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Nola Daley, Dana Murano, and Jeremy Burrus 

The ACT® Holistic Framework® describes the knowledge and skills that students need for 
success during their kindergarten through postsecondary education and throughout their 
careers (Camara et al., 2015). The four areas included in the framework are core academic 
skills, behavioral skills, education and career navigation skills, and cross-cutting capabilities 
(CCCs). We recently examined parent/caregiver support for behavioral skills, also known as 
social and emotional skills (Daley et al., 2022). In the current paper, we continue to examine 
parent/caregiver support and knowledge of non-cognitive skills by focusing on the CCCs. The 
CCCs are a collection of skill sets that can be used in various domains to help students gain 
knowledge, communicate effectively, and solve problems (Lansing-Stoeffler & Daley, 2022). 
The CCCs include (a) critical thinking, (b) creative thinking and innovation, (c) collaborative 
problem-solving, (d) information and communication technology, and (e) self-directed learning. 
Table 1 provides the most updated definitions (Lansing-Stoeffler & Daley, 2022) for each of the 
CCCs and the skills included in each area.  

Many leading educational organizations consider the CCCs essential to student success (e.g., 
National Research Council, 2012; Organisation for Economic Co-Operation and Development, 
2019; World Economic Forum, 2019). Consistent with this emphasis, research supports the role 
of CCCs in contributing to important academic outcomes. For example, all five CCCs are related 
to academic performance, learning, and/or motivation (e.g., Dent & Koenka, 2016; Facione, 
1991; Laal & Ghodsi, 2012; Mo, 2011; Yang & Zhao, 2021). Given the importance of the CCCs, 
the current study aimed to examine parent/caregiver knowledge of these skill sets and their 
support for teaching these skills in school. 
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Table 1. Cross-Cutting Capabilities Definitions and Skills 

Cross-cutting capability Definition Skills 
Critical thinking The skills and processes that 

support the critical 
consideration of ideas and 
information for the purpose of 
making a determination or 
judgment 

Inquire 
Analyze and evaluate 
Synthesize 
Expand 

Creative thinking and 
innovation (Creativity) 

The skills and processes involved 
with the generation of ideas 
that are unconventional, 
original, or innovative 

Conventional thinking 
Unconventional thinking 
Diverse thinking 
Evaluate and improve  

Collaborative problem-
solving 

The social and cognitive skills 
and strategies required to 
collaborate with a group to 
work toward a common goal 

Inclusion 
Clarity 
Commitment 
Communication 
Problem orientation 
Strategy 
Execution  
Monitoring and evaluation 

Information and 
communication 
technology 

The technology knowledge and 
skills required to effectively 
acquire and apply information 

Plan 
Locate 
Evaluate 
Collect 
Transform 
Share 

Self-directed learning 
(Learning skills) 

The skills and knowledge needed 
to use strategies to manage 
learning, monitor progress, 
and make adjustments to 
achieve the learning goals 

Identify task 
Set goals 
Plan 
Implement 
Monitor 
Adjust 
Reflect 
Adapt 
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To examine parent/caregiver knowledge and perceptions, we surveyed a group of 
parents/caregivers of students taking the ACT® test. Parents/caregivers were informed that the 
survey was voluntary, and no incentives were given. The survey was sent to 25,000 
parents/caregivers of ACT test-takers following the April 2, 2022, National ACT test 
administration: 1,349 parents/caregivers began the survey, 1,074 completed at least one block 
of the survey, and 477 completed the entire survey. The survey focused on five school 
programs with names corresponding to the CCCs: (a) critical thinking, (b) creativity, 
(c) collaborative problem-solving, (d) information and communication technology, and
(e) learning skills. We changed the names of two programs in the CCC framework to use more 
commonplace terminology: creative thinking and innovation became creativity1; self-directed
learning became learning skills.

To examine their familiarity with each program, we asked respondents to rate how familiar they 
are with each program on a 1 (not familiar) to 4 (very familiar) scale. To examine their support 
for each program, we asked them to rate how supportive they are of each program being taught 
in school on a 1 (very unsupportive) to 6 (very supportive) scale. Samples sizes were 1,074 for 
familiarity ratings and 929 for support ratings. Figure 1 shows the percentage of respondents 
who reported some level of familiarity (i.e., somewhat familiar, very familiar). Figure 2 shows the 
percentage of respondents who reported some level of support (i.e., somewhat supportive, 
supportive, very supportive) for the CCC programs.  

Figure 1. Parent/Caregiver Familiarity Ratings for Each CCC Program 

 
















 



















Note. Shown here are the percentages of individuals who reported they were somewhat familiar 
or very familiar with each program.  
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Figure 2. Parent/Caregiver Support Ratings for Each CCC Program 

    













 




















Note. Shown here are the percentages of individuals who indicated they were somewhat 
supportive, supportive, or very supportive of each program. 

In addition to examining their self-reported familiarity and support, we were interested in 
parent/caregiver perceptions of these programs. To capture parent/caregiver perceptions, we 
asked respondents in an open-ended format to list three skills they thought would be taught in 
each program. We examined all open-ended responses to determine which skills 
parents/caregivers listed most frequently. Table 2 displays the top 20 most frequent skill and 
non-skill responses for each program. After determining the 20 most frequent responses, we 
used a binary coding scheme to differentiate skill responses that could or could not be 
categorized according to a relevant CCC definition. We used the recently updated CCC 
framework and definitions for this coding (Lansing-Stoeffler & Daley, 2022). Table 2 shows the 
degree to which skills listed for each category aligned with each category’s respective CCC 
definition. Skills categorized by their corresponding CCC definition are marked ** and 
highlighted gray. When a skill did not correspond directly with its relevant definition, we used a 
binary coding scheme to determine if the skill would correspond with any of the other CCC 
definitions. Skills relevant for another CCC definition are marked * and highlighted yellow, and 
skills not corresponding with any CCC definition have neither * symbols nor highlighting.   
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Table 2. Top 20 Skills Listed for Each CCC 

Critical thinking 

Problem-solving (140)* 

Analysis/Analytic thinking 
(104)** 

Research (46)** 

Evaluating information 
(42)** 

Logic (38)** 

Asking questions/ 
Questioning (25)** 

Observation (24) 

Reasoning (19)** 

Debate (18)** 

Decision-making (18)** 

Reading (18) 

Inferences/Inferential 
thinking (17)** 
Math (17) 

Finding solutions (16)** 

Identifying problems 
(15)** 

Interpretation (15)** 

Communication (14)* 

Data analysis (13)** 

Fact collection (13)** 

Think outside of the box 
(13)* 

Creativity 

Art/Art appreciation/ 
Visual arts (134) 
Out-of-the-box thinking/ 
Problem-solving (76)** 

Problem-solving (75)* 

Music (67) 

Writing (64) 

Brainstorming (60)** 

Imagination (34)** 

Idea generation/ 
creation/development/ 
exploration (29)** 
Thinking (29)** 
Experimentation/ 
Exploration (21)* 

Expressing/Expression 
(18)** 

Analyze/Analysis/ 
Analytic (14)* 
Drawing (14) 

Open-minded (14)** 

Project based/Projects 
(13) 

Self-expression (13) 

Artistic (12) 

Design (12) 

Innovation/Innovator/ 
Tools (12)** 

Perspectives (10)* 

Collaborative 
problem-solving 

Teamwork (88)** 

Communication (75)** 

Group projects/ 
assignments (51) 

Listening (50)** 

Working with others or in 
groups (43)** 

Leadership (30) 

Problem-solving (29)** 

Assigning 
tasks/Delegating (27)** 

Brainstorming (27)* 
Identifying problems 
(24)** 

Team building (20)** 

Conflict resolution (19) 

Respect (16)** 

Sharing ideas (15)** 

Discussion (13)** 

Collaboration (12)** 

Considering others’ 
ideas/points of view 
(12)** 

Research (12)* 

Analysis/Analytic thinking 
(12)* 

Compromise (11) 

Information and 
communication 

technology 
Computer science/skills 
(85)** 

Coding (58) 

Computer programming 
(48) 

Communication (41)** 

Technology/Using 
technology (39)** 
Microsoft Office use 
(Word, Excel, PPT) 
(38)** 
Internet/Accessing 
information (28)** 

Keyboard/Typing (25)** 

Research (25)** 

Social media (25)** 

Appropriate use of 
phones/social media 
(21)** 

Email (21)** 

Software (20)** 
Online safety/privacy/ 
security (19)** 

I don't know (17) 

Data analysis/analytics 
(16)** 
Using multiple 
platforms/programs 
(16)** 

Presentations (12)** 

Writing (12) 

Identifying trustworthy 
sources (12)** 

Learning skills 

Study/Study skills/ 
techniques (106)** 

Time management (80)** 

Note-taking (72)** 

Reading/Reading 
comprehension (68) 
Organization/Organizing 
(59) 

Learning styles (32) 

Listening/Listen/Active 
listening skills (31) 

Test planning/taking/ 
strategies (31)** 

Writing skills (31) 

Communication (25)* 

Memorization/Memory 
strategies (25)** 

Research/Research skills 
(24)* 
Problem-solving(19)* 
How to learn/Learning 
skills (17)** 
Math/Basic math/skills 
(17) 

Comprehension (15)** 

Responsibility (15) 

Scheduling planning/ 
Calendar use (14)** 

? (12) 

Independent learning/ 
research (12)** 

Note. Frequencies are shown in parentheses next to each response; gray** = skills 
corresponding with relevant CCC definition; yellow* = skills corresponding with another CCC 
definition; no * symbol or highlight = skills not in CCC framework. 
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Taken together, results from this study suggest that parents/caregivers are moderately familiar 
with CCC programs. Across the five programs, an average of 68% of parents/caregivers 
reported some level of familiarity. Furthermore, their top open-ended responses were somewhat 
consistent with the definitions of these skill sets. Creativity and learning skills had the lowest 
overlap, with 8 and 9, respectively, out of the top 20 open-ended responses corresponding with 
the definitions. Lower levels of overlap with these responses may reflect the difference in 
terminology used for these two terms in the survey versus in the CCC framework. As such, this 
lower level of overlap suggests that these terms are not perceived by parents/caregivers as the 
corresponding terms are described in the CCC framework. Future research can examine if 
greater overlap occurs when the more specific terminology in the CCC framework is used (i.e., 
creative thinking and innovation or self-directed learning). Greater overlap of these terms would 
support using this more specific terminology to ensure greater clarity and understanding. In 
contrast, over half of the top responses for the remaining programs corresponded with the 
relevant CCC definitions. Overlap ranged from 13 out of the top 20 responses for collaborative 
problem-solving to 16 out of the top 20 responses for information and communication 
technology. These results show considerable overlap between parents’/caregivers’ 
understanding of these skill sets and the CCC framework definitions.  

Although knowledge of these programs was moderate, support ratings for these programs were 
relatively high. Across the five programs, an average of 93% of parents/caregivers reported 
some level of support. The moderate familiarity and relatively high support suggest that 
parents/caregivers may not be strongly basing their support ratings on their knowledge level. 
Indirect support for this possibility stems from the small correlation between familiarity and 
support across the programs examined in this study (r = .096, p < .001, n = 4,645). This finding 
suggests other factors may lead to higher levels of support, such as perceived benefits of these 
programs. One additional caveat is that familiarity was rated on a 4-point response scale, 
whereas support was rated on a 6-point response scale, thus limiting the ability to make direct 
comparisons between the two. Future research can examine the factors influencing support 
ratings for these and other potential school programs. Nevertheless, the high levels of support 
are consistent with leading educational organizations’ emphasis on the importance of CCCs for 
classroom success and with their research showing the benefits of these skills for student 
learning. These findings further underscore the importance of a holistic approach to preparing 
students for education and career success beyond developing core academic skills.
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Note 
1. We recognize that the term creativity can sometimes be used to refer to perceptions of 

creativity as a skill set focused on artistic talents (e.g., music, writing, visual arts). This 
contrasts with our definition of creative thinking and innovation as specified in the ACT 
Holistic Framework (see Table 1). Nevertheless, we included the data on creativity here 
because we expected parents/caregivers to view these terms as having a similar meaning. 
As noted in the discussion, future research can examine if parents’/caregivers’ perceptions 
differ for these terms. 
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		28		9		Tags->0->39->1->0		Guideline 1.1 Provide text alternatives for all non-text content		Alternative Representation for Links		Passed		Please verify that Contents of "http://www.act.org/" is appropriate for the highlighted element.		Verification result set by user.

		29						Guideline 1.1 Provide text alternatives for all non-text content		Alternative Representation for Forms		Not Applicable		No Form Fields were detected in this document.		

		30						Guideline 1.1 Provide text alternatives for all non-text content		Alternative Representation for Other Annotations		Not Applicable		No other annotations were detected in this document.		

		31						Guideline 1.2 Provide synchronized alternatives for multimedia.		Captions 		Not Applicable		No multimedia elements were detected in this document.		

		32						Guideline 1.3 Create content that can be presented in different ways		Form Annotations - Valid Tagging		Not Applicable		No Form Annotations were detected in this document.		

		33						Guideline 1.3 Create content that can be presented in different ways		Lbl - Valid Parent		Not Applicable		No Lbl elements were detected in this document.		

		34						Guideline 1.3 Create content that can be presented in different ways		LBody - Valid Parent		Passed		All LBody elements passed.		

		35						Guideline 1.3 Create content that can be presented in different ways		Link Annotations		Passed		All tagged Link annotations are tagged in Link or Reference tags.		

		36						Guideline 1.3 Create content that can be presented in different ways		Links		Passed		All Link tags contain at least one Link annotation.		

		37						Guideline 1.3 Create content that can be presented in different ways		List Item		Passed		All List Items passed.		

		38						Guideline 1.3 Create content that can be presented in different ways		List		Passed		All List elements passed.		

		39						Guideline 1.3 Create content that can be presented in different ways		Other Annotations - Valid Tagging		Not Applicable		No Annotations (other than Links and Widgets) were detected in this document.		

		40						Guideline 1.3 Create content that can be presented in different ways		RP, RT and RB - Valid Parent		Not Applicable		No RP, RB or RT elements were detected in this document.		

		41						Guideline 1.3 Create content that can be presented in different ways		Correct Structure - Ruby		Not Applicable		No Ruby elements were detected in this document.		

		42						Guideline 1.3 Create content that can be presented in different ways		Table Cells		Passed		All Table Data Cells and Header Cells passed		

		43						Guideline 1.3 Create content that can be presented in different ways		THead, TBody and TFoot		Not Applicable		No THead, TFoot, or TBody elements were detected in this document.		

		44						Guideline 1.3 Create content that can be presented in different ways		Table Rows		Passed		All Table Rows passed.		

		45						Guideline 1.3 Create content that can be presented in different ways		Table		Passed		All Table elements passed.		

		46						Guideline 1.3 Create content that can be presented in different ways		Correct Structure - Warichu		Not Applicable		No Warichu elements were detected in this document.		

		47						Guideline 1.3 Create content that can be presented in different ways		Correct Structure - WT and WP		Not Applicable		No WP or WT elements were detected in the document		

		48						Guideline 1.3 Create content that can be presented in different ways		Heading Levels		Passed		All Headings are nested correctly		

		49						Guideline 1.3 Create content that can be presented in different ways		ListNumbering		Passed		All List elements passed.		

		50						Guideline 1.3 Create content that can be presented in different ways		Header Cells		Passed		All table cells have headers associated with them.		

		51		2,5		Tags->0->8,Tags->0->19		Guideline 1.3 Create content that can be presented in different ways		Summary attribute		Passed		Table doesn't define the Summary attribute.		Verification result set by user.

		52						Guideline 1.3 Create content that can be presented in different ways		Scope attribute		Passed		All TH elements define the Scope attribute.		

		53						Guideline 1.3 Create content that can be presented in different ways		Meaningful Sequence		Passed		No Untagged annotations were detected, and no elements have been untagged in this session.		

		54						Guideline 1.3 Create content that can be presented in different ways		Article Threads		Not Applicable		No Article threads were detected in the document		

		55						Guideline 1.3 Create content that can be presented in different ways		Tabs Key		Passed		All pages that contain annotations have tabbing order set to follow the logical structure.		

		56						Guideline 1.3 Create content that can be presented in different ways		Orientation		Passed		Document is tagged and content can be rendered in any orientation.		

		57						Guideline 1.3 Create content that can be presented in different ways		Identify Input Purpose		Not Applicable		No Form Annotations were detected in this document.		

		58				Doc		Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Format, layout and color		Passed		Make sure that no information is conveyed by contrast, color, format or layout, or some combination thereof while the content is not tagged to reflect all meaning conveyed by the use of contrast, color, format or layout, or some combination thereof.		Verification result set by user.

		59				Doc		Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Minimum Contrast		Passed		Please ensure that the visual presentation of text and images of text has a contrast ratio of at least 4.5:1, except for Large text and images of large-scale text where it should have a contrast ratio of at least 3:1, or incidental content or logos

		Verification result set by user.

		60						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Images of text - OCR		Not Applicable		No raster-based images were detected in this document.		

		61						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Reflow		Passed		Document is tagged and content can be rendered in any device size.		

		62						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Text Spacing		Passed		Document is tagged and content can be rendered by user agents supporting tagged PDFs in any text spacing.		

		63		1,3,4,9		Tags->0->5->0,Tags->0->12->0,Tags->0->12->1,Tags->0->12->2,Tags->0->12->3,Tags->0->15->0,Tags->0->15->1,Tags->0->15->2,Tags->0->15->3,Tags->0->37->0		Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Non-Text Contrast		Passed		Please verify that all graphical elements need to have a contrast ratio of at least 3:1 against adjacent colors.		Verification result set by user.

		64						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Content on Hover or Focus		Not Applicable		No actions found on hover or focus events.		

		65						Guideline 2.1 Make all functionality operable via a keyboard interface		Server-side image maps		Passed		No Server-side image maps were detected in this document (Links with IsMap set to true).		

		66						Guideline 2.1 Make all functionality operable via a keyboard interface		Character Key Shortcuts		Not Applicable		No character key shortcuts detected in this document.		

		67						Guideline 2.2 Provide users enough time to read and use content		Timing Adjustable		Not Applicable		No elements that could require a timed response found in this document.		

		68						Guideline 2.3 Do not design content in a way that is known to cause seizures		Three Flashes or Below Threshold		Not Applicable		No elements that could cause flicker were detected in this document.		

		69						Guideline 2.4 Provide ways to help users navigate, find content, and determine where they are		Headings defined		Passed		Headings have been defined for this document.		

		70						Guideline 2.4 Provide ways to help users navigate, find content, and determine where they are		Outlines (Bookmarks)		Passed		Bookmarks are logical and consistent with Heading Levels.		

		71				MetaData		Guideline 2.4 Provide ways to help users navigate, find content, and determine where they are		Metadata - Title and Viewer Preferences		Passed		Please verify that a document title of Cross-Cutting Capabilities: Support and Knowledge Among Parents/Caregivers is appropriate for this document.		Verification result set by user.

		72						Guideline 2.5 Input Modalities		Label in Name		Not Applicable		No Form Annotations were detected in this document.		

		73						Guideline 2.5 Input Modalities		Pointer Cancellation		Not Applicable		No mouse down events detected in this document.		

		74						Guideline 2.5 Input Modalities		Motion Actuation		Not Applicable		No elements requiring device or user motion detected in this document.		

		75						Guideline 2.5 Input Modalities		Pointer Gestures		Not Applicable		No RichMedia or FileAtachments have been detected in this document.		

		76				MetaData		Guideline 3.1 Make text content readable and understandable.		Language specified		Passed		Please ensure that the specified language (EN-US) is appropriate for the document.		Verification result set by user.

		77				Pages->0		Guideline 3.2 Make Web pages appear and operate in predictable ways		Header/Footer pagination artifacts		Passed		Page 1 contains content but does not define header or footer pagination artifacts. Please confirm this is correct.		Verification result set by user.

		78						Guideline 3.2 Make Web pages appear and operate in predictable ways		Change of context		Passed		No actions are triggered when any element receives focus		

		79						Guideline 3.3 Help users avoid and correct mistakes		Required fields		Not Applicable		No Form Fields were detected in this document.		

		80						Guideline 3.3 Help users avoid and correct mistakes		Form fields value validation		Not Applicable		No form fields that may require validation detected in this document.		

		81						Guideline 4.1 Maximize compatibility with current and future user agents, including assistive technologies		4.1.2 Name, Role, Value		Not Applicable		No user interface components were detected in this document.		

		82						Guideline 4.1 Maximize compatibility with current and future user agents, including assistive technologies		Status Message		Not Applicable		Checkpoint is not applicable in PDF.		
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