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MANAGEMENT | RESEARCH ARTICLE

Development of a twenty-first century skills scale
for agri varsities
Muhammad Sabih Javed1*, Muhammad Razzaq Athar1 and Abdul Saboor2

Abstract: A new twenty-first century skills framework and a 19-item scale was
developed to bridge the gap between science and practice. A self-reporting 19-item
scale was developed to measure twenty-first century skills of faculty and non-faculty
staff of agri varsities. A total of 49 items were generated using deduction approach for
four skills: communication and collaboration, leadership and responsibility, problem-
solving and decision-making, and creativity and innovation. Two content validity
techniques were used that reduced the number of items to 29. Exploratory factor
analysis was conducted inMplus and itemswith poor loadings and cross-loadingswere
removed in each round. After five rounds of EFA, a promising 19-item scale was
identified that fit the data well based onmultiple model fit indices. Confirmatory factor
analysis further confirmed the construct validity of the items and a four construct scale
was identifiedwhere creativity was the only skill that failed to load. The reliability of the
scale was measured using Cronbach’s alpha which was above 0.70 for all the factors.
Convergent and discriminant validity was analyzed using AVE, shared variance, and
factor loadings. The implication and limitations of the scale were discussed.

Subjects: Work & Organizational Psychology; Industrial/Organization Psychology Tests and
Assessments; Human Resource Management

Keywords: twenty-first century skills; twenty-first century skills framework; twenty-first
century skills scale; twenty-first century competencies; twenty-first century skills
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1. Introduction
The twenty-first century has reshaped the world in unimaginable ways. Computers and IT have
revolutionized the skills needed by a twenty-first century worker (Autor, Levy, & Murnane, 2003;
Burrus, Jackson, Xi, & Steinberg, 2013; Levy & Murnane, 2005; Neubert, Mainert, Kretzschmar, & Greiff,
2015). The decline in the routine tasks (that can be accompanied by a machine or a computer, e.g.,
monitoring level of fluid in the furnace after regular intervals) and a rise in abstract tasks took place in the
past few decades. A nonroutine (abstract) task is one that has no clear rules defined so it cannot be
performed by a machine because it’s hard to create standard rules for such tasks (Autor et al., 2003).
Employees need twenty-first century skills (essential skills needed in the twenty-first century to be an
effective employee) to perform abstract tasks of the twenty-first century and a framework is used to
identify and assess these twenty-first century skills. The frameworks for twenty-first century skills (e.g.
P21, enGauge, DeSeCo, and ATC21S) are used by education systems to prepare students for the new era
(Burrus et al., 2013; Finegold & Notabartolo, 2010; Jia, Oh, Sibuma, LaBanca, & Lorentson, 2016).

The twenty-first century frameworks have multiple demerits such as lack of empirical evidence,
lack of standard definition and construct definitions, and lack of integration with I-O psychology
(Burrus et al., 2013; Dass, 2014; Finegold & Notabartolo, 2010; Jia et al., 2016; Neubert et al., 2015;
Su, Golubovich, & Robbins, 2015). There is a need to bridge the science-practice gap by establishing
empirical evidence for the usefulness and effectiveness of these skills and frameworks. Human
resource practitioners need a framework with skills that are ranked, defined, and are measurable
so they can hire and train right people for the right jobs. The current study addressed these
challenges by developing a new scale with clearly defined and ranked skills so businesses and
HR practitioners can recruit and train right people.

2. Overview of the twenty-first century skills frameworks
We reviewed existing literature to identify existing frameworks of twenty-first century skills.Table 1
demonstrates the list of all the skills identified from the review of the eight frameworks.

The review of the existing frameworks reveals an interesting trend in the shift of skills from basic
literacy skills to more complex skills (see Table 1). The skills identified by The Secretary’s
Commission on Achieving Necessary Skills (SCANS) (Scans, 1991; Skills, 1992) were more focused
on basic reading, writing, speaking, and mathematics. Several skills relevant to twenty-first century
were identified such as creative thinking, problem-solving, and interpersonal. It was developed in
1991 and it did a decent job of identifying relevant skills. In fact, most of these skills are still
relevant today and were used in several frameworks that were developed after 2000.

The Definition and Selection of Key Competencies (DeSeCo) (Salganik, Rychen, Moser, & Konstant,
1999) identified similar skills but with different names. For example, technology savvy skill was
replaced by interactive use of tools and interpersonal skill was replaced by being part of groups. The
skills in both the frameworks were somewhat common and overlapping. This confirms the criticism by
Burrus et al. (2013) that the skills in the frameworks are overlapping. The DeSeCowasn’t entirely based
on SCANS rather it identified several new skills and most of the old skills were renamed and redefined.

The enGauge (Burkhardt et al., 2003) identified and defined a list of both literacy and workplace
skills. Several literacy skills were identified including basic literacy, scientific literacy, technology
literacy, and others. In terms of literacy skills, enGauge was more comprehensive than SCANS. It
had all the literacy skills from SCANS and added several others to prepare students for life and
work. It also introduced several workplace skills (e.g., creativity, collaboration, and self-direction)
most of which were similar to SCANS and DeSeCo. The enGauge, however, was more comprehen-
sive and updated as compared to previous frameworks. The skills were more of general skills and
weren’t properly defined constructs and this is what creates an integration into practice issue.
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Skills like planning for results, product production, and managing complexity aren’t well-known
constructs.

The Partnership for twenty-first Century Skills (P21) (Greenhill, 2009; P21, 2002) is one of the
most famous frameworks that identified several crucial skills including a few skills from SCANS and
enGauge. Several literacy and workplace skills were included in the framework that weren’t part of
any previous framework such as leadership, critical thinking, and communication and collaboration.
The skills identified by P21 were well-defined constructs in the management and I-O psychology
literature like critical thinking, leadership, productivity, and innovation. This was a much appreciated
approach that made it possible for practitioners to relate to these skills.

TheAssessment&Teachingof twenty-first Century Skills (ATC21S) (Binkley et al., 2012) identified limited
but essential skills such as, problem-solving, critical thinking, decision-making, collaboration, and innova-
tion. The skills, however, were regrouped and categorized differently than P21, enGauge, DeSeCo, and
SCANS. Problem-solving, decision-making, and critical thinking were grouped together as a single skill.
Literacy skillswere similar to the ones identified in P21, however, only two literacy skillswere identified: ICT
and information. The long list of literacy skills was shortened by ATC21S.

The New Millennium Learners (NML) (Ananiadou & Claro, 2009) was primarily based on P21 as
most of the skills were the ones that were already identified by P21; however, three new skills were
introduced: Teamwork, research and inquiry, and digital citizenship. The focus of the NML was on
students; however, it also identified workplace skills that were considered critical for success.

The Hewlett Packard (HP) framework (Finegold & Notabartolo, 2010) regrouped skills from the existing
frameworks primarily fromP21. Interestingly, bothHPandNML identified somewhat similar skills fromP21
but HP identified more skills as compared to NML. Only three new skills were identified while all the other
skills were the ones that had been identified in one of the previous frameworks.

The Occupational Information Network (O*NET) framework (Burrus et al., 2013) used data to
identify five skills. Fluid intelligence was the only new skill while other four skills were already
identified by previous frameworks. It was a data-driven framework so its primary purpose was to
identify skills that employers were looking for instead of identifying any new skills.

The review of these frameworks reveals that the frameworks are overlapping. Even when new skills are
identified, they aren’t new rather renamed skills. When a new skill is identified, its definition is more
important than its name. Inclusion of new skill with a newnamedoesn’tmean that it is a “new” skill rather
itmeans that the skill has been renamed. This clearly reveals that there is an overlap of skills and there is a
lack of consensus on definition (Burrus et al., 2013; Jang, 2016; Su et al., 2015). Second, three frameworks
did the primary work of identifying skills: SCANS, enGauge, and P21. All the other frameworks used skills
from these three, however, skills identified by other frameworks were rarely re-identified by other frame-
works. The core skillswere identified anddefined by these three frameworkswhich truly represent twenty-
first century skills. There are less than 10 workplace skills that were identified by these frameworks with
different names but similar definitions. If all the workplace skills (not literacy skills) from these three (and
other frameworks) were to be grouped based on their definitions (and not names), there are only eight
skills that will explain the whole story (see Table 2). We renamed and grouped skills based on their
definitions and created one single standard framework for businesses as suggested by Su et al. (2015) to
arrive at common names, definitions, and categorization of the twenty-first century skills.

3. The twenty-first century skills framework development and skills ranking
The twenty-first century skills for businesses were identified from the regrouped list and a new
framework was developed as a preliminary step for scale development. The skills in the framework
were included based on two criteria. First, the skill has to be relevant to business and/or organiza-
tional settings. All the academic skills were ignored such as financial literacy, mathematics skills,
etc. Second, the skill should have appeared in at least half of the frameworks. Any skill having
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frequency of 4 or above was included in the new framework. This limit was set to add most used
and proven twenty-first century skills that were identified by multiple experts in different frame-
works. Self-management, information processing, flexibility and adaptability, and general skills
were, therefore, not included in the preliminary framework. Table 3 demonstrates the preliminary
twenty-first century skills framework.

3.1. Ranking
The skills in the preliminary framework were ranked by experts. A self-administered four-item
questionnaire was developed to rank skills in terms of their importance for job performance. The
respondents included directors, head of departments, deans, chairpersons, and individuals on top
positions in the agri varsities of Pakistan. The respondents ranked skills from 1 to 5 where 1 was for
most important skill and 5 for least important skill for three job categories: Administration and
coordination, academic, and research staff. The survey was distributed by-hand in three univer-
sities, via email in two universities, and by post in one university. A total of 73 questionnaires were
distributed. A maximum of three follow up emails and up to three personal visits were made for
the collection of the questionnaires. The response rate was 42%. A total of 31 filled questionnaires
were received. SPSS 20 was used for data analysis.

Table 4 represents the ranked framework with communication and collaboration skill ranked
highest, followed by leadership and responsibility, then problem solving and critical thinking, and
finally creativity and innovation.

Table 2. Regrouped workplace skills from existing frameworks

Regrouped Workplace Skills Skills Included

Communication and Collaboration Sociability, Interpersonal, Listening, Speaking, Being
part of groups, Collaboration, Interactive
communication, Social skills, Communication and
collaboration, Teamwork

Problem Solving and Critical Thinking Decision making, Problem solving, Managing
complexity, Higher-order thinking, Planning for results,
Critical thinking, Critical thinking, problem solving, and
decision making

Leadership and Responsibility Responsibility, Resource management, Autonomy,
Initiative skills, Leadership, Accountability, Leadership
and responsibility, Initiative and self-direction

Creativity and Innovation Creative thinking, Creativity, Curiosity, Creativity and
innovation, Innovation

Self-management Self-esteem, Integrity, Learning to learn, Risk taking,
High-quality product production, Productivity, Self-
direction

Information processing Information processing, Cross-cultural skills

Flexibility and Adaptability Adaptability, Flexibility, Adaptive learning, Fluid
intelligence

General skills Interactive use of tools, Systems thinking, Technology
savvy

Table 3. Preliminary framework of twenty-first century skills

Twenty-first Century Skills Framework

1. Communication and Collaboration

2. Problem Solving and Critical Thinking

3. Creativity and Innovation

4. Leadership and Responsibility

Javed et al., Cogent Business & Management (2019), 6: 1692485
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4. Scale development
The literature on twenty-first century skills and frameworks is driven by and originates from the
education sector because twenty-first century movement is educational in nature. However, the
other side of the page is mostly blank. Businesses and I-O psychologists haven’t played their role
(actively) of making use of, integrating, measuring, or even defining twenty-first century skills. In their
interdisciplinary review of twenty-first century skills, Finegold and Notabartolo (2010) concluded that
despite consensus among researchers, policymakers, and educationists on the importance of twenty-
first century skills, there is little evidence on how these skills impact individual and/or organizational
outcomes. One of the reasons they identified was unavailability or shortage of appropriate measures.
They further added that it will be beneficial for businesses if they know what skills boost individual
performance and how to develop those skills in theirworkforce. Consistentwith these findings, Su et al.
(2015) argued that there is a need to develop a standard twenty-first century skills framework that will
integrate these skills into I-O psychology so businesses and HR practitioners can use these skills to
improve individual and organizational performance. They further argued that defining each skill in the
framework clearly is the only way to move ahead.

Researchers use different assessments and scales to measure twenty-first century skills such as
self-reporting scales, global rating scales, assessments, and observations (Lai & Viering, 2012).
Educators use advanced assessments to measure twenty-first century skills such as Watson-Glaser
to measure critical thinking. Not just educators but employers also use most of these measures to
assess their employee’s skills. The review of the existing scales and measures on twenty-first century
skills reveal that there is a lack of scales for businesses. Most of the scales are developed for
educational institutions where they’re used to measure skills of students or teachers. Businesses
have limited option in terms of measuring twenty-first century skills of their employees. There are two
ways a firm can measure twenty-first century skills of its employees: Use skill-specific measures or
use a single scale tomeasure all the skills. A single scale tomeasure twenty-first century skills is easy-
to-administer and cost-effective. This is one way of bridging the science-practice gap—by providing
employers with right measurement tools that they can use. Developing a scale for the framework will
establish empirical evidence at the same time.

5. Item generation
We used deductive scale development approach for item generation (see Table 5 for definitions). The
skills were grouped (e.g., communication and collaboration) but were treated separately (yet related)
constructs during the item generation process. A total of 49 items were generated and it was ensured
that each skill had at least four items as recommended by Hinkin (1998) and DeVellis (2016).

6. Content validity
We employed two content validity techniques. First, we used expert ratings from 10 experts using
Lawshe (1975) content validity ratio (CVR). The experts included human resource professors and PhD
candidates. Each item was rated on a 3-point scale (Essential, Useful but not essential, and Not
necessary). CVR for each item was calculated using the following formula:

Table 4. Descriptive statistics

N Mean Std. Deviation

Communication and
Collaboration

31 1.81 1.11

Leadership and
Responsibility

31 1.96 0.98

Problem Solving and
Critical Thinking

31 1.98 0.95

Creativity and Innovation 31 2.03 1.13
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CVR ¼ E� N=2ð Þð Þ= N=2ð Þ½ �

N refers to the total number of experts and E refers to the experts who rated the items Essential.
The CVR value ranges between −1 and 1. All the items having CVR value 0.60 or above were
retained which is the acceptable value according to CVR table (Lawshe, 1975). All the items
retained were rated “Essential” by at least eight out of 10 experts. This resulted in 32 items.

These 32 items were subjected to another content validity technique by MacKenzie, Podsakoff,
and Fetter (1991). The items were randomly written on a paper and a total of nine categories were
created—one for each skill and an “others” category. Respondents (graduate students N = 14)
were asked to match each item to an appropriate category. According to Hinkin (1998), 75% is the
minimum acceptable index. Likert scale format was used and the items were scaled on five-point
scale. Out of 32 items, 29 were matched to the correct category more than 75% of the time.

7. Exploratory factor analysis

7.1. Participants
Data were collected from two agriculture universities which are located in two different cities:
Rawalpindi and Peshawar. Purposive sampling technique was used for data collection but it was
ensured that each department (faculty and non-faculty) was contacted during the process. The
questionnaires were distributed personally as well as via email. The respondents included all the
faculty and non-faculty staff. The total filled questionnaires received were 231 out of 480. A sample
size of 231 for EFA is considered sufficient, according to Guadagnoli and Velicer (1988), who recom-
mended that a sample size of 150 is sufficient to conduct EFA with accuracy. The participants filled a
questionnaire having 29 items on a five-point Likert scale. The participants included faculty members
(53%), administration and coordination staff (38%), and research staff (9%). The majority of the
respondents were males (64%). The mean age of the respondents was 39.7 years.

Table 5. Definitions of twenty-first century skills

Twenty-first Century Skill Definition

Communication Language competency in mother tongue and any other
languages including reading, writing, speaking, listening,
developing arguments, and using additional materials
that will aid communication (Binkley et al., 2012)

Collaboration The ability to interact effectively with others, work
effectively in teams, guide and lead peers, and
manage projects (Binkley et al., 2012)

Responsibility The ability to understand personal and organizational
interests and goals, and be responsible for one’s own
outcomes (Greenhill, 2009)

Leadership The ability to guide, influence, and lead others
towards a goal, leverage the skills of others, show
high levels of integrity and behavior, and the ability to
ethically use power (Greenhill, 2009)

Problem Solving An ability to engage, understand, and resolve
unknown and complex problematic situations (Peña-
López, 2012)

Critical Thinking A thinking process that is goal-directed, reasoned,
logical, and one that helps in solving problems and
helps achieving desirable outcomes (Halpern, 2013)

Creativity The ability to generate novel and useful ideas
(Amabile, 1988)

Innovation The ability to successfully implement creative ideas
(Amabile, 1988)
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7.2. Factorability
To analyze data for factorability and sample size adequacy, Bartlett’s test of sphericity and Kaiser-
Meyer-Olkin (KMO) was conducted in SPSS. According to Tabachnick and Fidell (2007), a significant
Bartlett’s test (p < 0.05) means the factor analysis should be accurate and KMO index of 0.6 or
above warrants a decent factor analysis. The KMO was 0.93 and Bartlett’s test was significant
which makes sample (N = 231) adequate for factor analysis.

7.3. Method
Mplus 7 was used to conduct EFA with Maximum likelihood (ML) estimation and oblique rotation.
Multiple rounds of EFA were conducted in order to remove poorly loaded items. The analysis was
repeated until an appropriatemodel was identifiedwith clear factor loadings and acceptablemodel fit
indices. Internal consistency was measured using Cronbach’s alpha. For newly developed measures,
an alpha of 0.70 is considered minimum (Cortina, 1993). An alpha value greater than 0.70 for EFA is
desirable which shows that the domain has been captured successfully (Nunally, 1978).

7.4. EFA
The decision to retain or remove an item was based on eigenvalues, scree plot, item loadings, and
model fit indices. Factors were identified by inspecting eigenvalues and all the factors having
eigenvalues greater than one were retained and inspected further. The first round of the EFA was
conducted with 1–8 factor models to identify the best fitting model based on eigenvalues and
model fit indices. Goodness of fit indices showed a lack of model fitting for all the models. Since
eigenvalues revealed a five-factor model, therefore, loadings of the five-factor model were ana-
lyzed further. All the items clearly loaded on their appropriate factors as expected except creativity
and innovation which loaded on two different factors. The items didn’t load on appropriate factors
in the four-factor model as expected. Items having loading less than .40 and items that were
loaded on multiple factors were removed. A total of six items were removed and the second round
of EFA was conducted. Eigenvalues revealed a five-factor model and model fit indices showed a
lack of model fitting. Analysis revealed that all the items loaded on their appropriate latent
variable including creativity and innovation items that loaded on separate factors in Round 1.
However, only one creativity item loaded on a separate factor (5th factor). All the items loaded on
their appropriate latent variables in the four-factor model. Further analysis of the loadings of 4-
factor model revealed that one item (Generating new ideas is normally not an issue for me) was
loading on two factors so it was removed. Another item (A poor idea doesn’t stop me from
generating new ideas) was loading on two factors but it had a loading of more than .4 on its
home factor so it wasn’t removed. Only a single factor indicator was removed in this round.

Round 3 was conducted with 22 indicators where eigenvalues revealed a clear four-factor model
with acceptable fit. Analysis of the factor loadings revealed that one item (A poor idea doesn’t stop
me from generating new ideas) was cross loading and had a poor loading (0.39) on its home latent
variable so it was removed and analysis repeated. The Round 4 was conducted with 21 indicators,
eigenvalues represented a four-factor model with acceptable fit. All the values of model fit indices
were in the acceptable range. All the items loaded clearly on their relevant latent variable with
strong loadings. Only two items (I hold myself accountable for work I do and I try doing traditional
work in a new way) had loadings below 0.50. All the other indicators had loadings greater than
0.60. These two items were deleted and another round of EFA was carried out.

A powerful four-factor model revealed with strong loadings on appropriate latent variables in
the fifth round (see Table 6). The model scored reasonably better than the previous models on all
the indices. The four-factor model fit the data well: χ2 (101) = 198.69, RMSEA = 0.07, SRMR = 0.03,
CFI = 0.96, TLI = 0.93. All the factor loadings were above 0.50 with no cross-loadings (see Table 7).
The 19-item scale had four constructs. The first factor represented communication and collabora-
tion with seven items, the second factor represented problem-solving and critical thinking with five
items, leadership and responsibility emerged at the third factor with three items, and innovation
was loaded on fourth factor with four items. All the factors were positively correlated and the
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correlation ranged from 0.40 to 0.60 revealing that the factors were separate but related
constructs.

Internal consistency of the 19-item scale was measured using Cronbach’s alpha. The reliability
of each latent variable was above 0.70. The alpha of the 19-item scale was 0.93 and three
variables had alpha above 0.80, leadership and responsibility was the only construct with alpha
0.783, primarily because it only had three items. The final scale after EFA was internally consistent
and each factor was measuring the construct.

8. Confirmatory factor analysis

8.1. Participants
CFAwas conducted to confirm the factor structure and validity of the scale. Datawere collected for the
19-item scale identified after EFA from four agri varsities located in different cities: Faisalabad, Multan,
Tandojam, and Lasbela. A total of 520 self-administered questionnaires were distributed via email.
Purposive sampling technique was used and all the faculty and non-faculty departments in all the four
universities were contacted to ensure participation of all the departments. A total of 289 filled
questionnaires were received at the end of the third follow up, which was way over the expected (N
= 200) sample size. After treating incomplete questionnaires, 281 responses were used for analysis.

8.2. Method
MPlus 7 was used to conduct CFA with Maximum likelihood estimation. Reliability was measured
through Cronbach’s alpha in SPSS 20. The quality of the model was analyzed using factor loadings,
variation score, and factor determinacies.

8.3. CFA
The CFA revealed that all the factors loaded strongly on their appropriate latent variables (Figure
1). All the factor loadings were above 0.60 and factor determinacies were above 0.90. No sig-
nificantly high, low, or negative correlations were found. The goodness of fit indices revealed a
good model fit. All the indices were well within the acceptable range: χ2 (146) = 327.58, RMSEA =
0.07, SRMR = 0.05, CFI = 0.92, TLI = 0.90. Cronbach’s Alpha was in the acceptable range (α = 0.90).
All the subscales had alpha values above 0.80 except leadership and responsibility which had
alpha value 0.78, the lowest among all the other subscales.

9. Convergent and discriminant validity
The factor loadings were significant and higher than 0.50 which indicates all the loadings converge
(Brown, 2014; Hair, Black, Babin, & Anderson, 2009). This clearly demonstrates convergent validity
of the new scale. Further, the AVE estimate was also used to verify convergent validity. Table
8shows the AVE values along the diagonal for each construct. All the AVE values are above 0.50
except communication and collaboration. There could be two reasons. First, the number of items is
high and the overall average loadings of the items are 0.65 which resulted in low AVE. Since
individual factor loadings are well over 0.60 for each item which consequently represents con-
vergent validity, therefore, an AVE value of less than 0.50 is acceptable in this case. Second, the
AVE value is higher than squared correlation estimate (shared variance) of the construct with the
other three constructs (see values above the diagonal in Table 8), this indicates that the commu-
nication and collaboration accounts for more variance in its individual items as compared to other
constructs—and that the remaining portion of variance is accounted for both by other constructs
and error estimates which is still lower than the AVE. Also, the reliability of this scale measured by
alpha is 0.83 which indicates that the variance captured by the construct is greater than the
variance captured by error (Fornell & Larcker, 1981; Hair et al., 2009; Raykov, 1997). Therefore,
overall all the subscales demonstrated convergent validity.

Discriminant validity was established by comparing AVE and shared variance. AVE estimates
greater than shared variance estimates are indicative of discriminant validity (Fornell & Larcker,
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1981). Each construct’s AVE is greater than the shared variance of that construct with the other
three constructs, that is, estimates on the diagonal are higher than their corresponding estimates
above the diagonal. This demonstrates discriminant validity of the new scale.

Figure 1. CFA factor loadings.

Table 8. AVE, correlations, and shared variance of the constructs

Items 1 2 3 4
1.
Communication
and
Collaboration

7 0.42 0.29 0.30 0.28

2. Leadership
and
Responsibility

3 0.54 0.55 0.49 0.39

3. Problem
Solving and
Critical Thinking

5 0.55 0.70 0.50 0.35

4. Innovation 4 0.53 0.63 0.59 0.54
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AVE along the diagonal, correlations are below and shared variance above the diagonal.

10. Discussion
The aim of the study was to develop a standard twenty-first century skills framework for practi-
tioners and to develop a scale to measure the skills. The skills were identified from existing
frameworks and only those skills were identified that were most relevant to businesses. The skills
in the framework were then ranked by heads and directors of agri varsities in Pakistan. Each
construct in the framework was defined clearly and a new scale was developed so agri varsities
can use it for practical purposes.

The skills were paired together and were considered different but related constructs. Communication
and collaboration skill was the most common skill that was a part of every twenty-first century skill
framework reviewed in the study. It was ranked most important by the university heads which is
consistent with the international twenty-first century skills frameworks. Leadership and responsibility
was ranked second surprisingly as problem-solving and critical thinking was hypothesized to be more
important. Logically, one cannot be a good leader or exhibit responsibility without being a critical thinker.
Theoretically, problem-solving and critical thinking should be ranked higher than leadership and respon-
sibility but results showed otherwise. Innovationwas ranked last exactly as expected and in accordance
with its frequency in the frameworks. Creativitywas the only skill that was removed from the framework.

The scale development process was initiated by item generation. Initially, 49 items were gener-
ated using a deductive approach from the definitions of the skills. Two content validity techniques
reduced the number of items to 29. This 29 item scale was further reduced to 19 items with multiple
rounds of EFA. Finally, CFA further confirmed the 19 items with strong loadings and revealed the
validity of the new scale. The convergent and divergent validity of the scale was demonstrated for
construct validity. The final scale was not the same as hypothesized. We hypothesized a scale with
all the skills from the framework. Creativity is part of the innovation and innovation is the practical-
side of creativity, it can be argued that implementing ideas is more important than generating
creative ideas. And creativity itself isn’t an identifiable twenty-first century skill for agri varsities.

All the other skills in the framework are the ones that are considered essential for twenty-first
century workplace. According to Gray (2016), the top 10 skills that individuals will need in 2020
were significantly different than the top 10 skills in 2015. The top 10 skills that are expected to be
essential in 2020 include skills like problem-solving, critical thinking, creativity, people manage-
ment, and coordination. Out of the five most needed skills, four are included in the framework
identified in the current study (see Table 9). The only skill that isn’t included is creativity; however,
the new framework includes innovation which, according to several researchers (Findlay &
Lumsden, 1988; Kanter, 1983; Van de Ven, 1986; West, 2002; West & Rickards, 1999) includes
creativity but it isn’t a part of the framework explicitly.

The removal of creativity was consistent with O*NET framework (Burrus et al., 2013) where only
innovation was identified as a skill. It was a data-driven framework that used data from O*NET
which means employers are interested in innovation and not creativity. The removal of creativity
from the scale and thus framework based on empirical data is a confirmation that creativity is not
an essential skill that employers need rather innovation is. The twenty-first century-scale for

Table 9. Final twenty-first century skills framework

Final twenty-first century skills framework for businesses

1. Communication and Collaboration

2. Responsibility and Leadership

3. Problem Solving and Critical Thinking

4. Innovation
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teachers developed by Jia et al. (2016) revealed similar pattern. For their pre-service teacher scale,
the items from “innovation and creativity” and “problem-solving” categories all loaded on a single
construct.

11. Implications
This is the first study that explored the business aspect of the twenty-first century skills and
developed a framework for agri varsities in Pakistan. Burrus et al. (2013) developed a data-driven
framework but it didn’t include a supporting scale, and Jia et al. (2016) created a twenty-first
century skills scale for teachers. We developed a standard framework and created a scale which
will advance research in this field. To date, most of the research on twenty-first century skills was
(and is) focused on curriculum and developing these skills in students. The gap between education
and business research is filled by the current study empirically. The current study laid the founda-
tion of research on twenty-first century skills in business sector and especially in the agri varsities
of Pakistan. To our knowledge, there hasn’t been any prior study on this subject in Pakistan. It will
give direction to the new researchers as to how they can move ahead and add more to this
research avenue. Internationally, it is the first study that linked twenty-first century skills to I-O
psychology and bridged the gap between science and practice as pointed by Su et al. (2015).

The scale provides guiding principles to the education sector of Pakistan in terms of what skills agri
varsities specifically and non-agri varsities in general prefer to see in their employees. This can be used
to develop curriculum and equip college graduates with relevant skills based on their career priorities.
At the same time, it will guide research in education field. Educationists can develop and/or research
on creating localized twenty-first century skills framework. In fact, an educational framework derived
from a business framework makes more sense since it will not create a science-practice gap.

12. Limitations and future research directions
Despite practical and theoretical implications, the current study has some limitations. First, the scale’s
scope is limited. It canonlybeused inagri varsities or varsities in Pakistan tomeasureemployee skills. The
purposive sampling technique was used which makes generalizability a challenge, however, since data
were collected from all the six agri varsities in Pakistan, generalizability in the agri varsities will not be an
issue. Second, self-reporting was the only data collection method used which adds to the limitations of
the study. A possible area of future research is data collection on skills and performance from superiors.
Researchers should expand the scale by collecting data from supervisors or perhaps a 360-degree data
collection technique can be used to overcome the weakness of self-reporting data collection technique.

Future research should focus on several areas. First, validate the scale for other sectors and use
other sampling techniques preferably probability sampling. Second, Multitrait-Multimethod (MTMM)
matrix wasn’t used which is a recommended method to conduct convergent and discriminant validity
(DeVellis, 2016; Hinkin, 1998). MTMM is a time-consuming multi-trait and multi-method technique that
sure helps a lot with improving scale’s validity. Future studies can conduct the scale’s validity using
MTMM and by comparing it with similar constructs. This will further ensure scale’s construct validity.
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