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215t Century Learning Skills
and Artificial Intelligence

David Wicks and Michael J. Paulus Jr.

INTRODUCTION

We are now over one-fifth of the way through the twenty-first century and
our world is much different than it was one hundred years ago. Rapid ad-
vances in technology have provided greater access to information and ways
to connect with other humans than previously thought possible. At the same
time, we may be more deceived by misinformation and make fewer deep
connections with others because of the busyness and automation of this age.
Moreover, many lack the knowledge and skills to negotiate the advances
that new technologies afford.! As technology—and especially artificial in-
telligence—continues to transform education, we need to be clear about our
desires and goals for the future of education. Alongside the development of
our technological society there has been a growing consensus that today’s
students need to learn how to think critically, be creative problem-solvers,
and effectively communicate and collaborate with others to be thoughtful,

1. See Newport, World Without Email.
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productive, and caring citizens in this digital age. Some may argue that we
can use Al-driven systems to teach needed skills, but it is more important
for us to adapt our human-focused educational systems to ensure that
current and future students have the skills and frameworks necessary to
flourish in an increasingly automated world. The chapter explores four con-
cepts important for learning and AI in the twenty-first century—creativity,
critical thinking, communication, and collaboration (the “4Cs”)—as well
as reflections on the theological significance of creativity and community.

TWENTY-FIRST-CENTURY LEARNING SKILLS

It could be argued that for all of the advances made by humans during
the last one hundred years, the system of schooling remains relatively un-
changed.? Students take courses in four or eight subjects per term. The
most popular method of teaching is lecturing, where the typical interaction
is teacher-to-student communication. Learning is mainly assessed through
exams where students recall what they have been told. Is this the type of
learning that helps students prepare for careers that may not yet exist, or
for a world being transformed by new and emerging technologies? Some
predict that over the next fifteen years, forty percent of current jobs will be
taken over by Al and robots.? Should students in school today be prepared
to compete for jobs with AI, which will be designed to replace them? Alter-
natively, and more appropriately, students should be adaptable for a chang-
ing future and be prepared to create and thrive in jobs that have not even
been thought of yet. How can this be accomplished? In addition to learning
core subjects as part of a liberal arts education, students should learn what
the Partnership for 21st Century Learning (P21), a coalition of educators,
policymakers, and businesses, calls “21st Century Learning Skills”* These
skills include what are commonly referred to as the 4Cs—critical thinking,
creativity, communication, and collaboration—which help students learn
how to learn, preparing them to participate in and shape an unknown fu-
ture.” In a sense, by having a solid liberal arts education and learning these
skills, students may future-proof their professional lives against AL® They
will also learn how to leverage Al for a better future.

. See Barnum, “XQ Is Taking Over TV

. See Lee, AI Superpowers.

. See https://www.battelleforkids.org/networks/p21.

. See Ross, “It’s Time to Reassess Our Understanding of the 4Cs.”
. See Aoun, Robot-Proof.
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For the present education system to integrate the 4Cs into curricula,
there will need to be leadership, cooperation, and change from all stakehold-
ers, including school leaders, teachers, and students. Unfortunately, many
school leaders lack training to determine the professional development
needed to help teachers modify curricula to incorporate the 4Cs.” However,
P21 has collaborated with other non-profit educational organizations to
define and design this much-needed professional development; their work
can help teachers understand how to modify their current instruction to
integrate the 4Cs.

The 4Cs can help students move from rote learning to deep learning.®
A study by Katherine Landon indicated that there is a great need for teacher
professional development in this area. Many students reported that they did
not experience the teaching or practice of the 4Cs in their classes. Of the
students surveyed, ninety-four percent indicated that communication is a
necessary skill to learn for their future, yet only fifty-four percent of stu-
dents indicated that they were being taught or asked to practice communi-
cation skills as part of their coursework. In the study, eighty-five percent of
students reported collaboration to be an essential skill to learn, with sixty-
eight percent reporting that it was being taught or used in assignments. Col-
laboration was the most commonly taught of the 4Cs in the survey, which
is perhaps the most straightforward for teachers to incorporate into cur-
ricula. The study reported that eighty percent of students thought schools
should integrate critical thinking into curricula, yet only forty-one percent
of students reported experiencing it in their learning. Creativity was highly
desired by students in the study—eighty-nine percent of students thought it
was an important skill to teach. However, it was also the least experienced
of the 4Cs in the classroom, with only thirty-nine percent of students ex-
periencing it as part of instruction or practice. While this study makes it
clear that administrators and teachers have their work cut out for them, it is
encouraging that students are interested in having the 4Cs integrated into
their coursework.’

As we think about the 4Cs, we should consider the role of Al in the
future of teaching and learning. It appears inevitable that AI will increas-
ingly influence education. One recent study projected the use of Al in US
education to grow by about fifty percent over the next five years.'* What will
be the role of AI? Al is already employed in several areas that are beneficial

7. See Wagner, Creating Innovators.

8. See Bitter and Loney, “Deeper Learning”

9. See Landon, “Student Perceptions of Learning.”

10. See “Artificial Intelligence Market in the Education Sector in US”
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to learners, such as using Al to generate automatic transcriptions for online
class meeting recordings.'! While this transcription service is not yet a perfect
substitute for students who need captioning because of a disability, it does
benefit students who primarily speak and read in another language. It also
makes videos searchable for students who want to quickly re-watch a specific
video segment. An example of a controversial use of Al in education is in the
area of virtual exam proctoring. Video cameras feed data to an Al system
that monitors students and attempts to determine whether they are violating
an institution’s honor code. However, this use of Al has led to concerns about
equity. During the pandemic, issues arose with such systems being unable to
identify students of color, resulting in those students not being able to take
an exam.'? This error may have been caused because the Al software was not
designed by or tested with people of color."” But even if these system were
to operate accurately, other ethical concerns remain about such automated
forms of surveillance and the vendors that license them.

Given ever-increasing uses of Al among various professions, today’s
students need to learn and practice the 4Cs to be able to interact with a
changing workplace and world. It is essential to teach students how and why
each of the 4Cs is beneficial. Students will need to learn and practice skills re-
lated to their ability to think and act creatively, to make good decisions based
on reason, to share thoughts and ideas in different ways, and to work with
others to achieve common goals. The Partnership for 21st Century Learning
provides various resources for educators, including indicators for skills and
assessments for mastery, and many states, school districts, and universities
have incorporated these skills into a larger set of standards for students to
master.'"* An example of this from Washington State is in table 7.1."

11. See Tung, “Microsoft Teams Is Getting This New Feature”

12. See Flaherty, “No More Proctorio”

13. See Hardesty, “Study Finds Gender and Skin-Type Bias.

14. See Partnership for 21st Century Learning, “Framework for 21st Century
Learning Definitions.”

15. Washington Office of Superintendent of Public Instruction, “Washington Ca-
reer and Technical Education 21st Century Leadership Skills”
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Table 7.1: Washington Career and Technical Education 21st Century Leadership Skills

1. Creativity and Innovation

1.A Think Creatively

Student Outcome: The student will be involved in activities that require applying
theory, problem-solving, and using critical and creative thinking skills while under-
standing outcomes of related decisions.

1.A.1 | Use a wide range of idea creation techniques (such as brainstorming)

1.A.2 | Create new and worthwhile ideas (both incremental and radical concepts)

1.A.3 | Elaborate, refine, analyze, and evaluate their own ideas in order to improve
and maximize creative efforts

1.B Work Creatively with Others
Student Outcome: The student will demonstrate the ability to incorporate and
utilize the principles of group dynamics in a variety of settings.

1.B.1 | Develop, implement, and communicate new ideas to others effectively

1.B.2 | Be open and responsive to new and diverse perspectives; incorporate
group input and feedback into the work

1.B.3 | Demonstrate originality and inventiveness in work and understand the
real world limits to adopting new ideas

1.B.4 | View failure as an opportunity to learn; understand that creativity and
innovation is a long-term, cyclical process of small successes and frequent
mistakes

1.C Implement Innovations
Student Outcome: The student will demonstrate skills that assist in understanding
and accepting responsibility to family, community, and business and industry.

1.C.1 | Act on creative ideas to make a tangible and useful contribution to the
field in which the innovation will occur

2. Critical Thinking and Problem Solving

2.A Reason Effectively

Student Outcome: The student will analyze, refine, and apply decision-making skills
through classroom, family, community, and business and industry (work-related)
experiences.

2.A.1 | Use various types of reasoning (inductive, deductive, etc.) as appropriate
to the situation

2.B Use Systems Thinking

Student Outcome: The student will demonstrate an understanding of complex
inter-relationships (systems). This means that the student understands social, orga-
nizational, and technological systems; they can monitor and correct performance;
and they can design or improve systems.

2.B.1 | Analyze how parts of a whole interact with each other to produce overall

outcomes in complex systems
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2.C Make Judgments and Decisions

Student Outcome: The student will analyze, refine, and apply decision-making skills
through classroom, family, community, and business and industry (work-related)
experiences.

2.C.1 | Effectively analyze and evaluate evidence, arguments, claims and beliefs

2.C.2 | Analyze and evaluate major alternative points of view

2.C.3 | Synthesize and make connections between information and arguments

2.C.4 | Interpret information and draw conclusions based on the best analysis

2.C.5 | Reflect critically on learning experiences and processes

2.D Solve Problems

Student Outcome: The student will be involved in activities that require applying
theory, problem-solving, and using critical and creative thinking skills while under-
standing outcomes of related decisions.

2.D.1 | Solve different kinds of non-familiar problems in both conventional and
innovative ways

2.D.2 | Identify and ask significant questions that clarify various points of view
and lead to better solutions

3. Communication and Collaboration

3.A Communicate Clearly

Student Outcome: The student will demonstrate oral, interpersonal, written, and
electronic communication and presentation skills and understands how to apply
those skills.

3.A.1 | Articulate thoughts and ideas effectively using oral, written, and nonverbal
communication skills in a variety of forms and contexts

3.A.2 | Listen effectively to decipher meaning, including knowledge, values, at-
titudes, and intentions

3.A.3 | Use communication for a range of purposes (e.g., to inform, instruct,
motivate, and persuade)

3.A.4 | Utilize multiple media and technologies, and know how to judge their
effectiveness a priori as well as assess their impact

3.A.5 | Communicate effectively in diverse environments (including
multi-lingual)

3.B Collaborate with Others

Student Outcome: The student will communicate, participate, and advocate ef-
fectively in pairs, small groups, teams, and large groups in order to reach common
goals.

3.B.1 | Demonstrate ability to work effectively and respectfully with diverse teams

3.B.2 | Exercise flexibility and willingness to be helpful in making necessary com-
promises to accomplish a common goal

3.B.3 | Assume shared responsibility for collaborative work, and value the indi-
vidual contributions made by each team member
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Having such a list of standards is an excellent first step, but it will not
lead to change unless many teachers modify their curricula to incorporate
standards related to the 4Cs. One possible way to encourage educators to
incorporate standards for the 4Cs into curricula would be to fund teacher
trainings that help them integrate standards in ways that can maintain or
raise academic achievement. In other words, teachers would be more likely
to embrace this change if these essential skills can be taught while main-
taining or increasing students’ understanding of course content. Another
possibility would be to require teachers to integrate these standards. This
widely-used method may be met with resistance and, when implemented,
taught using less authentic practices. A third possibility would be to explore
how Al may help in this process. We will consider this idea as we define and
describe each of the four 4Cs.

In the next part of this chapter, we will define each of the 4Cs, share
examples of how they can be taught, and identify benefits and challenges
associated with Al For each of the 4Cs, we want to examine what the role
of AI might be in the teaching and learning process. To be beneficial, Al
should help students have greater agency in their learning. A less effective
or possibly problematic use of AI may be when it is used primarily as an
efficiency tool for educators to monitor students or automate assessment of
knowledge.'¢

CREATIVITY

The Partnership for 21st Century Learning defines creativity as the ability
to develop meaningful new ideas using various strategies. Creative learners
collaborate with others on innovative projects by being open and respon-
sive to diverse ideas and approaches.”” Students demonstrate thinking cre-
atively during class projects by generating new and meaningful ideas using
techniques such as brainstorming or mind mapping. These ideas are then
improved through individual and group analysis and refinement. Students
demonstrate an ability to work creatively with others by developing strate-
gies to communicate new ideas with team members effectively. This group
work can be facilitated by developing group norms that include essential
elements such as being open to diverse perspectives, showing willingness to
share ideas, and utilizing feedback.

16. See Selwyn, Should Robots Replace Teachers?

17. See Partnership for 21st Century Learning, “Framework for 21st Century
Learning Definitions.”
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As part of learning the skill of creativity, students need to understand
that failure within the project is part of the cyclical process of creation.
Rather than being the end of the project, failure indicates a need to change
and try again. If a team shares brainstormed project ideas with the teacher
and is told that none fit the project’s scope, the team does not quit. The
team adjusts and generates more ideas. This is a place where technology
and Al specifically excel; AI systems receive feedback about failures, modify
algorithms, and repeatedly try without frustration until a goal is reached.'®
However, the use of Al in creative learning can be ambiguous. Consider an
example in which students work with AI as a collaborator to brainstorm
ideas for a project.’® In such a situation the teacher would need to determine
the role of Al in this process, as it may come up with excellent or inap-
propriate ideas. To master a standard for creativity, students could instead
primarily focus on analysis and refinement of AI contributions.

Does the future of all group work include asking AI for project pos-
sibilities instead of human-only brainstorming? Artificial intelligence may
help us come up with ideas we would have never considered, but AI may
also limit ideas to a narrow or specific viewpoint, depending on the data to
which it has access. Problems with insufficient, flawed, or problematically
biased datasets should make us consider how much of the creative process
we should turn over to AL This is not a simple concern, such as when math
teachers worried about allowing calculators in the classroom. Understanding
the data as well as algorithms used in a particular Al application is necessary
for understanding how it will contribute to the learning process. Marcus
Du Sautoy argues that, to the extent that creativity can be broken down into
code, machines will be “creative”® Can simple human brainstorming be
converted to an algorithm and done by machines? Brainstorming software
enhanced by Al is already being used by design firms and in other fields.*
Nevertheless, humans must stay engaged in creative processes, always
thinking critically about machines” “creative” contributions. Joseph Aoun
argues that creativity is one area where humans can distinguish themselves
from machines, and he encourages us to do everything we can to learn and
cultivate creativity.”?

18. See Domingos, Master Algorithm.

19. See Syverson, “Rules of Brainstorming Change When Artificial Intelligence
Gets Involved”

20. See Du Sautoy, Creativity Code.

21. See Syverson, “Rules of Brainstorming Change When Artificial Intelligence
Gets Involved”

22. See Aoun, Robot-Proof.
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CRITICAL THINKING

Critical thinking, the second of the 4Cs, can be defined as learning how
to reason effectively to make sound judgments and decisions.”> Critical
thinking empowers students to evaluate sources of information, make well-
reasoned determinations, and be confident about actions that need to be
taken.* The standard for critical thinking can be broken down into four
parts: effective reasoning, systems thinking, making judgments and deci-
sions, and solving problems. All parts are worthy of exploration, but here
we will focus on effective reasoning.

Students can be taught how to improve inductive and deductive rea-
soning skills to aid them in decision-making. They can learn top-down
techniques (deductive) to improve decision-making when given a rule or
theory. As long as the rules are trustworthy and applied correctly, deductive
reasoning can be accurate and helpful. For example, the proper use of a
math formula and its data can make a trustworthy deductive decision. Stu-
dents can also learn bottom-up techniques (inductive) to improve decision-
making when, for example, they are given specific observations about which
to make broad generalizations. The accuracy of these generalizations may
not be entirely precise, but students need to learn how to make the best
possible decisions based on available data. For example, if students want to
get degrees in fields with a strong job market, they can use employment data
to help them make that determination. However, top-down factors, such as
macroeconomic and other trends, should also be considered to improve the
accuracy of bottom-up decisions. Learning how to improve inductive and
deductive reasoning will benefit students throughout their lives.

Early versions of Al tools from the 1950s were good at deductive rea-
soning.” These types of Al, called expert systems, are computer programs
that integrate established rules or theories from authoritative sources to
make decisions. An expert system receives input from a user, such as a ques-
tion, and evaluates this input using programmed rules to decide on and
provide an answer. This decision-making can be relatively simple, such as
the answer to a trivia question, or it can be more complex, such as when a
person inputs a series of chess moves and the expert system outputs coun-
termoves. In the latter case, the expert system could be designed to mimic
the moves of a specific world chess champion or a typical novice player.
Expert systems can be comparatively better at deductive reasoning than

23. See Landon, “Student Perceptions of Learning.”
24. See Kay and Greenhill, “Twenty-First Century Students Need 21st Century Skills.”
25. See Littlefield, “Human Skills AT Can’t Replace”
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humans, who may forget rules and may take longer to process them and
provide answers.

Until recently, humans were thought to be better at inductive reason-
ing than AI. However, with advanced processing power and extensive cloud
storage, Al can now be faster and more accurate at some forms of inductive
reasoning than humans. A form of Al called deep learning organizes large
amounts of data and uses inductive reasoning models to develop general
rules to make decisions.”® An example of this is speech recognition on
a smartphone, where the Al is continually developing new general rules
for what words are being “heard” while the speech recognition tool is in
use. In an academic setting, this might mean that a web meeting Al-based
captioning system “learns” new words or new uses of words based on the
conversations of previous meetings and makes general rules that result in
better accuracy of transcripts.

Humans have a distinct advantage over Al in a third type of reasoning
called abductive reasoning.”’” Abductive reasoning is defined as examining
an incomplete set of observations and choosing the likeliest explanation.?®
Whereas deductive reasoning involves certainty, and inductive reasoning
uses probability to infer a correct choice based on data, we use abductive
reasoning frequently in our daily lives when we make a best guess based on
limited data. For example, we might decide to give a student more time on
a project because we suspect there may be personal reasons why the student
could not complete the work on time. Perhaps we are mindful of traumatic
events in the world that may be impacting this student, or perhaps the stu-
dent is late with work due to some unavoidable circumstance. An Al system
might make the same decision, but there may not be enough personal data
for an inductive decision based on deep learning, or the situation may be
too individualized for an expert system’s deductive decision. In addition, AI
would lack any real empathy for the personal dimension of the problem.”

Because educational contexts value evidence-based decisions, it
may seem that abductive reasoning has limited application in teaching
and learning. Focusing on engineering education, Ciaran O'Reilly argues,
however, that abductive reasoning is important because it is the only type
of reasoning that allows for the introduction of new ideas, which leads to
practicing creative thinking. His study concluded that if abductive reason-
ing were included as part of project learning outcomes, students would have

26. See Hardesty, “Explained: Neural Networks”

27. See Littlefield, “Human Skills AT Can’t Replace”

28. See Sooknanan and Seemungal, “Not So Elementary”
29. See Littlefield, “Human Skills AT Can’t Replace”
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opportunities to practice critical and creative thinking.*® Practicing abduc-
tive reasoning skills, for example through games, may help students gain
confidence in their reasoning skills.?!

COMMUNICATION

Communication can be defined as sharing and listening to thoughts and
ideas with others through digital and analogue technologies, using writ-
ten, oral, and non-verbal interactions.’> Over the years, there has been a
repeated call from employers for improved communication skills for entry-
level workers.”® A 2017 study showed a significant disconnect between
the percentage of employers who thought their entry-level emplyees” oral
and written communication skills were proficient (41.6 percent) and the
percentage of students who thought their oral and written communication
skills were proficient (79.4 percent).** Teachers and administrators can ad-
dress this concern by integrating opportunities for students to practice their
communication skills as part of their regular coursework.

According to P21, students should be able to articulate thoughts and
ideas effectively; listen and determine meaning; use communication to
inform, instruct, motivate, and persuade; use digital technologies to com-
municate effectively; and communicate in diverse environments, such as
in a multi-lingual meeting.® With appropriate professional development
and time to design curricula, teachers should be able to create authentic,
integrated assignments that provide opportunities for students to practice
and master these communication skills.

As Al continues to improve, there is no question that some current
communication tasks humans are doing will be automated. It is common
now for chatbots to be an initial point of contact when contacting a business
by phone or online. As chatbots “learn,” they will become more human-like
in their ability to answer correctly more of the questions being asked of
them. In education, some fear that Al will take over the jobs of teachers.
A common response to this is that any teacher who can be replaced by Al
should be. In any case, AT has the potential to change the role of the teacher.

30. See O’Reilly, “Creative Engineers”

31. See Hwang et al., “Practicing Abductive Reasoning”

32. See Landon, “Student Perceptions of Learning.”

33. See Casner-Lotto and Barrington, Are They Really Ready to Work?
34. See National Association of Colleges and Employers, “Job Outlook”

35. See Partnership for 21st Century Learning, “Framework for 21st Century
Learning Definitions.”
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It may not be long before we begin to see social robots serving as teach-
ing assistants in classrooms. The teacher’s role may become more like that
of a manager, overseeing these robots, verifying instructional choices, and
providing support when robots are unable to communicate effectively.*®
Rather than looking at this possible change as a problem, we can think of
it as a way to free up teachers to work with individual students, plan curri-
cula, provide feedback, or do other tasks for which they currently lack time
due to the number of students they teach. This can also help students learn
how to communicate with AI agents. Communication skills will always be
valued in and beyond the workplace, and students need to learn how to
communicate with AI as well as human collaborators.

COLLABORATION

As our world has become more connected, the opportunities and needs
to work collaboratively have grown rapidly. The COVID-19 pandemic re-
quired all of us to learn new ways to collaborate using technology, and many
of these are likely to continue long beyond the pandemic. Collaboration
can be defined as working with others toward a common goal.”” In the P21
standards, students are to demonstrate an ability to work effectively with a
diverse team, exhibit flexibility and a willingness to compromise to reach
team goals, be a responsible teammate, and value the contributions made
by all team members.*®

Looking at the standard closely, it seems evident that the “others”
collaborating with students are humans. However, if these standards were
updated today, it is likely that collaborators on a student’s project could in-
clude AT agents. Are AT agents ready to collaborate? Much of the current
research has focused on human-AlI interaction, but interaction is different
than collaboration. As collaboration standards often state, teams collaborate
to reach a common goal (see, e.g., table 7.1). Interaction does not require
a common goal, which is why there needs to be a shift in Al research from
human-AlI interaction to human-Al collaboration.* A common problem
in human collaboration is social loafing, which is when a group member
exerts less effort in a group project than when working alone.* Social loaf-

36. See Edwards et al., “I, Teacher”
37. See Landon, “Student Perceptions of Learning.”

38. See Partnership for 21st Century Learning, “Framework for 21st Century
Learning Definitions.”

39. See Wangetal., “From Human-Human Collaboration to Human-AI Collaboration.”

40. Liden et al,, “Social Loafing”
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ing is frequently listed as a reason why students do not like group projects.
This issue could be eliminated when working with Al agents. Regardless,
students need opportunities to collaborate with Al agents on school projects
to prepare them for collaborating with AI at work and elsewhere.

As always, the greatest challenges we face require collaboration. A
number of Al researchers recently issued a call “to prioritize the develop-
ment of cooperative intelligence that has the ability to promote mutually
beneficial joint action” Cooperative intelligence, they point out, is not an
alternative to human or Al autonomys; it goes beyond these to “enable us to
achieve much-needed global cooperation in the future” For Al developers,
this will require work on AI-AI cooperation, AI-human cooperation, and
Al that improves human-human cooperation.** For those of us learning to
collaborate with artificial agents, this necessitates, in the words of Aoun,
cultivating human as well as technological literacies.*?

THEOLOGICAL REFLECTIONS ON
CREATIVITY AND COMMUNITY

Even though Al is at the top of many lists of technologies that is expected
to transform education, “its use is just getting under way in teaching and
learning”* As Al is integrated increasingly into various educational sys-
tems and pedagogical practices, from learning management systems to Al
tutors, it must be done with “sound educational and societal justification.”**
Artificial intelligence needs to be aligned intentionally with established
learning standards, such as those associated with the 4Cs, as well as with
ethical principles such as privacy and equity. The 4Cs, which emphasize hu-
man ingenuity and relationships, acknowledge that we are fundamentally
social and creative beings: Throughout the history of our species, our social-
ity has been joined with our ability to form abstract concepts and to imagine
and create shared futures. The clarity the 4Cs provide about important as-
pects of human nature can help us find ways to balance instructor, student,
and artificial agency. For Christians seeking faithful engagement with AI,
theological understandings of creativity and community can provide fur-
ther resources for reflection.

The artist Makoto Fujimura states that his “identity is rooted in the
origin of Creation, and in the loving gaze of the Creator, who sees in us a

41. Dafoe et al., “Cooperative Al 34, 36.

42. See Aoun, Robot-Proof.

43. Pelletier et al., “2021 EDUCAUSE Horizon Report,” 13.
44. Selwyn, Should Robots Replace Teachers?, 131.
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‘greater love’ before we are even aware: the creative impulse to shape the fu-
ture” The Christian Bible, a collection of creative literary works, begins with
creation and ends with new creation. Within God’s creation, humans create
new things—through agriculture, construction, musical instruments, met-
alworking, etc. (Gen 4)—and participate in God’s creation of a new world
(Rev 21:24-26). “To be human is to be creative,” Fujimura concludes, and
“unless we are making something, we cannot know the depth of God’s being
and God’s grace permeating our lives and God’s Creation” And in knowing
God, we discover that God is “making all things new” in Jesus Christ (Rev
21:5). “The Christian narrative is all about the New;” Fujimura says, and
“part of that ushering in of the New is God’s marker in us, called imagina-
tion, which makes us unique” and “uniquely defines our role in Creation”
“What we build, design, and depict,” he adds, “will become part of the future
city of God*

Fujimura sees creativity as a challenge to usefulness, especially the type
of rationalized efficiency that often characterizes technological methodol-
ogy—what Jacques Ellul called “technique” True human creativity, which
“echoes God’s character,” is not utilitarian but gratuitous. God creates out
of an abundance of love, and God’s ultimate plan is “an imaginative New
Creation” “God does not just mend, repair, and restore; God renews and
generates, transcending our expectations of even what we desire, beyond
what we dare to ask or imagine”*® Frank Pasquale correctly points out that
“a managerial mindset has colonized too much of [educational technol-
ogy], insisting on the primacy of quantitative measurement.” But education
“has multiple purposes and goals, many of which cannot or should not be
reduced to numerical measures,” and we should not let AI “usurp and ulti-
mately dictate our values rather than to serve as a tool that helps us achieve
them*

Gratuitous creativity creates community, establishing new and charita-
ble relationships between givers and receivers. At the center of new creation
is the body of Christ—the community of those who have received God’s
gift of love and new life. In the eschatological vision of the city of God (Rev
21-22), in the protological vision of initial creation (Gen 1-2), and in the
early life of the Christian church (Acts 2-7), communities respond to God’s
loving and creative acts by embodying and enacting God’s plan—steward-
ing, developing, and transforming the created world. Within the context of
creation, we survive and thrive in creative and caring communities.

45. Fujimura, Art and Faith, 1, 6-7, 9, 12, 14.
46. Fujimura, Art and Faith, 13, 15, 29, 31.
47. Pasquale, New Laws of Robotics, 62-63.
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As Norma Wirzba points out, “Life is not simply lived with or along-
side others. It is lived through others and by means of them. . .. A healthy and
flourishing life is always life together” Wirzba continues:

Though we each exist as individual persons, our identity and
agency are entirely dependent on how well we are able to fully
face each other, receiving the nurture we need and giving the
help we are uniquely equipped to provide. When the love of Je-
sus is found to be circulating among people, they are enabled to
face each other with care and without shame.

Out of God’s love we are created, and that same love creates an imagina-
tion enabling us to love, create, and live into “a new world governed by joy
and peace and resulting in beauty and mutual flourishing”*® For Christians,
the fullest realization of community involves receiving and sharing the self-
giving love of Christ. As Dietrich Bonhoeffer explains it, “Christian com-
munity means community through Jesus Christ and in Jesus Christ . . . from
eternity we have been chosen in Jesus Christ, accepted in time, and united
for eternity” “Christian community is not an ideal we have to realize,” Bon-
hoefter declares, “but rather a reality created by God in Christ in which we
may participate”*

In education, we invite students to join and participate in a commu-
nity of learning—to enter a social space where “learning awakens” through
imitation, interaction, and collaboration.® There is a spiritual dimension to
this work, which, in the words of Parker Palmer, concerns “the heart’s long-
ing to be connected with the largeness of life.”*! Cultivating creativity and
community as Al augments education are significant spiritual priorities as
well as learning goals—for these fundamental aspects of our shared human-
ity enable us to realize the greater possibilities and realities that come from
gratuitous creativity and loving community.

The history of educational technology shows that technology alone
does not transform education. The agency of teachers, attending to cultural
contexts and addressing social inequities, is necessary for truly transforma-
tive education. The temptations of Al efficiencies—such as facial and emo-
tional detection systems to monitor student attention and engagement, or
automated guidance through and grading of student work—are strong. But
at some point, technological utility inhibits human creativity. Another con-
cern, accompanying the elevation of technological efficiency, is “the logic

48. Wirzba, Way of Love, 159-60, 162, 184.
49. Bonhoeffer, Life Together, 5, 13.
50. Lev Vygotsky, quoted in Darby and Lang, Small Teaching Online, 78.

51. Palmer, Courage to Teach, 5.
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of individualized learning” and “the reorganization of education around
the needs, interests, and circumstances of individuals rather than groups,
classes, or communities.””* At some point, individualization compromises
community cohesion. Certainly, education about Al is critical and Al can
enhance education; but, as Michelle Zimmerman says, “Technology is just
one component of preparing learners for a world with A1”>* The 4Cs, which
highlight valuable skills as well as deeper values, can help us create and
thrive together in this world.

BIBLIOGRAPHY

Aoun, Joseph E. Robot-Proof: Higher Education in the Age of Artificial Intelligence.
Cambridge, MA: The MIT Press, 2017.

Barnum, Matt. “XQ Is Taking over TV to Make the Case That High School Hasn’t
Changed in 100 Years. But Is That True?” Chalkbeat, September 6, 2017. https://
www.chalkbeat.org/2017/9/6/21100966/xq-is-taking-over-tv-to-make-the-case-
that-high-school-hasn-t-changed-in-100-years-but-is-that-true.

Bitter, Catherine, and Emily Loney. “Deeper Learning: Improving Student Outcomes
for College, Career, and Civic Life” Washington, DC: Education Policy Center
at American Institutes for Research, 2015. https://www.air.org/sites/default/files/
downloads/report/Deeper-Learning-EPC-Brief-August-2015.pdf.

Bonhoeffer, Dietrich. Life Together. Minneapolis: Fortress, 2015.

Casner-Lotto, Jill, and Linda Barrington. Are They Really Ready to Work? Employers’
Perspectives on the Basic Knowledge and Applied Skills of New Entrants to the
21st Century U.S. Workforce. Partnership for 21st Century Skills. Washington,
DC: Partnership for 21st Century Skills, 2006. https://files.eric.ed.gov/fulltext/
EDs519465.pdf.

Dafoe, Allan, et al. “Cooperative AI: Machines Must Learn to Find Common Ground.”
Nature 593 (2021) 33-36.

Darby, Flower, and James M. Lang. Small Teaching Online: Applying Learning Science in
Online Classes. San Francisco: Jossey-Bass, 2019.

Domingos, Pedro. The Master Algorithm: How the Quest for the Ultimate Learning
Machine Will Remake Our World. New York: Basic, 2015.

Du Sautoy, Marcus. The Creativity Code: Art and Innovation in the Age of AI. Cambridge,
MA: Belknap, 2019.

Edwards, Chad, et al. “I, Teacher: Using Artificial Intelligence (AI) and Social Robots in
Communication and Instruction” Communication Education 67 (2018) 473-80.

Facer, Keri, and Neil Selwyn. “Digital Technology and the Futures of Education:
Towards ‘Non-Stupid’ Optimism.” UNESCO Futures of Education Report, 2021.
https://unesdoc.unesco.org/ark:/48223/pfooo0377071.

Flaherty, Colleen. “No More Proctorio” Inside Higher Ed, February 1, 2021. https://
www.insidehighered.com/news/2021/02/01/u-illinois-says-goodbye-proctorio.

52. Facer and Selwyn, “Digital Technology and the Futures of Education,” 14; see 6-9.

53. Zimmerman, Teaching A, xxiv.

167



168

Part II: Explorations

Fujimura, Makoto. Art and Faith: A Theology of Making. New Haven, CT: Yale University
Press, 2020.

Hardesty, Larry. “Explained: Neural Networks” MIT News, April 14, 2017. https://
news.mit.edu/2017/explained-neural-networks-deep-learning-o414.

. “Study Finds Gender and Skin-Type Bias in Commercial Artificial-Intelligence
Systems.” MIT News, February 11, 2018. https://news.mit.edu/2018/study-finds-
gender-skin-type-bias-artificial-intelligence-systems-o0212.

Hwang, Ming-Yueh, et al. “Practicing Abductive Reasoning: The Correlations between
Cognitive Factors and Learning Effects” Computers and Education 138 (2019)
33-45.

Kay, Ken, and Valerie Greenhill. “Twenty-First Century Students Need 21st Century
Skills” In Bringing Schools into the 21st Century, edited by Guofang Wan and
Dianne M. Gut, 41-65. Explorations of Educational Purpose. Dordrecht: Springer,
2011.

Landon, Katherine N. “Student Perceptions of Learning in the 21st Century: An
Evaluation of the 4Cs” PhD diss., Notre Dame of Maryland University, 2019.

Lee, Kai-Fu. AI Superpowers: China, Silicon Valley, and the New World Order. New York:
Houghton Mifflin Harcourt, 2018.

Liden, Robert C,, et al. “Social Loafing: A Field Investigation.” Journal of Management
30 (2004) 285-30.

Littlefield, William, II. “The Human Skills AT Can’t Replace” Quillette, September 25,
2019. https://quillette.com/2019/09/25/the-human-skills-ai-cant-replace/.

National Association of Colleges and Employers. “Job Outlook: Fall Recruiting for the
Class Of 2018 June 14, 2017. https://www.naceweb.org/job-market/trends-and-
predictions/job-outlook-fall-recruiting-for-the-class-of-2018/.

Newport, Cal. A World Without Email: Reimagining Work in an Age of Communication
Overload. New York: Portfolio, 2021.

O’Reilly, Ciaran J. “Creative Engineers: Is Abductive Reasoning Encouraged Enough in
Degree Project Work?” Procedia CIRP 50 (2016) 547-52.

Palmer, Parker J. The Courage to Teach: Exploring the Inner Landscape of a Teacher’s Life.
San Francisco: Jossey-Bass, 1998.

Partnership for 21st Century Learning. “Framework for 21st Century Learning
Definitions.” Battelle for Kids, 2019. http://static.battelleforkids.org/documents/
p21/P21_Framework_DefinitionsBFK.pdf.

Pasquale, Frank. New Laws of Robotics: Defending Human Expertise in the Age of AL
Cambridge, MA: The Belknap Press of Harvard University Press, 2020.

Pelletier, Kathe, et al. “2021 EDUCAUSE Horizon Report: Teaching and Learning
Edition” Boulder, CO: EDUCAUSE, 2021. https://library.educause.edu/-/media/
files/library/2021/4/2021hrteachinglearning.pdf.

Ross, David. “It's Time to Reassess Our Understanding of the 4Cs” Getting Smart,
July 20, 2020. https://www.gettingsmart.com/2020/07/its-time-to-reassess-our-
understanding-of-the-4cs/.

Selwyn, Neil. Should Robots Replace Teachers? Al and the Future of Education. Medford,
MA: Polity, 2019.

Sooknanan, Joanna, and Terence Seemungal. “Not so Elementary: The Reasoning
behind a Medical Diagnosis” MedEdPublish 8 (2019) 85.




21st Century Learning Skills and Artificial Intelligence

Syverson, Ben. “The Rules of Brainstorming Change When Artificial Intelligence Gets
Involved. Here’s How.” IDEO, 2020. https://www.ideo.com/blog/the-rules-of-
brainstorming-change-when-ai-gets-involved-heres-how.

Technavio. “Artificial Intelligence Market in the Education Sector in US by End-User
and Education Model: Forecast and Analysis 2021-2025 2021. https://www.
technavio.com/report/artificial-intelligence-market-in-the-education-sector-in-
us-industry-analysis.

Tung, Liam. “Microsoft Teams Is Getting This New Feature Which Makes a Written
Record of Your Meeting” ZDNet, March 24, 2021. https://www.zdnet.com/article/
microsoft-launches-live-transcriptions-for-teams-using-cutting-edge-ai/.

Wagner, Tony. Creating Innovators: The Making of Young People Who Will Change the
World. New York: Scribner, 2012.

Wang, Dakuo, et al. “From Human-Human Collaboration to Human-AI Collaboration:
Designing AI Systems That Can Work Together with People” In Extended
Abstracts of the 2020 CHI Conference on Human Factors in Computing Systems,
1-6. New York: Association for Computing Machinery, 2020.

Washington Office of Superintendent of Public Instruction. “Washington Career and
Technical Education 21st Century Leadership Skills.” 2015. https://www.k12.wa.us/
sites/default/files/public/careerteched/pubdocs/washingtoncteleadershipskills.
pdf.

Wirzba, Norman. Way of Love: Recovering the Heart of Christianity. New York:
HarperOne, 2016.

Zimmerman, Michelle. Teaching AI: Exploring New Frontiers for Learning. Portland,
OR: International Society for Technology in Education, 2018.

169



	21st Century Learning Skills and Artificial Intelligence
	Recommended Citation

	Seattle Pacific University
	From the SelectedWorks of Michael J. Paulus, Jr.
	2022

	21st Century Learning Skills and Artificial Intelligence
	tmpQ8a_J3.pdf

