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I was graciously invited to share my perspective based 
on my presentation at the faculty conference. Before you 
proceed, you need to understand that though the writing is 
mine, Quinn Norris, a former visiting faculty did all the leg 
work and heavy lifting.

In the spirit of the faculty conference presentation, this 
article will also be a call to action. Specifically, I propose 
that as faculty we generate and adopt a campus-wide 
problem-solving / critical thinking sort of language. The 
purpose of this language would be to help students see the 
common purpose and methods being taught in many of 
their classes, and value it.

I recognize that we will see challenges as we seek to 
pursue this ambitious goal. I would like to model how 
you may choose to address these challenges by giving 
an example from the Physics Department. I believe it 
represents a microcosm of the difficulties that may arise 
campus wide, how we might address them, and a model 
of coherent, common language for communicating 
this to students. 
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Why is this a valuable skill? Todd Lines, who came to 
our department from the defense industry, identified three 
things which distinguished a component/standard engineer 
from a system engineer. A fourth distinguishing feature is 
income: a system engineer typically earns about $30,000 
more a year than standard engineers. The first three skills 
which distinguish them are:

1. Fermi, or order-of-magnitude estimation,
2. structured problem solving, and
3. error analysis.
I cannot help but believe that structured problem solving 

is widely valued in many other jobs.
Let me now present my department experience  

with the process as an example and identify my 
embarrassing mistake. 

I began requiring that my students flag specific steps 
which they followed in solving problems initially as a 
survival tool for me for grading exams or homework. 
However, I quickly found that this gave students huge 
benefits. This process typically helped students:

• Solve complex problems which they could not 

solve by inspection. 

• Identify where they are stuck, or having difficulties, 

and often resolve them.

• Communicate their work and collaborate effectively 

with others.

• Solve problems they have never seen before.

Elder Scott once taught the faculty that asking questions 
was an act of faith which enabled the spirit to help students 
in class. I have wondered if following such a process might 
constitute a similar act of faith, and thus be responsible for 
these benefits.

Several of us presented the idea in a department 
meeting that our major gave students an opportunity to 
develop problem-solving skills. We quickly agreed that one 
objective for our students was that they should leave with a 
skill in structured problem solving. Problem solving is an 
important characteristic of our graduates. Someone even 
noted that the process was so self-evident that it didn’t 
need to be overtly taught, but simply modeled consistently.

However, the discussion quickly got derailed by the 
fear that faculty’s individual methods of expressing the 
steps in such a process might not be the one adopted by 
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the students. We eventually saw the strength inherent in 
students being exposed to several different expressions of 
such a process.

If you were here for the roll-out of BYU-Idaho Learning 
Model, you may remember similar concerns.

More recently, Quinn Norris, a visiting faculty member, 
dropped by my office to ask for a second set of eyes to 
help refine the problem-solving process he taught. He got 
excited about the idea of sharing it with campus at-large 
and approached members of a variety of departments 
with the same question. Quinn very quickly discovered 
my error and arrogance: practically every department he 
approached had a structured process. The names for the 
steps varied as did the number of steps. The steps looked 
different, but contrary to my arrogance, they all had a 
substantive process. 

Quinn identified examples from FDMath 108, Physics, 
Nursing (Process), Marketing Research, Foundations 
Capstone, English, Mechanical Engineering, Chemistry, 
Social Science, Harvard Business School, Design Thinking, 
the OODA Loop, and “Crucial Conversations.”

Emboldened by this we now propose that campus use 
the process description developed by the Math 108 course. 
It is broad and general enough that all the other processes 
could fit under this umbrella.

Quinn Norris made an exploratory application of the 
Math 108 problem-solving model to a history example as 
modeled above:

This tentative application was written by a physicist,  
not a historian.

1. Understand the Question
Start by identifying the historical question being asked. 

(e.g. What contribution did Islamic scholars make to 
the rise of the Renaissance in Europe?) Make sure you 

understand the question and what kind of answer you 
can expect. Will this be something that can be absolutely 
identified via a previously unknown source or is it 
something that will rely on interpretation of available 
sources?

2. Identify Key Information and Assumptions
Identify all the key aspects of the question. Are there 

common assumptions you feel are inaccurate? How 
will you confine your question to keep the research at a 
manageable level? Is it too broad? Too narrow? 

[Be cautious about focusing on only one answer to your 
question. Perhaps what you think is in the sources will not 
be there. I am not sure if this would go in step 2 or step 3. 
There is some bleeding over between these two steps, I feel.]

3. Apply Appropriate Tools
Use historical sources, both primary and secondary 

(which may require the use of other languages), to find 
information. Be aware of the historical context of your 
sources and do not read an anachronistic interpretation 
into primary texts. For modern history, this may require 
interviews or various types of media in addition to  
written texts.

4. Make an Informed Decision
(Again, in history, it’s less about making a decision and 

more about coming to a particular conclusion)
Based on your research, what is the answer to your 

question? 

5.Evaluate Your Reasoning 
Review your research. Have you correctly interpreted the 

sources? Have you adequately shown why an assumption 
should be dismissed? Does your conclusion reflect the 



research you have done? Be prepared to go back and review 
source material if you feel that you may have been too 
focused on getting one particular answer.

Adapted from: http://www.byuimath.com/fdmat108/
Lesson1.html

I invite you to try out this model in the manner we 
have followed with the Learning Model. Consider first the 
following questions about the Learning Model:

• Do you express it the same in your classes as your 

neighbor does?

• Is there value in your neighbor doing it differently 

from you?

• Is there value for students identifying them both as 

following the Learning Model?

• Now consider the same questions for the 

structured-problem-solving/critical thinking 

process.

You can make a real contribution in this process if you 
will see what fits, and what doesn’t. See how the Math 
108 umbrella description fits for colleagues in your own 
and other departments and colleges. We are looking for a 
language which is general enough that everyone can live 
with and use. Your input can help.

After sharing this idea with several administrators and 
other staff, they all concluded that it sounded like a great 
idea. They expressed support, but also concern that if they 
got involved that it might die. Specifically, they worry that 
it will die if it is seen as a mandate from above, or that it 
might get lost in the other urgent projects they are working 
on. If we can hammer out something appropriate and 
agree to it, they will have reason to be confident that it will 
be valuable, and work.  It has been suggested that we use 
a Brown Bag Discussion to present this model in a wider 
forum to work out details.

In summary, I believe that we should be able to 
essentially agree on a very short outline, rather than a 
detailed prescriptive document. I believe that within the 
short Math 108 outline there is freedom for everyone’s 
version. I believe that indeed, there is value to students 
when they compare our versions. I invite you to help.  t

Structured problem  
solving is widely valued in 
many other jobs.


