
W02-1 Vetted AI Lecture Summary

1 Short Summary

The central argument of this Week 2 lecture is that designers do not merely receive problems and solve
them; they actively shape how problems are understood. A problem frame determines which people,
needs, causes, consequences, and constraints receive attention. Changing the frame can therefore change
the questions asked, the evidence gathered, and the kinds of solutions that become imaginable.
The lecture introduced two complementary framing tools. The double-diamond model represents al-
ternating divergence and convergence: first explore the problem broadly, then define a problem worth
addressing; next generate many possible solutions, then refine toward a defensible response. The five
framing questions—who, what, where, when, and why—help a designer vary the stakeholder, need, con-
text, timing, and value within a frame. Neither tool is a rigid recipe. Problem understanding and solu-
tion understanding evolve together, and a sketch or low-fidelity prototype may reveal information that
changes the problem frame.
A product-failure case demonstrated why framingmatters. A hand tool appeared to signal that a fastener
had reached the intended load even though it had not, contributing to a wheel coming loose. The visible
failure could be framed as an inaccurate mechanism, an improperly tightened fastener, a storage or
calibration problem, an ambiguous signal, a human–tool interface problem, or a failure of trust. Each
frame points toward different evidence, stakeholders, requirements, and corrective actions.
Stakeholder analysis extends beyond the immediate user. Anyone affected by the product may matter,
including people nearby, the people who design and manufacture it, the organization responsible for it,
and those who rely on its results. The designer must be able to explain not just what the product does,
but what harm it prevents andwhy reliable performancematters. In the case discussion, both insufficient
and excessive tightening could create failures, making consistency and trustworthy feedback part of the
product’s value.
The lecture also emphasized that framing requires deliberate commitmentwithout pretending to possess
certainty. A frame may be ready to advance when it can be articulated clearly, the five questions have
credible answers, repeated engagement produces little genuinely new information, and the designer can
explain why the problem is worth solving. Commitment remains revisable when new evidence appears.
Generating frames should resemble generating concepts. Designers should produce many alternatives,
including some that appear unpromising, because one frame often creates the conditions for another.
The goal of early divergence is not to defend the first plausible answer. It is to explore enough of the
problem space to make later commitment meaningful.
Sketching supported the same broader capability. Rapid construction practice emphasized converging
edges, deliberate point-to-point lines, visible faces, and repeated attempts. Engineering sketches of the
failed tool were used to communicate suspected critical modules and interfaces, not simply to produce
polished drawings. Sketches can make assumptions visible, support discussion, and test whether the
designer understands the geometry or interaction being described.
The most important questions to carry forward are:

■ How is the current problem frame shaping what I notice and what I ignore?
■ Who is affected, what are they experiencing, where and when does it occur, and why does it matter?
■ What alternative frames could explain the same situation?
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■ Can I clearly articulate the harm, need, or value that makes the problem worth solving?
■ Have I explored broadly enough to justify commitment, or am I defending the first plausible frame?
■ What repeated evidence suggests that the problem space has been sampled sufficiently?
■ Which stakeholders are affected beyond the immediate user?
■ What does the product ask a user to understand, remember, trust, and perform correctly?
■ Which module or interface is most critical under the selected frame?
■ What could a sketch or low-fidelity prototype teach me about the problem itself?
■ How will I remain open to reframing when new evidence appears?

The lecture’s larger lesson is that problem framing is itself a form of design. Responsible designers culti-
vate values, listen broadly, make their assumptions visible, and commit only aftermeaningful exploration.
They do not wait for a perfectly fixed problem before acting, but they also do not allow an early solution
to define the problem without scrutiny.

2 Detailed Summary

This lecture develops framing and reframing as central design capabilities. It moves from practical doc-
umentation and project questions into a product-failure case, introduces two framing tools, and uses
sketching and discussion to show how problem understanding changes through engagement. The times-
tamps below are navigation markers. Each question links to the section that answers it.

2.1 Lecture Map

01:10–01:33 Why do designers shape problems rather than merely solve them?

01:33–04:01 How should the two sketchbooks be used?

04:01–08:54 How does reframing differ from selecting a solution, and when can a frame advance?

09:21–13:49 What does settling mean for a designer’s values and commitments?

14:18–26:31 What does a product-failure case reveal about problem definition, stakeholders, and value?

26:53–30:42 How does the double-diamond model guide design without becoming a rigid process?

30:56–51:29 What does a complex tool ask of users and designers, and how can critical modules and
interfaces be identified?

51:35–64:40 How do the five framing questions generate and compare alternative frames?

65:03–66:30 Why should designers generate many frames before selecting one?

66:42–74:56 What principles improve rapid three-dimensional sketch construction?

74:56–76:04 How should problem framing and prototyping work together?

76:30–82:18 What final clarifications were given about sketching, project scope, and reframing?
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2.2 Why Do Designers Shape Problems Rather Than Merely Solve Them?

Location: 01:10–01:33
The lecture opens with the claim that design begins before solution generation. A designer helps deter-
mine what the problem is, whose experience defines it, which consequences matter, and what bound-
aries or assumptions organize the work. This is what it means to shape a problem.

“Designers don’t just solve problems, they shape them.”

Shaping is different from creating a problem. The designer is not inventing harm or need. Instead, the
designer selects and tests a useful way of understanding an existing situation. Because multiple frames
may be plausible, the act of framing carries both creative power and responsibility.
The claim also changes what counts as progress. Moving directly toward a product is not necessarily
progress if the product responds to an unexamined frame. Early work should instead clarify the situation,
compare perspectives, and establish why a particular interpretation deserves attention.

Questions to Consider

■ What assumptions are already embedded in the way the problem is stated?
■ Who or what becomes visible under the current frame?
■ Who or what disappears from view?
■ How would a different boundary, stakeholder, cause, or consequence reshape the problem?
■ What responsibility follows from choosing one frame over another?

2.3 How Should the Two Sketchbooks Be Used?

Location: 01:33–04:01
The lecture resolved an earlier documentation question by assigning different purposes to two sketch-
books. The first contains the recurring ten-minute sketches andmay also contain in-class sketching. Only
the recurring sketches are graded, and advance notice will be given when the book needs to be brought
for review.
The second sketchbook contains focused design activities, project development, and optional notes or
in-class sketches. It is not submitted for grading, but it should be available during class because the work
in it supports discussion and continued project development.
The larger lesson is that a documentation system should make the purpose and status of work clear.
Separating assessed practice fromexploratory project work helps both the learner and reviewer interpret
the record correctly.

Questions to Consider

■ Can assessed practice be distinguished from exploratory work?
■ Is the documentation needed for discussion available when it is needed?
■ Does each notebook have a sufficiently clear purpose?
■ Can a later reader understand why each sketch was made?
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2.4 How Does Reframing Differ from Selecting a Solution, and When Can a Frame Ad-
vance?

Location: 04:01–08:54
Reframing changes how the problem is understood rather than choosing what artifact should be built.
The lecture illustrated this distinction with food that goes unused. One framemay treat the issue as what
to do with food after it has expired. Another may focus on why people forget it until expiration. The un-
derlying situation is similar, but each frame directs the designer toward different causes and responses.
An earlier solution sketch was acknowledged as intentionally premature. Its purpose was to practice
ideation and sketching, not to signal that the project should already be committed to a product. Skill-
building activities may temporarily enter the solution space even while the larger project remains in
problem discovery.
The discussion offered two tests for deciding whether a frame is mature enough to advance:

1. Clarity: Can the designer answer who, what, where, when, and why well enough to explain the frame
coherently?

2. Saturation: After engaging with relevant people and evidence, are the same themes recurring with
few genuinely new findings?

“When you stop hearing new things, you can make almost a mathematical argument for: I think I
understand what’s going on.”

Neither test creates permanent certainty. New information may require reframing later. The purpose
of the tests is to support an evidence-based commitment rather than endless exploration or premature
closure.

Questions to Consider

■ Am I changing the interpretation of the problem or merely proposing a solution?
■ Can I answer the five framing questions clearly?
■ Whose perspectives have been sampled, and whose are still missing?
■ Are interviews and observations still producing new themes?
■ What evidence would justify advancing the frame?
■ What new evidence would require the frame to be revised?

2.5 What Does Settling Mean for a Designer’s Values and Commitments?

Location: 09:21–13:49
The lecture connected problem framing with the broader act of becoming settled in a commitment. Set-
tling was presented not as accepting less than one’s potential, but as resolving something deliberately
enough that it becomes stable and actionable. In design, the concept describes the point at which com-
peting possibilities have been considered and a person can commit without continuing to be paralyzed
by every alternative.
This idea was then extended from individual problem frames to design identity. Designers should ask
what values guide their work, how they understand their role, and what kind of relationship they want
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to have with the people affected by their designs. The discussion emphasized generosity, reciprocity,
service, listening, authenticity, and receptivity as possible foundations for a design philosophy.
The lecture did not present these values as a mechanical method. Rather, it invited designers to use
repeated reflection and practice to become more deliberate about who they are becoming and what
they are willing to stand behind.

Questions to Consider

■ What does it mean to commit without claiming perfect certainty?
■ Which values should govern how I frame and pursue design problems?
■ How do generosity, service, listening, and receptivity affect design decisions?
■ What opportunity costs must be accepted when a frame is selected?
■ What kind of designer am I deliberately becoming?

2.6 What Does a Product-Failure Case Reveal About ProblemDefinition, Stakeholders,
and Value?

Location: 14:18–26:31
The case concerned a click-type torquewrench used to tightenwheel fasteners. The tool appeared to click
normally, but comparisonwith a calibrated tool showed that it was applying substantially less torque than
intended. The insufficiently tightened fasteners later allowed a wheel to loosen.
The question “What is the problem?” produced several legitimate frames:

■ The tool signals that the target torque has been reached when it has not.
■ The fasteners are not tightened sufficiently.
■ The user may not understand correct setup, use, storage, or calibration.
■ The mechanism may lose accuracy over time.
■ The human–tool interface asks the user to trust feedback that may be false.
■ The failure threatens safety, financial performance, and organizational trust.

The discussion did not establish a single root cause. Improper storage was raised as a plausible con-
tributor because leaving the internal spring loaded may change calibration over time, but the case also
required questions about design, manufacturing, communication, and user behavior. Responsible fram-
ing keeps these possibilities open until evidence distinguishes among them.

Stakeholders Extend Beyond the Immediate User

The case broadened stakeholder analysis from the person holding the wrench to everyone who may
experience a consequence. This includes people near the resulting vehicle, those responsible for design
and production, the organization whose money and reputation are at risk, and anyone who depends on
the fastener being correctly tightened.

“A stakeholder is anyone who is affected.”

This definition prevents designers from treating use as a private interaction between one person and one
object. A failure may travel through a larger system and affect people who never touched the product.
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Value Must Be Explained Through Consequence

Participants practiced explaining the product to a skeptical investor. Merely saying that it tightens a bolt to
a specified torquewas not enough. The value became clear only when the discussion connected incorrect
torque to vibration, loosening, stripped threads, damaged joints, poor gasket compression, inconsistent
quality, and safety hazards.

“I was less convinced until I knew what the pain is that the product solves.”

This is a communication lesson asmuch as a technical one. Engineersmay assume that the importance of
a requirement is obvious. A responsible explanation makes explicit what failure would mean, for whom
it matters, and why the requirement deserves attention.
The discussion also questioned whether high precision is always necessary. In some applications, simply
achieving adequate tightness may be sufficient; in others, a narrow range is critical because both under-
tightening and over-tightening can cause failure. The required precision should follow from the joint,
consequence, and context rather than from technical enthusiasm alone.

Questions to Consider

■ What exactly failed: the mechanism, the signal, the user’s interpretation, the maintenance system, or
some combination?

■ Which possible causes are supported by evidence, and which remain hypotheses?
■ Who could experience harm even without directly using the product?
■ What pain or consequence makes reliable performance valuable?
■ When is a precise setting necessary, and when is adequate tightness sufficient?
■ How do safety, reputation, recall cost, and trust change the frame?
■ Can the product’s value be communicated to someone without technical background?

2.7 HowDoes theDouble-DiamondModel GuideDesignWithout Becoming aRigid Pro-
cess?

Location: 26:53–30:42
The double-diamond model represents four broad movements:

1. Diverge in the problem space: gather observations, ask questions, shift frames, and explore why
the problem matters.

2. Converge on a problem definition: synthesize repeated evidence and commit to a problem worth
addressing.

3. Diverge in the solution space: generate many concepts rather than attaching immediately to one
answer.

4. Converge on a solution: compare, eliminate, refine, and develop a response that addresses the
selected problem.

The model is valuable because it helps designers identify where they are and what kinds of questions
should be asked. It also makes a crucial sequencing claim: understanding the problem deserves explicit
attention before solution selection.
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“It is a way to think about the process that will help you to figure out where you are and what kinds
of questions you should be asking.”

The instructors explicitly rejected a rigid interpretation. Real design is iterative. A tentative solution may
expose missing information, support a conversation, reveal a hidden constraint, or demonstrate that the
problem has been framed poorly. The project may therefore move repeatedly between problem and
solution spaces.

“Your understanding of the problem is evolving at the same time that your understanding of the
solution is evolving.”

A low-fidelity concept is useful when it serves inquiry rather than silently becoming a commitment. The
double diamond is therefore best treated as an invitation to broaden and narrow deliberately, not as a
one-way map.

Questions to Consider

■ Am I currently expanding possibilities or selecting among them?
■ Have I diverged sufficiently in the problem space before choosing a definition?
■ What evidence supports convergence on this problem?
■ Could a sketch or prototype expose something missing from the frame?
■ Has a solution concept begun to dictate the problem without justification?
■ When should the process loop back from solution learning to problem exploration?

2.8 What Does a Complex Tool Ask of Users and Designers, and How Can Critical Mod-
ules and Interfaces Be Identified?

Location: 30:56–51:29
Returning to the torque-wrench case, the lecture asked two related questions: who is affected, and what
is each person being asked to do? The second question exposes demands that are easy to hide inside a
technical specification.
The product asks the user to set the intended torque correctly, align the socket, place the hand in the
proper location, apply force in the proper direction, recognize a deflection or click, stop immediatelywhen
the signal occurs, store the wrench with the spring unloaded, protect it from damage, and maintain its
calibration. The user is also asked to trust that the mechanism and signal correspond to the actual load.
The product asks designers to create a system that performs despite variation in user strength, hand
placement, environment, interpretation, maintenance, and prior experience. It also asks manufacturers
and organizations to control quality, communicate instructions, and respond when the product becomes
unreliable.
The operating video used during the activity was an outside instructional source, so its language is not
treated here as an instructor quotation. Its content nevertheless showed howmany separate actions and
conditions must be correct for apparently simple use.

Critical Modules and Interfaces Depend on the Frame

The internal torque-setting and release mechanism is an obvious critical module because it governs
whether the tool responds at the intended load. Yet the activity also identified the interface between
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the user’s hand and the handle as potentially critical. Because the tool is length-dependent, hand posi-
tion and off-axis loading can alter the result.
Participants used two-dimensional engineering sketches to communicate either a critical module or a
critical interface. One illustrative redesign placed a pull handle on a pivot so that force would be applied
from a consistent point. The idea was presented as an exploratory response, not as a validated final
design; it reduced one kind of leverage variation while potentially introducing off-axis forces or other
trade-offs.
The sketching activity demonstrates that criticality is frame-dependent. If the frame emphasizes calibra-
tion drift, the internal spring and adjustment mechanism may dominate. If it emphasizes user variation,
the hand–handle interfacemay dominate. If it emphasizesmaintenance, storage and calibration systems
may become critical.

Questions to Consider

■ What knowledge, memory, judgment, and physical precision does the product require from the user?
■ Which user actions are safety-critical?
■ What happens when the feedback is subtle, ambiguous, or false?
■ Which variations in hand position, angle, strength, or environment affect performance?
■ Which module is most critical under the selected frame?
■ Which interface transfers the most consequential information, force, or error?
■ Does a proposed redesign remove variation or merely relocate it?
■ What should an engineering sketch communicate to the rest of the team?

2.9 How Do the Five Framing Questions Generate and Compare Alternative Frames?

Location: 51:35–64:40
The five framing questions begin with an existing problem frame and vary its essential elements:

Who? Who experiences the problem, performs the work, pays for the response, or experiences a conse-
quence?

What? What need, difficulty, harm, or desired outcome actually defines the problem?

Where? In what physical, social, or organizational setting does it occur?

When? Under what conditions, moments, lifecycle stages, or patterns does it arise?

Why? Why is the problem worth solving, and what value or harm makes it consequential?

The activity considered writing in a weightless and equipment-sensitive environment. One frame em-
phasized enabling writing where ordinary ink delivery may fail. A second emphasized preventing loose
conductive debris frommoving through sensitive equipment. Both frames concern the same setting, but
they prioritize different functions and hazards.
Other stakeholder considerations broadened the case further. The person paying for the system may
define value differently from the person writing. Someone who needs to sketch may require different
behavior from someone recording text. The exercise therefore showed that changing the “who” can
change the “what” and “why.”
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The transcript does not fully capture several participant suggestions offered during this segment. Those
missing contributions are not reconstructed here. The source-grounded lesson is that the five questions
should be used to generatemultiple defensible frames, then compared through further engagement and
evidence.

Questions to Consider

■ Who experiences the need, pays for the response, performs the task, or bears the risk?
■ What outcome is actually needed: writing, recording information, sketching, preventing debris, or
something broader?

■ Where do environmental conditions change what counts as an acceptable solution?
■ When is the need most urgent or the failure most consequential?
■ Why does the problem matter to each stakeholder?
■ How does changing one of the five questions alter the remaining four?
■ Which proposed frames are supported by evidence rather than assumed from a familiar story?

2.10 Why Should Designers Generate Many Frames Before Selecting One?

Location: 65:03–66:30
The first half of the double diamond requiresmore than recognizing thatmultiple frames exist. Designers
should deliberately generate a broad set of frames before evaluating which one best fits the evidence
and stakeholders.
The lecture compared frame generation with concept generation. Designers often accept that early so-
lution ideas should be numerous and imperfect, yet they may expect the first problem statement to be
correct. The same divergent discipline applies in both spaces. A seemingly weak frame may expose an
assumption, suggest a new stakeholder, or create the next, stronger frame.

“We’re not even trying to get a good one. We’re just getting some stuff out. So we can get another
one, try to figure out what’s working.”

The suggested scale was intentionally generous: a serious effort might produce ten or twelve frames,
many of which would be discarded. The purpose is not to preserve every frame. It is to avoid mistaking
familiarity or speed for quality.
The five framing questions support this divergence. Changing the person, need, context, timing, or ratio-
nale provides a repeatable way to move beyond the first formulation.

Questions to Consider

■ How many genuinely distinct frames have been considered?
■ Which element of the current frame can be varied next?
■ What assumption does each frame make visible?
■ Is an apparently weak frame pointing toward a more useful one?
■ What evidence and stakeholder response should guide later convergence?
■ Am I evaluating too early and suppressing divergence?
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2.11 What Principles Improve Rapid Three-Dimensional Sketch Construction?

Location: 66:42–74:56
The timed sketching exercise askedparticipants to construct asmany acceptable three-dimensional boxes
as possible. Speed created an incentive to rely on a repeatable sequence, but the instructors emphasized
that rapid work still requires geometric discipline.
Two construction approaches were demonstrated. One began with several lines defining one side and
the top surface, then added verticals and closing edges. The other began with the back and front edges
of the top surface, established a frame of reference on the opposite side, and then completed the ver-
tical and lower edges. The approaches differed in order and control, but both depended on consistent
convergence.
The major technical principles were:

■ Receding edges should not accidentally remain parallel when the intended view requires convergence.
■ Corresponding edge families should converge consistently toward shared directions.
■ Vertical edges should remain coherent enough to define readable faces.
■ Closing lines should connect intended endpoints rather than being drawn approximately into space.
■ An incorrect light line can be replaced by a better line instead of forcing the rest of the sketch to follow
the error.

■ Repetition is necessary before speed and proportion become dependable.

“Make sure your lines are never parallel with each other. And then, if you canmake themnot parallel,
make sure they’re gonna converge on each other. And then learn how to draw a line from a point
to a point.”

The exercise was not only about drawing boxes. It trained the ability to construct and communicate
volume quickly, notice geometric errors, and choose a sequence that matches one’s own motor control
and visual reasoning.

Questions to Consider

■ Which families of edges should converge together?
■ Can I draw a deliberate line from one selected point to another?
■ Does my construction sequence give me enough control over proportion?
■ When should I redraw a guide rather than accommodate an early error?
■ Can a viewer immediately distinguish the visible faces?
■ Is increased speed preserving or degrading geometric clarity?

2.12 How Should Problem Framing and Prototyping Work Together?

Location: 74:56–76:04
The formal lecture closed by returning to its opening claim: the designer shapes the problem. Creating
and comparing frames was described as comparable in importance to creating and testing prototypes.

“As a designer, you shape the problem that you’re working on.”
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The relationship is reciprocal. Frames guide what prototypes are intended to test, while prototypes can
reveal that a frame is incomplete ormistaken. A designer should therefore treat problem representations
as designed objects that can be generated, compared, criticized, and revised.
The two tools added during the lecture serve different but related functions. The double-diamondmodel
shows when to broaden or narrow attention across problem and solution spaces. The five framing ques-
tions provide a practical means of generating variation within the problem space.

Questions to Consider

■ What frame is the current prototype implicitly testing?
■ What did the prototype reveal about the problem rather than only the solution?
■ Have problem frames received the same generative effort as solution concepts?
■ How should learning from the solution space revise the problem space?
■ Which framing tool would best support the next design decision?

2.13 What Final Clarifications Were Given About Sketching, Project Scope, and Re-
framing?

Location: 76:30–82:18
After the formal close, the instructors continued demonstrating alternative box-construction sequences.
One method could be faster but offered less control over proportion, sometimes producing elongated
forms. The other permittedmore intentional definition of the top surface and overall shape. The practical
conclusion was not that one method is universally superior, but that the designer should understand the
trade-off between speed and control and practice enough to recognize distortion.
A project-scope question clarified that a physical prototype is desirable when it is reasonable and in-
formative, but it is not an absolute requirement for every project. The appropriate level and form of
prototyping depend on the problem, scope, and kind of evidence needed. A digital model or another
representation may be appropriate in some cases, although projects should be framed narrowly enough
to permit meaningful development.
The final reframing discussion returned to the importance of identifying a specific “who.” A broad prob-
lem such as reducing disposable-container waste can change significantly depending on whether the
frame centers on a person purchasing food away from home, someone preparing meals at home, an or-
ganization managing waste, or another stakeholder. Each person occupies a different context and sees
different barriers, incentives, and consequences.
The recording ends during this informal consultation. The summary therefore preserves only the clar-
ification that is present: begin by identifying who is experiencing the problem, then examine how that
person’s perspective and setting reshape the frame.

Questions to Consider

■ Which sketching sequence gives the needed balance of speed and control?
■ What form of prototype would produce useful evidence for this project?
■ Is the project scoped narrowly enough to support meaningful prototyping?
■ Who specifically is experiencing the stated problem?
■ How does the situation change between settings or stakeholder groups?
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2.14 Central Synthesis

The lecture’s overall argument is that framing is not a preliminary wording exercise. It is one of the
designer’s most consequential creative and analytical responsibilities.
A frame organizes a situation by selecting a stakeholder, need, context, timing, rationale, boundary, and
account of value. Because different frames produce different design directions, designers must generate
alternatives before committing. The five framing questions make those alternatives easier to construct.
The first diamond broadens and narrows problem understanding, while the second broadens and nar-
rows possible responses.
The process remains iterative. Product cases reveal that a visible failure may arise through mechanisms,
interfaces, instructions, maintenance, manufacturing, context, or trust. Stakeholder analysis shows that
consequences extend beyond the immediate user. Sketches and low-fidelity prototypes make assump-
tions tangible and can return new knowledge to the problem space. Commitment becomes reasonable
when the frame can be articulated, relevant perspectives have been engaged, recurring evidence sug-
gests sufficient coverage, and the problem’s value can be explained.
The deepest capability being developed is disciplined flexibility: the willingness to explore broadly, the
judgment to converge, and the humility to reframe when reality contradicts the current understanding.
The most important continuing questions are:

■ What frame am I currently using, and what alternatives have I generated?
■ Who is affected, and how does each stakeholder understand the situation?
■ What pain, need, or value makes this problem worth solving?
■ What evidence supports the current frame?
■ What evidence would force a reframe?
■ Have I reached meaningful saturation, or have I simply stopped looking?
■ What does the product ask people to know, trust, remember, and do?
■ Which module or interface becomes critical under this frame?
■ How are problem understanding and solution understanding changing together?
■ Am I treating framing with the same seriousness as prototyping?
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