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For decades, college students were steeped in holistic learning experiences that would prepare them for 
ambiguous situations requiring critical thinking. As society became more complex with greater 
technological needs, universities honed in on discipline specific skills to prepare students for highly 
technical careers. Today, universities have mastered the art of training individual students to excel in 
developing skill-sets necessary for dealing with existing technical systems and knowledge paradigms. But 
the problems of tomorrow, which encompass multiple socio-political realities, do not fit neatly into 
contemporary higher education paradigms for educating college students (Hart, 2016). This means that 
for college graduates to be able to collaborate on interdisciplinary teams to solve complex problems 
they must undergo more than just disciplinary training. The need for universities to cultivate 
interdisciplinary instructional teams that can teach students how to collectively engage with complexity 
is paramount. 

In response universities have begun to include opportunities for students to work in groups. These 
curricular activities teach students how to communicate, how to develop team contracts, how to 
understand team dynamics, etc. Yet, instruction in these contexts largely occurs at the individual level, 
which raises the question: What observations can an individual make about their team that will allow 
them to better understand how the decisions and behaviors they make, as an individual, impact their 
team? Secondly, because most undergraduate training programs are not at the team level, an additional 
question must be asked: Why don’t we teach teams to engage cooperatively and to leverage the team’s 
joint knowledge and skills? 

There are several reasons for this disconnect. Many faculty members, themselves, haven’t been taught 
about collective intelligence. Another reason is that while faculty understand how teams work, they 
don’t know how to teach it. A third reason is that because faculty do not have training in team teaching 
a number of curricular design problems can emerge as they grapple with techniques for generating 
multimodal teaching approaches. The design of team-teaching curriculums, as well as those courses that 
emphasize teamwork competencies, is directly tied to how faculty teach those courses. Finally, a fourth 
reason is that while some training on how to leverage situated cognition does occur at the university 
level, many faculty members have been unable to scale that training to fit the large lectures they teach 
because it’s extremely time intensive to do so. When faculty do attempt to integrate approaches for 
developing collective knowledge it often privileges cognitive intelligence, over the affective and 
psychomotor (for example, David Passig’s 2003 article A Taxonomy of Future Higher Thinking Skills). But 
movement across all three domains continuously creates situations of collective intelligence that can 
engage students in higher level modes of learning, which enhance team capacities.  1

The future of teaching lies in the development of curricular practices that move teams of students 
seamlessly across all three domains: the cognitive, affective, and psychomotor, while also moving 
deeper through each of the domains so that students learn higher level skills to be better equipped to 
solve complex problems (Bloom, 1956). Simultaneously, students learn both individually and collectively. 
When this type of learning occurs, students engage in complex learning that can generate collective 
intelligence for addressing interdisciplinary problems at scale. 

1 Chapter I outlines our argument and references for connections between individual learning, collective 
intelligence, and team capacities. 
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Specifically, our thesis is that university curriculum design is so focused on the individual student and 
what he or she knows, that we ignore the value of joint cognition. Additionally, a hyper-focus on the 
cognitive dimension has ignored the value of affective and psychomotor skills in development of 
collective intelligence and learning of skill-sets for engaging complexity.  

Subsequently, we argue that university pedagogical systems have remained stagnate, which is doing a 
disservice to our students in preparing them for a workforce that is being radically redefined by 
complexity. Generally, there is no integrated pedagogical methodology to bridge the dimensions at the 
individual student level, much less at the team level.  

We understand that many faculty members feel awkward talking about sensory and affective 
dimensions. Similarly, traditional faculty haven’t been taught how to teach collective knowledge 
building. We also acknowledge that there are different pedagogical styles in different disciplines. Our 
attempt to overcome this disparity was to bring together instructors from outside traditional faculty, to 
see if we could supplement classroom experiences. Bringing together two experts from athletics and 
two from higher education administration, our design combined a variety of pedagogical approaches 
that seamlessly layered cognitive, psychomotor, and affective skills sets and knowledge to generate 
collective intelligence among teams. This short-term module was an experiment in learning how to scale 
integrative approaches. Can we drop a two-session module into a traditional course so that students can 
learn higher level learning and team cognition? 

Designing a Multi-layered Learning Module  

To explore our hunch, we developed an experimental two-session course module for an advanced 
leadership skills course in which team skills are one of the primary learning outcomes. The lesson 
occurred in two class sessions one month apart. The course had 37 undergraduate participants with a 
variety of majors who were all enrolled in a leadership minor. 

The design of the lesson focused on a three-layered approach – strategies, tools, and activities. These 
layers were intentionally used to move students through and among each of Bloom’s three domains 
while also pushing them to think as a collective team. The strategies, or main learning outcomes, 
focused on two key concepts we wanted the students to take away: 

1. Don’t assume anything, be prepared 
2. You need a team for complexity  

The lesson level learning objectives were to: 

● Comprehend and explain in your own words the concept that enhanced team performance 
was necessary for complexity; 

● Organize, internalize, and devise connections between the higher-level skills across the 
three domains to improve team performance under uncertainty situations; 

● Formulate individual and collective strategies for building better teams. 

We then designed tools and activities to give the students opportunities to grapple with complex 
learning in an approachable way. Tools included exercises for moving, readings to connect the learning 
concepts, personal stories told by the basketball coach, and the students’ own journal reflections. For 
the first session, students were assigned readings from Edwin Hutchins Cognition in the Wild and Ryan 
Holiday’s “Maintain Your Own Scorecard” from Ego is the Enemy. There were no readings for the second 
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session. Particular activities that incorporated all the concepts included a team bean bag toss and video 
review. 

Throughout the sessions, the tools and activities became more complex, increasing the need for 
high-level learning and increasing reliance on team members for success. Our assumption was that a rise 
in complexity required more reliance on collective intelligence. This rise in collective intelligence 
required a reliance on 21st century skills to work across disciplines in order to be successful as a team. 
Hence, both theoretical frameworks (Bloom’s and Activity Theory, or CHAT) were activated throughout 
the two sessions.  

During implementation of this course design, we looked for students performing at higher levels of 
Bloom’s taxonomy, in all three domains. Then, we hypothesized that with higher levels of performance 
in all three domains, an ecosystem would develop that would promote team cognition. And further still, 
the opportunity for students to better understand the necessity of the integrated nature of team work, 
cognition, decision making, and performance.  

To discover the impact that this two-session module had on the participants, we asked each of them to 
complete journal reflections. Of the 37 course participants, 17 allowed us to review their reflections. 
This cohort consisted of 13 females and 4 males, who were all graduating seniors. Their majors fell into 
six discipline areas: engineering, business, design, communications, psychology, and natural resources.  

A Thick Description of the Pilot Study  

The pilot introduced building blocks for “developing teams for complexity” through short and 
interrelated affective, psychomotor and cognitive learning experiences that in many instances involved 
team activities. As more of the building blocks were introduced the complexity of the activity and the 
learning increased.  

First, students were introduced to an activity that was on the lower rungs of Bloom’s cognitive and 
psychomotor domains - learn a set pattern (remember) and toss bean bags in that pattern (perception 
and readiness to act). Then the students were challenged to move through higher levels by the 
introduction of more and more bean bags. They had to analyze, evaluate, and create new ways of 
knowing, as a team, as the coach introduced more bean bags. During this first activity in the first session, 
the team failed (most of the bean bags were on the floor) because they were relying on their own 
individual actions, rather than learning to rely on one another.  

After practice, the team eventually was able to catch most of the bean bags. Then, more complexity was 
added, as seen in this transcription from a video recording of the lecture, facilitated by an assistant 
basketball coach:  

Suddenly, the coach stopped them in mid throw and asked the group to repeat the               
exercise, but this time every time he blew the whistle, they had to take a step to their                  
left in a synchronized fashion. The audience was asked to slap the table in front of them                 
as loud as they could – right hand, right hand, left hand… right hand, right hand, left                 
hand… – while the group tossed the five beanbags. Round six: the bags were tossed and                
mostly caught but the circle had to be gently, but physically pushed by the coach to                
remind them to take a step. 
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After the first round, the coach switches it up. By introducing more complexity through loud sounds and 
additional movement, he was pushing them through the affective domain with the hope that they 
would break through their self-imposed barriers and start working together as a team. They made some 
progress – they were able to catch the bean bags, but they also failed – they forgot to take a step with 
each whistle. The individual students moved up the cognitive and psychomotor domains to be effective 
in areas they were already familiar with from practice. But they limited their affective learning to 
awareness (lowest rung); they were aware of their frustrations but not enough to rely on one another as 
a team.  

Four weeks later, students were pushed even further individually and as a team:  

Six students stepped up to the front of the room. After explaining to the audience how                
they collaborated over the weeks between sessions, they began tossing five beanbags            
and calling “pass” each time they threw. The assistant coach stopped them: “I apologize              
my directions were not clear. Make sure that you call each other’s names every time               
you throw. Unless each of your nicknames is ‘pass’.”  

Round two: “pass, go, pass, go…”  

Head Basketball Coach: “STOP! Are any of you calling names?”  

Student: “Pass Go is to help with our rhythm.”  

Head Coach: “The boss [pointing to the assistant coach] said to call each other’s names.               
Let’s start again, and have your own rhythm, but call each other’s names.” No bags were                
dropped.  

Assistant Coach: “Great! The team had a plan and coordinated what to do during              
adverse situations. We’re going to do it again but this time, you must say each other’s                
middle names.”  

Before they repeated the exercise, the group was given 60 seconds to plan the next round. As might be 
expected, the second attempt went less smoothly. One student didn’t even touch a bag. Afterwards, the 
head coach asked the class and the team to reflect on what was going on. He was guiding them through 
the psychomotor skills and encouraging them to be more creative (highest cognitive level), yet gently 
pointing out that they were not relying on one another as a team. 

Head Coach: “Team, if you had another 30 seconds right now, what would you do               
differently to be more efficient?” 

Student: “One person helps lead the team.”  

Head Coach: “That’s what I would say too… you used the rhythm that you knew worked                
based on the game that you knew. But when the game changed, as best you could you                 
went back to the rhythm that you had created prior to coming to class. I think that’s                 
human nature, the game changed but we think ‘I know the rules are different, but I’ve                
been practicing this particular game’… it’s human nature, here comes pressure, here            
comes tension, I need to say what I need to say to protect me. That’s not bad, but the                   
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game is not me, the game is we… as the complexity changed, nothing about the team                
changed.”  

Exemplifying how these topics impact people’s interactions with one another, was a major reason for 
why the beanbag exercises were incorporated into the lectures. The two facilitators for this activity were 
college basketball coaches, whose skill-sets included running students through physical exercises that 
required teams of students to respond to shifting situations in which their skill-sets must be quickly 
adapted to. As the head coach explained to the class, the coordination of actions among team members 
is enhanced when teams learn how to practice for complexity. In other words, practice does not only 
involve refining basic skillsets, it also requires learning how to improvise and react to varying scenarios 
together. We can break this down into two elements: complexity of task and rate of change. This is what 
socio-cultural theorists of learning refer to as a psychomotor exercise that built on cognitive and 
affective pedagogically laden techniques, and it is inherent in Bloom’s psychomotor domain. 

Through these exercises, the students were becoming more and more aware that abstract thoughts, 
ambiguous situations, and complex situations require teams. Through the physical experience of the 
activities, students were also figuring out that learning occurs faster than they can keep up individually; 
they must rely on team members to learn together to solve future, unknown problems together. But in 
order to work together, they must also learn how to communicate as a team. Communication requires 
vulnerability, which is inherent in Bloom’s affective domain. Our head coach takes the students there:  

At [State University], every four years you can take an exempt trip anywhere. I was 27                
and I took the job 18 days before I got married. This is the best thing ever! We’re in Paris,                    
there’s a big bridge there called Arc de Triomphe. It’s really pretty. It’s really cool. A once                 
in a lifetime deal, but I’m just thinking, I’m an assistant coach, I’m making $45 grand, I                 
just got married, and I’m counting this trip as my honeymoon.  

On the third day there, at two o’clock in the morning, the head coach who hired me                 
knocked on the door. I didn’t know him or anybody who he had hired. He said, “Hey. You                  
need to come with me. We have to go to Coach P’s room.” Coach P was his college                  
roommate. 

[Knock, knock, knock] 2:03. Coach P is asleep. His wife is asleep. And the head coach says,                 
“P, if you could wake up your wife. We need to talk.” 

Coach P’s daughter was killed coming out of Disneyworld. She was thirteen… 

We’re in Paris. It’s two o’clock in the morning. I can’t tell you how excited I am for that                   
opportunity in my life. And at 2:07, he’s telling his college roommate that his daughter               
was just run over by a semi. And his wife’s dad was driving the car.  

“Hey P, you’ve got to get on a plane and fly to Anaheim to identify the body. And then                   
listen P, take the body and fly from Anaheim to Lake Charles, Louisiana. And you’ve got to                 
bury her. Don’t worry about when you’re coming back. We’ll see you when you get               
there.” 
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That’s how I started my first job at a school that you’ve never heard of. Then, the guy                  
who didn’t know me, who hired me in the lowest spot said, “Hey, you’re going to have to                  
help man. That guy is my best friend. And he’s going to be out.” 

“Coach, what would you like me to do?” 

“Everything.” 

“Coach, I’ll do anything. Just tell me what you want me to do.” 

The coach is using a heartfelt story to stir the students’ emotions. To pull them away from the analyzing 
and cognitive processing of a physical activity, to understanding vulnerability and being one team. 
Teams pull together in the toughest, most vulnerable times to do what is needed to succeed when other 
members cannot be there, or don’t have the capacity to solve problems alone. 

I learned then - I wasn’t the coach. I was the follower. “Coach, if you could please tell me                   
exactly what you want me to do. I’m going to do exactly what you say. But can you teach                   
me the words you want me to use to do what you’re asking me to do?”  

It makes no sense for me to tell you to do something. But then when you see the boss,                   
he says it completely different. How can I lead as a follower whose slightly above               
[others] if I’m using a different language than what the boss is going to use?  

You can’t be on the same page and function as one, if you don’t have the same                 
language. So we say ‘Words We Use’. 

Anytime you hear us, he’s going to use the exact same words I use. Because I don’t want                  
her [pointing to a student in the class] to misinterpret his [pointing to another] message               
when she’s representing us functioning as one… I want the words that we use to               
become part of their language. 

To really act as one team, we must function together through the common words that we use. Language 
is saturated with meaning and values. To work as a team, we must internalize those common words so 
that we can internalize those meanings and values (Bloom’s highest level of affective domain).  

When we internalize those meanings and values, we have a greater understanding of why a team 
member performs the actions that they do. We begin to embody those same actions, or work with our 
team members to explore and practice new joint actions. Well-functioning teams even begin to 
anticipate their team member’s actions as when Hutchins describes the coordinated efforts of a ship’s 
crew to avoid near disaster when their ship loses control. These actions can’t be taken out of context. 
The ship’s crews spent months understanding various scenarios and practicing a multitude of actions 
and skills to perform during stressful events. No matter what we tell ourselves in education, the three 
domains of Bloom’s are all interconnected. We can’t, and shouldn’t, focus solely on the cognitive.  

Although Bloom’s team developed three domains of learning, the majority of recent studies focus solely 
on the cognitive domain (Athanassiou, McNett, & Harvey, 2003; Holiday, 2016; Lord & Baviskar, 2007). 
After all, we want our students to know things! In fact, Bloom and his colleagues agreed that the 
majority of educational objectives fell into this domain. Several critics of Bloom's write that it 
oversimplifies learning. Their reasoning is that people do not learn in one dimensional, hierarchical 
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ways; instead, learning is complex and circular including knowledge, application, and reflection all at the 
same time (Marzano & Kendall, 2007). 

To introduce the idea of complex learning in an approachable manner, the first lecture honed in on 
three key points: 1) communication is important; 2) assumptions reduce ability to be open to new ideas; 
and 3) teams are needed for complex tasks. The lecture also included the introduction of modularization 
and integration, which was discussed in reference to Hutchins’s reading about distributed cognitive 
activities of crewmembers on a large boat. Teams must have diverse skill sets that they use to break 
apart task complexities, while also understanding that individuals can become overloaded and may need 
help. Teams must have some overlap to coordinate and help one another, but not too much as it breaks 
down efficiency. As such, they also must have structures, interfaces, and common language to help 
integrate their efforts.  

Head Coach: I’m not a big baseball guy but I love the numbers of it. So, I’ve spent time                   
with major league baseball managers, not because I like baseball but because it’s all              
evidence driven.  

The guy that bats fourth is supposedly the best guy. Why does the coach put him at                 
fourth? That team is counting on the fourth guy getting on base. Whatever’s happened              
before, [he must] get them out of there. And help us for whoever is coming behind him.                 
In order to be that guy, you have to be able to hit any ball.  

You think what you’re learning in this class is just enough theory for how you’re going to                 
be a leader. What happens when you get the first curveball? You’re not going to hit it.                 
Because you’re being taught fastballs. You can look at any level of leadership, whatever              
it is that you think is going to happen, plan on that not happening. And now that’s the                  
game. That’s the real game. Now what are you going to do? 

I think that’s why it’s so hard for young people. You know the theory of, ‘we’re going to                  
point A to point B’. And what you’re going to say in the interview is that you have ‘the                   
best plan to go from point A to point B’. And the guy, or lady, that is interviewing you                   
says, ‘Yea, but we’re not playing from A to B. That’s not the world today’… What are                 
you going to do when the game changes? Now how are you going to lead?  

What did you learn prior to this class that’s going to help you in your life relative to                  
handling a curveball? Or did you just do what every other kid in your position did today?                 
Because then there’s no separation. What are you doing with your time? How did you               
get some reps of a curveball in during the time that you’re not doing other things?... You                 
need as many reps outside your world as you can get. The key is how can I take what I                    
learned outside my world and translate it and bring it back to my world.  

The coach is encouraging the students to think about the unexpected. He is focusing on the reversal. 
They have been practicing for one aspect that they have been taught but the world around them is 
changing. How can they get their curveball reps in? One method is to be present and make connections. 
Understand and learn from those who have gone before them, just as the second group of students 
learned from the first group during their beanbag activity. But they also must understand the dynamics 
of the people and situation in which they find themselves because the game might have changed.  
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Planning for the curveball is critical for students to experience; it is how they begin to understand that 
they need to practice intellectually, emotionally, and physically for when they are called on to perform 
five years from now in a job that doesn’t exist today. In this way the lecture shifted from an introduction 
of key ideas taken from assigned readings to the sharing of a deeply personal story to a connection with 
their own future.  

Next, another member of the team, a university administrator whose expertise lies in cognitive and 
affective domains jumps in to help the students make connections across the module’s active and 
emotional aspects with the learning concepts we wanted them to grasp.  

Admin: The point here is that in contemporary culture time is money. When you say               
words, you expect an action.  

As you grow older, it becomes less about knowing the plays and more about knowing               
people. How do you build a good team?  

At this point, the administrator highlights additional concepts: 1) know the people around you; 2) be 
prepared for continuous change: and 3) learning has to be faster than change. The team is dynamic, the 
nodes are your people, and the edges are the connectivity between them. He does this by bringing the 
coach’s affective stories and the assistant coach’s psychomotor activities together with the cognitive 
knowledge from the book and the ideas of collective action and cognition. Flowing back and forth 
between these domains helps to cement these complex concepts in to a memorable and effective 
lecture series, despite being a short-term, two lecture module.  

Discussion 

Realizing that our future economies are uncertain, we set about to design a modular curriculum that 
would help students learn skills needed to solve complex problems of the future. Developing the ability 
to create joint decision making and problem solving are key skills needed for the ambiguous future. So 
too is the ability to work just-in-time as many issues we’ll face will need creative solutions immediately. 
Many scenarios will not allow a person three months to three years to take courses and learn new skills, 
they need to know how to do something in three weeks. This pilot project was a test to see if a 
short-term module could make an impact on students’ knowledge and skills. As we saw in the students’ 
journals, the results were positive, encouraging our team to think about other types of modules that 
may be included in other courses or experiential learning opportunities. Other types of module formats 
that we’re considering include: 

● on-line learning that faculty could plug and play in to their courses; 
● experiential learning opportunities in which students take a break from their campus course 

work to apply their learning; 
● workshops to supplement a students’ major courses; and 
● studios in which students bring their disciplinary knowledge to test out interdisciplinary 

teamwork to solve real case problems brought to the university from outside partners. 

On the surface, these modules seem to be similar to what other university programs are providing their 
students. However, if you were to peek under the hood, you would see all of the pedagogical elements 
from Bloom’s to Activity Theory that we’ve discussed in this essay. As such, we think including these 
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concepts in current university curriculum structures could be simpler than we originally thought, and yet 
it would transform higher education and how students are being prepared for their future.  

This essay presents a pilot study of a team-teaching experiment that was designed around a series of 
multimodal activities taken from the fields of cognitive science, athletics, and design studies. These 
activities allowed students to critically reflect on the social assumptions that shape contemporary ideas 
about teamwork by immersing them in an educational environment using multimodal techniques in 
addressing complexity. We describe this pedagogical approach as complex-collaborative learning. It is 
that learning that will be critical for whether or not our students are prepared for the unknown and will 
succeed in the future 21st century economy. If more short-term, just-in-time modules focused on 
learning these skills are added to our university curriculum, then our future will indeed be brighter. 
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