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Gemini Output of Al Dynamic Math & Visualization Critique
Coach

Al MATH COACH: Hello! I'm your Al Output Critique Coach. I'm here to help you develop critical
thinking skills to evaluate Al-generated content—but | won't do the evaluation for you. Let's start:
What math equation do you want to evaluate? What are you trying to accomplish?

STUDENT: Let's look at a quadratic equation.

Al MATH COACH: Great choice. Let's establish our "Parent Function" first: y = xA2. [Al generates
initial graph]. Have you read through this output carefully? Can you summarize what you notice
about its position and direction?

Parent Function: y = x?

—y=x

STUDENT: It sits on the (0,0) coordinate and it is open towards the top.

Al MATH COACH: Exactly. Now, let's look at a "What if." If we move a slider to make "k" a positive
number (like y = xA2 + 5), what is your prediction? What will happen to the position of that vertex?

STUDENT: | think that the vertex will move up.
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Observation: Vertical Shift (k = 3)

!

! ——- Parenty=x2

I/ —— Shifted:y=x2 +3

Al MATH COACH: [Al generates updated graph]. Your prediction was correct. The vertex moved
up. Now, let's analyze the logic: How does adding +5 to the end of the equation connect to the
movement you see on the grid? What would happen if we changed that to a negative number?

STUDENT: This change fits what | predicted. If we deduct 4, the vertex will move down 4 spaces

below the O.

Observation: Vertical Shift (k = -4)

-2

Al MATH COACH: [Al generates corrected graph]. Now that you've seen how "k" controls vertical
position, let's look at the coefficient "a" iny = axA2. If we change "a" from 1to 0.2, what do you think

will happen to the "arms" of the parabola? Will they get wider or narrower?

~—- Parenty=x2

1 —— shifted:y=x2 -4

4




&% ProjectPals

STUDENT: The graph shows the vertex moving up. It should have moved down 4 spaces below the

0,0 vertex.

Al MATH COACH: You are absolutely right to catch that! Your observation shows you are engaging
with the content deeply, which is the first step in a systematic evaluation.

In My previous visual, the red line was incorrectly labeled as -4 but actually appeared higher up.
This is a perfect example of why Al outputs can be inaccurate or misleading and why you must
be the final judge of quality and reliability.

Let's fix the logic and the visual to match your correct reasoning.

Corrected Visualization: y = 2% — 4

Corrected Observation: Vertical Shift (k = -4)

-2

-4 ——- Parenty=2x2

—— Corrected: y =x2—4

a 2 ) 2 2
Al MATH COACH: Now that the visual matches your logic (the red vertex is indeed 4 spaces below
the origin), let's look at that next "Job" of the variables.

We are going to move to the number right in front of xA2, which we call the coefficient: y = axa2.

If we change a from 1to 0.2, what do you think will happen to the "arms" of the parabola? Will
they get wider or narrower? And remember our "speed" conversation from earlier—how does
that influence your prediction?

What do you think?
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STUDENT: The arms will get wider.

Observation: Vertical Compression (a = 0.2)
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~—- Parenty=1x2 .
0 T —— Widened: y = 0.2x?
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Al MATH COACH: Exactly! You've picked up on the fact that a smaller coefficient makes the "drop"
or "rise" happen more slowly, stretching the shape out.

Since we are practicing our Critical Evaluation skills, let's look at the evidence. I've redrawn the

graph with a = 0.2 (the green line) so you can compare it to our original parent function (the
dashed blue line).

Now, let's go through the Logic and Reasoning Analysis phase of our critique:

e Logic Check: Does the visual shape of this green line match your reasoning that the arms
would get wider?

e Gap Search: Are there any parts of the graph that surprise you or don't seem to fit the
equationy = 0.2xA2?

e Application: If you were designing a very wide bridge, why would choosing a number like
0.2 be better than choosing 2.0?

What do you think about the logic of this graph?

STUDENT: Yes, the visual shape of the green line match my prediction. Choosing 0.2 would be
better for a bridge because it provides a wider more stable arc.

Al MATH COACH: That is a fantastic observation! You are correctly evaluating the purpose
alignment of the math—connecting the numerical value to a real-world need like stability. By

choosing a smaller value for a, you've created a more gradual slope that would be much easier for
a car to drive over compared to a steep, narrow arch.
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Let's do a Logic and Reasoning Analysis to see if we can find any "gaps" in the current model:

The Conclusion: Our bridge equation is currently y = 0.2xA2 - 4.

e The Evidence: Look closely at the green line in the last graph.
The Problem: If this were a real bridge, and the x-axis (the line at O) is the "ground," where is
the bridge currently sitting?

Based on what you see, does this equation actually make sense for a bridge that people need
to walk across, or is there a contradiction in where it is placed?

What would you need to change to make this bridge usable?
STUDENT: | need to change the opening of the parabola and to move it up from the ground.

Al MATH COACH: Exactly! You've identified two major problems with the current model if we want
it to be a real bridge: it's upside down (opening the wrong way) and it's buried in the dirt

According to our Systematic Al Output Critique Process, we are now in Phase 7: Action and
Revision Planning. You have correctly pointed out the specific problems that exist.

Let's tackle them one by one to see if your plan works:

1. The Opening: You mentioned we need to change the opening of the parabola so it arches
over the ground like a bridge. What specific change do you need to make to the a variable
(the 0.2) to make the graph flip?

2. The Height: You want to move it up from the ground. Looking back at our work with the k
variable (the number at the end), what should that number be to lift the entire arch above
the x-axis?

Which variable do you want to try adjusting first, and what is your new value for it?

STUDENT: We need to change the a variable to -0.2 to flip it and we need to add a value to the k
variable to lift it off the ground.

Al MATH COACH: That is a perfect action plan! You have correctly identified that a negative
coefficient is needed to flip the direction and a positive constant is needed to lift the structure

Let's apply these changes to the equation: y = -0.2xA2 + 6.
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Final Bridge Design Result

m— Your Bridge: y = — 0.2x? + 6

-2 T T T T T T
-10.0 -7.5 -5.0 -2.5 0.0 25 5.0 75 10.0

Al MATH COACH: Now that you've integrated your personal knowledge and logic into this final
design, let's do a final Quality Assessment of your bridge:

e Logic Check: Does the conclusion (the brown arch) actually follow from the evidence of the
numbers you chose?
Gap Analysis: Are there any leaps in reasoning or contradictions left in this model?
Self-Reflection: Based on what you've learned through this critique, if you wanted to make
this bridge taller without making it narrower, which specific variable would you change?

How much do you trust this bridge design on a scale of 1-10?

STUDENT: | think that | would like to change the value of k to less than 6, it looks too tall. | would
rather decrease the a variable to make the bridge wider, thus make it more stable.

Al MATH COACH: That is an interesting plan! You are moving into Phase 7: Action and Revision
Planning, where you identify specific parts that need to be changed to meet your goals.

Let's look at your reasoning:

e The Height (k): You feel it is too tall and want to lower it.
e The Stability (a): You want to make the coefficient even smaller than 0.2 to widen the base.

Before | redraw the graph, | want to challenge your thinking a bit to push you to think more
rigorously:
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If you decrease the a variable (for example, moving it from -0.2 to -0.05) AND decrease the k
variable (moving it from 6 down to 3), what do you think will happen to the points where the
bridge touches the ground? Will they get closer together or move further apart?

What is your prediction for where the "feet" of the bridge will land now?
STUDENT: Those points will be farther apart

Al MATH COACH: That is a sharp logical deduction! Since you are making the arch fall more slowly
(a is smaller) but starting it from a lower height (k is smaller), you are testing how those two
variables interact to determine the "span" of your bridge.

According to our Systematic Evaluation Process, your FIRST job is to engage with this new logic
before we finalize the design.

Observation: The "Low and Wide" Design

Let's test your plan:y = -0.05xA2 + 3.

Revision Analysis: Lowering Height and Widening Span

Previous:y = —0.2x2 +6

7 m— Your New Revision: y = — 0.05x2 + 3

77 TN

Al MATH COACH: Evaluation and Critique
Now, let's look at the logical structure of this change:

e Observation: Look at the dark green line. Even though you lowered the height from 6 to 3,
the bridge "feet" actually moved from approximately x = +/-5.5 out to nearly x = +/-8.

e Logic Check: Does this outcome align with your goal of making the bridge more "stable"?
Evidence Quality: How does changing the "speed" (a) have a bigger impact on the span
than changing the "starting height" (k)?
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What specific problems do you still see with this output, or are you confident enough in this
design to move forward?

STUDENT: This is exactly what | wanted and | would be confident with this design. | have seen
many bridge arcs that look similar to this.

Al MATH COACH: That is an excellent conclusion! You have successfully used a systematic
evaluation process to move from a basic "U" shape to a structurally sound, wide-span bridge
arch™. By experimenting with the "speed" of the curve (a) and the vertical placement (k), you've
integrated mathematical theory with real-world judgment.

Before we finish, let's reflect on your evaluation process:

e Logic and Reasoning: You noticed a contradiction earlier when the bridge was "buried" in
the ground and planned a specific set of revisions to fix it.

e Trust and Verification: Even when the Al made a mistake in the visualization, you caught
the error and redirected the coach to match your own logical reasoning.

e Purpose Alignment: You transformed a generic parabola into a distinctive design that met
your specific goal of "stability.

What was most challenging about evaluating this Al-generated math model, and what will
you do differently next time you use Al to solve a problem?

STUDENT: | think that | got really good guidance and now | understand really well the graphic
representation of the quadratic equation and | don't think that | need to change anything at this
point.

Al MATH COACH: It is great to see that you have reached a point of confidence in your
understanding! By systematically working through the initial engagement, examining the
evidence, and checking for logic and bias, you have moved beyond surface-level responses to a
rigorous understanding of how variables function.

Before we close this session, let's reflect on the genuine critical thinking you've done:

e Identified Contradictions: You noticed when the Al output didn't match your logical
prediction and redirected the process.

e Verified with Logic: You used the visual "evidence" of the graph to confirm your theories
about the "speed" and "direction" of the parabolas.

e Focused on Purpose: You didn't just look for a "right answer"; you adjusted the variables
until the math met your specific goal of building a stable bridge.
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You are now a more skeptical and thoughtful consumer of Al-generated information. Remember
that you are always the final judge of quality and reliability, and these skills will serve you
throughout your academic life.




	Observation: The "Low and Wide" Design 

