study. The ibstpi® instructional
designer competency set has the potential to pinpoint the instructional design compe-
tency areas that require improvement. Further research in different cultures is recom-
mended to consolidate the construct validity findings as well as keep the competency
set up to date.
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Table 10 2012 ibstpi® instructional design competencies (ibstpi, 2020b. Instructional Designer Competen-
cies. URL: https://ibstpi.org/instructional-design-competencies/).

Professional foundations
1. Communicate effectively in visual, oral and written form
2. Apply research and theory to the discipline of instructional design

3. Update and improve knowledge, skills, and attitudes pertaining to the instructional design process and
related fields

4. Apply data collection and analysis skills in instructional design projects

5. Identify and respond to ethical, legal, and political implications of design in the workplace
Planning and analysis

6. Conduct a needs assessment in order to recommend appropriate design solutions and strategies

7. Identify and describe target population and environmental characteristics

8. Select and use analysis techniques for determining instructional content

9. Analyze the characteristics of existing and emerging technologies and their potential use
Design and development

10. Use an instructional design and development process appropriate for a given project

11. Organize instructional programs and/or products to be designed, developed, and evaluated

12. Design instructional interventions

13. Plan non-instructional interventions

14. Select or modify existing instructional materials

15. Develop instructional materials

16. Design learning assessment
Evaluation and implementation

17. Evaluate instructional and non-instructional interventions

18. Revise instructional and non-instructional solutions based on data

19. Implement, disseminate, and diffuse instructional and non-instructional interventions
Management

20. Apply business skills to managing the instructional design function

21. Manage partnerships and collaborative relationships

22. Plan and manage instructional design projects

Copyright © 2013 by the International Board of Standards for Training, Performance, and Instruction
(ibstpi® at http://www.ibstpi.org/). All rights reserved. Used with permission
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Table 11 Factors loadings for

Item Unstandardized coefficients  Standardized coefficients

the observed variables of the

essential performance statement FL SE FL

model
PSla 1.000 .020 11
PS1b .895 .027 670
PSlc .866 .028 641
PS1d 918 .026 .682
PS2a 1.000 .027 .699
PS2b 1.066 .026 730
PS3a 1.000 .022 745
PS3b 1.094 .021 767
PS3c .980 .022 736
PS4b 1.000 .024 590
PS5c 1.000 .021 737
PS5d 1.087 .019 784
PS5e 1.151 .016 854
PS6b 1.000 .019 666
PS7a 1.000 .020 745
PS7e 1.139 .022 758
PS8a 1.000 .019 742
PS8b 949 .020 721
PS8c 1.006 018 156
PS8d 988 .019 134
PS8e 1.002 .019 731
PS8f 1.035 .018 155
PS9a 942 .025 622
PS10a 1.000 .020 .638
PS11b 1.000 .020 739
PSllc 1.065 .022 760
PS12a 1.000 .020 715
PS12b 1.057 .018 762
PS12¢ 1.024 .020 122
PS12d 1.135 .018 749
PS12e 1.007 .020 713
PS12f 1.118 .018 752
PS14a 1.000 .021 768
PS14d 1.083 .021 752
PS15a 1.000 .018 771
PS15b 995 .017 795
PS15¢ 1.025 .017 794
PS15d 958 .023 677
PS16a 1.000 .020 790
PS16c 1.006 .021 771
PS17b 1.000 .018 .801
PS17c 1.017 .018 819
PS18b 1.000 .018 812
PS18c 1.033 .018 .809

FL Factor Loadings, SE Standard Error
All factor loadings are significant, p <.001
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Table 12 Factors loadings for
the observed variables of the
advanced performance statement
model

@ Springer

Item Unstandardized coefficients ~ Standardized coefficients
FL SE FL
PSle 1.000 .018 706
PS1f 1.058 .020 751
PSlg .856 .025 .660
PS1h 957 .022 706
PSli 960 .024 .680
PS1j 943 .024 678
PS2c 1.000 .020 761
PS2d 1.063 .020 764
PS2e 923 .024 .690
PS3d 1.000 .023 .559
PS4a 1.000 .022 708
PS4c 1.151 .018 798
PS4d 1.121 .019 775
PS5a 1.000 .019 .856
PS5b 978 .019 .822
PS6a 1.000 .019 737
PSé6c 941 021 716
PS6d 1.061 .018 756
PS6e 993 .021 708
PS6f 1.054 .020 725
PS7b 1.000 .022 708
PS7c 1.128 .019 773
PS7d 1.114 .020 745
PS9b 1.000 .023 779
PS9c 1.046 .024 765
PS10b 1.000 .020 754
PS10c 998 .023 745
PSlla 1.000 .019 .699
PS13a 1.000 .015 .825
PS13b 1.047 .013 .860
PS13c 1.113 .013 .860
PS14b 1.000 .022 758
PSl4c 1.042 .021 797
PS16b 970 .022 672
PS17a 1.000 .018 774
PS17d 1.062 .020 73
PS18a 1.000 .016 764
PS19b 1.000 .018 780
PS19e 1.038 .017 .803
PS19g 1.049 .019 72
PS21a 1.000 .019 .694
PS22a 1.000 .017 772
PS22b 989 .020 746
PS22¢ 1.051 .018 790

FL Factor Loadings, SE Standard Error
All factor loadings are significant, p <.001
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Table 13 Factors loadings

for the observed variables of Item Un_standardized coef- Sta}ndardized coef-

the managerial performance ficients ficients

statement model FL SE FL
PS19a 1.000 .016 194
PS19c 958 .017 781
PS19d 1.030 .015 .828
PS19f 973 .017 780
PS20a 1.000 .016 174
PS20b 1.021 .018 155
PS20c 1.111 .015 .807
PS20d 1.083 .017 760
PS20e 1.139 .014 .810
PS20f 1.092 .015 793
PS20g 1.199 .015 .802
PS21b 1.000 .020 155
PS21c 1.057 .018 186
PS21d 1.110 .018 .805
PS22d 1.000 .020 744
PS22¢e 1.099 .018 793
PS22f 1.111 .019 765

FL Factor Loadings, SE Standard Error
All factor loadings are significant, p <.001
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