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Welcome_



• Problem domain: Teachers in academic education with students aged 12 and up:


• Teachers possess the expertise, but face obstacles and stress, we hope to 
hear more and potentially enhance their work life through technology


• Empowering teachers benefits students because students thrive when 
teachers are supported

Our Team_

Ashton | CS
 Frédéric | Econ
 Jailia | CS
 Seamus | PubPol



Our 4 Interviewees:
Needfinding Methodology_

• Participants: Three current teachers, one PhD student (expert) with deep prior TA experience


• Networks, cold-emailing


• Location: One Zoom interview, three in-person interviews


• Apparatus: Zoom recording, audio & video recoding


• Extreme user: Teacher who instructs in program with students from exceptionally diverse 
backgrounds


• Uncommon teaching scenario 


• Broader perspective and unique challenges


• Questions: General question bank


• Participant-specific questions based on background and experience


• Roles: Two team members present during interview — one interviewer, one note-taker



• T, a STEM teacher in her 50ies at Parade, a special program 
focused on teaching students in Oregon with just 1 day of face 
time a week (extreme user)


• J, a PhD researcher in education technology in her 20ies and 
former long-time CS TA at U.C. San Diego (expert)


• M, a recent Stanford graduate and teacher in her 20ies at Palo 
Alto High School who is the youngest on her team


• P, a STEM teacher in his 50ies at Harper School, a prestigious 
private school in the Bay Area

Our 4 Interviewees:
Needfinding Methodology_



Interview Results_

Interview Results_



Unit 3: Energy and the Cell
(Cellular Respiration and Photosynthesis)

Chapters6&7

H
Honors Biology

Enduring Understandings: (what you should still remember in 10 years)
• Living organisms must constantly expend energy to maintain internal order, respond to their

environment, and reproduce (always battling that darned 2ndLaw of Thermodynamics...).
Through photosynthesis, autotrophs capture light energy and store it in chemical form.
Cellular respiration converts the chemical energy in large energy-storage molecules into a more
versatile form (ATP) that is used by cells for a diverse array of reactions.

•
•

Nearly all life on earth depends on the interplay of the above processes - energy capture, transfer, and
release - to power necessary life functions.

Unit Outcomes: (What you should know or be able to do by the end of the unit/for the semester final)
Chapter 6
• Describe the first and second laws of thermodynamics and relate these laws to everything else that

goes on in this unit (e.g. why we need ATP, exergonic/endergonic reactions, etc.)
Define, and distinguish between, endergonic and exergonic reactions.
Describe the relationship between cellular respiration and photosynthesis in living organisms.

•

Explain what Calories (kcal) measure and list the types of molecules that "have calories" - in other
words that can be used to produce ATP.

•

Define redox reactions and describe what happens in/identify oxidation and reduction reactions.
Explain the role of NAD+ and FAD in electron/energy transfer.

•
•
• State the three stages of cellular respiration and explain (at the level of detail given in class) what

happens in each stage.
Describe the structure of the mitochondria and relate this structure to how it functions.
Explain oxidative phosphorylation in detail, especially its use of redox reactions, electron transport,•
and chemiosmosis to produce ATP molecules.
Explain the importance of oxygen in cellular respiration and compare and contrast aerobic and
anaerobic respiration. Explain why fermentation is necessary to the continuation of glycolysis in the
absence of oxygen. State the end products of fermentation for different types of cells.
Explain the effects of metabolic toxins as discussed in class i.e. how these toxins interfere with specific
pieces of cellular respiration. (Do not need to memorize the names, just be able to explain their effects
when presented with a description of their mechanism of action.)
Describe (briefly) how other food molecules (and which food molecules) can be used in the formation
of ATP.

•

Understand (in general) that the metabolic pathways described in this unit can also be used to
synthesize large molecules like fats and proteins (biosynthesis).
Describe, and list evidence for, the endosymbiont theory.

•

Chapter 7
• Define autotroph/heterotroph and describe the importance of producers to the biosphere.
• Describe the carbon cycle and relate it to biomass and climate change as shown in class.
• Explain what happens to the glucose produced in photosynthesis (what can plants and animals do with

it!)

Interview Results_
Interesting Quotes: 

• "I don’t like using others’ 
lecture materials, I like to 
make my own, and boil the 
material down to the 
essentials." – P


• "I don’t think GPT has 
changed anything about 
what it means to teach." – P



• "At UC San Diego, we had this 
tool called autograder. It’s all in 
one platform, really advanced, I 
loved that." – J


• "School’s provided technology 
can be really difficult." – M


• "Almost everything is done on 
(Microsoft) teams, but I find it 
much better to grade and 
provide feedback by hand. […] I 
also can’t get myself to grade 
things before grades are due."   
– T

Interview Results_
Interesting Quotes: 



Empathy Map for T_



Grading (and 
bureaucracy!) is time-

consuming and not 
what I should be 

spending my time on

– P, J, T

School-affiliated or 
provided technology 

platforms are not 
customer friendly and 
customizable enough


– M, J, T

Lesson Plans: some 
find it difficult to 

make their own and 
would like more 

sharing (there’s FB 
groups and more), 
some prefer DIY

Key Themes_

Teaching is difficult to 
balance with personal 

circumstances

– M, J, T

Technology is great 
for communication: 

with students that are 
out (e.g. sick, not in 
school), with parents


–  M, P, T

"Technology Not a  
Distraction" vs. 
"Technology a 

Distraction": screens 
(and esp. AI) lowering 

learning and risk to 
academic integrity  

Agreement Disagreement



• …have a more nuanced idea who we’re building for.


• …narrow down the scope of our questions.

It would be better to…
Summary_



• teachers find it tough to balance work and private life 


• teachers are ambivalent when it comes to tech in classroom


• teachers mostly don’t like the technology schools pick for them


• teachers don’t like spending a lot of their time grading

Still, we already learned that…
Summary_
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