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Analyzing Student Learning Level for the Authen�c 
Learning Assignment  ‘Design Your Own Problem’ 

Using Bloom’s Taxonomy
Presented by Elisa Koolman in Collabora�on with Boni Yraguen, 

Anna Lummus, Melvin T. Gao, Roxanne Moore, and Kate Fu
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Analyze

Mean= 6
Std. Dev.=9

Mean
Standard Devai�on

More Engagement on DYOP

Less Engagement on DYOP

Remember

Analyze

Apply

Understand

Create

Evaluate

“For FPZ, I remembered learning about how to use the weight
of the imagined �uid above the surface to �nd the force due
 to hydrostatic pressure in the Z direction”

“I assumed the gate was uniform and 
the weight acted at L/2.”

                “However, after coming to an 
           answer I knew was not correct, I 
       realized I had forgotten a few calculus
   rules that led to a bad assumption.”

              “the velocity pro�le is 
          unde�ned at the boundary 
        so the assumption that it is 
   an instantaneous transition is
 likely not a great one”

                              “After
                           some 
                       more 
                    brain-
                storming, I
             decided to start
          my problem from
      a di�erent angle 
   related to stagnation 

Data Collec�on and Alnalysis

Conclusion

Research Ques�on and Mo�va�on

Study depolyment environment

Design Your Own Problem Reflec�on
Prompt

Future Work

Student cites/states facts/de�nitions, memorized 
equations not in the context of the way they are 
solving the problem 

“Luckily we were given the center of pressure 
(x_c and z_c), so there was no need to derive 
those.”
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Student understands what certain equations 
mean and the context of the current problem 
they are solving. Student demonstrates ability to 
understand important characteristics of the problem. 

Student assumes from practice/applies
 the ability to make correct assumption 
but does not demonstrate reasoning 
behind it. 

When a student has a reason 
to go back and check their answer
or do the problem again another way

Student provides 
reasoning for certainty/
uncertainty of applicability 
or accuracy of their solution 
  

Student 
ideates or 
brainstorms. 

Submission Timeline

Topic-Quiz Reflec�on DYOP Reflec�on

VS.

All reflec�ons are coded for Bloom’s Taxonomy.
DYOP reflec�on is compared to the “topic-quiz” reflec�on

How can we elevate student 
levels of learning without disrup�ng 

the pace and value of a typical 
lecture-based course?

The authen�c learning assignment Design Your Own 
Problem (DYOP) increases the use of higher levels 

of learning as compared to tradi�onal forms 
of assessment such as quizzes. 

8 Reflec�ons
6 Quizzes
2 Projects

Fluid Mechanics

54 Students

Spring 2021
Virtual Classroom

Use coded reflec�ons to measure 
the level of student engagement 
  with subject ma�er material on 
     tradi�onal assessments (quizzes) 
        compared to an authen�c learning 
             assignment: Design Your Own 
                    Problem (DYOP)

Memoriza�on & “Plug and Chug”

Crea�ve and 
Complex 

Problem-solving

Students are tasked with designing their own 
problem, based on personal experience or interest, 
that leverages topics learned in the course.  

Re�ection

Quiz 1

Re�ection

Quiz 2

Re�ection

Quiz 3

Re�ection

Quiz 4

Re�ection

Quiz 5

Re�ection

Quiz 6

Re�ection

DYOP 1

Re�ection

DYOP 2

Lowest Quiz 
Grade = “Topic Quiz”

DYOP on Lowest 
Quiz Topic

Significant Differences between DYOP and Topic Quiz:

Remember

Understand

Apply

ABCDF

Reflec�on

What is the impact of reflce�ng on student 
levels of learning and engagement?

Are there any 
demographic diffreences?

Do student quiz grades impact 
the level of learning 

demonstrated on the quiz 
and/or DYOP reflec�ons? 

Is there a difference between 
levels of student learning 
demonstrated between 

remote and in-person classes?

Analyze

Evaluate

Create

Authen�c Learning Assignment (DYOP) Rubric

Please reflect on/describe your process for solving 
quiz problems .

You may use the following ques�ons as prompts 
for what type of informa�on to include in this 
reflec�on:
·       How did you decide on a solu�on strategy for 
        this problem?
·       What assump�ons did you make while solving 
        the problem? How? 
·       Were there any parts of the ques�on you found confusing?
·       Which parts, if any, of the problem did you get stuck on?
·       If you could approach the problem again, what 
        would you do differently to improve your 
        confidence in your answer or
        answer the ques�on more efficiently?

Reflec�on Prompt


