
Ellas Geometry Teacher Asked Each Student To Devise
A Problem And Write Out Its Solution. Here Is Ellas

Ellas Geometry Teacher Asked Each Student To Devise A Problem And Write Out Its Solution. Here Is Ellas is
an intriguing prompt that encourages students to engage deeply with geometric concepts by creating their own
problems. This exercise not only enhances understanding but also fosters creativity and critical thinking. When
students are asked to craft their own problems, they explore the subject matter more thoroughly, discovering
nuances and developing problem-solving skills that are vital in mathematics. In this article, we will explore the
importance of such exercises, provide guidance on devising effective geometry problems, analyze some sample
problems created by students, and discuss how teachers can facilitate this learning approach to maximize
educational benefits.

The Importance of Creating Geometry Problems

Creating original problems is a powerful pedagogical tool in mathematics education. It transforms passive
learning into an active process, enabling students to internalize concepts better. Here are some key reasons why
devising geometry problems is beneficial:

Deepens Conceptual Understanding
By designing a problem, students must clarify their understanding of geometric principles, properties, and
relationships. This process often reveals gaps in knowledge that need addressing.

Encourages Critical Thinking
Students analyze which geometric concepts are relevant, how to structure the problem, and what the
solution entails, fostering analytical skills.

Enhances Creativity
Crafting unique problems requires imaginative thinking—students think beyond standard textbook questions to
create novel scenarios.

Builds Problem-Solving Skills
Writing solutions to their own problems challenges students to think through logical steps, developing
strategic approaches to complex questions.

Prepares for Advanced Studies
This exercise simulates real-world mathematical research, where creating and solving problems are routine
tasks, building a strong foundation for higher education.

Guidelines for Devising Effective Geometry Problems

When students are tasked with creating their own geometry problems, certain guidelines can help ensure that



their problems are meaningful, appropriate, and educational.

Identify the Core Concept
Choose a fundamental topic such as triangles, circles, polygons, or coordinate geometry. The problem should
focus on applying specific properties or theorems related to that concept.

Set Clear Conditions
Design the problem with well-defined parameters. Clear, unambiguous conditions help students understand what
is being asked and prevent confusion.

Incorporate Real-World Contexts
Embedding problems in real-life scenarios makes them more engaging and relatable, for example, calculating the
shortest path between two points or designing a geometric structure.

Vary Difficulty Levels
Create a range of problems—from straightforward exercises to challenging puzzles—to cater to different
skill levels and promote progressive learning.

Encourage Multiple Solution Strategies
Design problems that can be approached in various ways, encouraging students to think flexibly and explore
different methods.

Include Diagrams
Visual representations are crucial in geometry. Encourage students to draw clear, accurate diagrams that
support their problem statement and solution.

Sample Problems Created by Students: Examples and Solutions

To illustrate how students might devise their own problems, let's examine some sample problems along with
detailed solutions.

Problem 1: The Isosceles Triangle Challenge
Problem:
In triangle ABC, AB = AC, and the length of AB is 8 cm. The base BC is 10 cm long. Find the area of triangle
ABC.

Solution:
- Since AB = AC = 8 cm, triangle ABC is isosceles with the vertex at A.
- Draw the height from A to BC, labeling the foot of the perpendicular as D.
- BD = DC = 5 cm (since BC is 10 cm).
- Triangle ABD is a right triangle with hypotenuse AB = 8 cm and base BD = 5 cm.
- Using the Pythagorean theorem:



AD = �(AB² - BD²) = �(8² - 5²) = �(64 - 25) = �39 ≈ 6.24 cm.
- The area of triangle ABC is:
(1/2) BC AD = (1/2) 10 6.24 ≈ 31.2 cm².

---

Problem 2: The Circle and Tangent
Problem:
A circle has a radius of 7 cm. A tangent from point P outside the circle touches it at point T. If the distance
from P to the center of the circle is 25 cm, find the length of PT.

Solution:
- The line segment PT is a tangent from P to the circle at T.
- In the right triangle formed by PO (center to P), PT (tangent), and OT (radius), the following applies:
PO = 25 cm, OT = 7 cm.
- Since PT is tangent, PO � T, so by the Pythagorean theorem:
PT = �(PO² - OT²) = �(25² - 7²) = �(625 - 49) = �576 = 24 cm.

---

How Teachers Can Incorporate Student-Generated Problems into
the Classroom

Implementing this approach effectively requires thoughtful planning. Here are some strategies teachers can
adopt:

Assign Regular Problem Creation Tasks
Encourage students to devise problems periodically, perhaps as homework or class activities, to reinforce
recent topics.

Facilitate Peer Review
Have students exchange problems and attempt to solve each other's creations. This promotes collaborative
learning and critical evaluation.

Organize Problem-Solving Workshops
Host sessions where students present their problems and solutions, fostering a community of inquiry.

Use Problems as Assessment Tools
Incorporate student-created problems into quizzes or tests to assess understanding and creativity.

Provide Feedback and Guidance
Offer constructive feedback on both the problem design and solutions, highlighting effective reasoning and areas
for improvement.



Conclusion: Fostering a Deeper Appreciation of Geometry

The exercise of devising and solving original geometry problems, as exemplified by Ellas, is a powerful
educational strategy. It encourages active engagement, deepens understanding, and nurtures essential skills
such as critical thinking, creativity, and problem-solving. When teachers integrate this approach into their
curriculum, they cultivate a classroom environment where students become confident, independent
mathematicians. Encouraging students to create their own problems transforms the learning process from
passive reception to active exploration, ultimately fostering a lasting appreciation for the beauty and
logical structure of geometry. As Ellas’s example shows, empowering students to become problem creators
not only enhances their grasp of geometric concepts but also prepares them for future challenges in
mathematics and beyond.

Frequently Asked Questions

What is the main activity Ella's geometry teacher assigned to the students?

Ella's geometry teacher asked each student to devise a problem and write out its solution.

How does this activity benefit students learning geometry?

It encourages creative thinking, deepens understanding of geometry concepts, and helps students practice
problem-solving skills.

What should students focus on when devising their geometry problems?

Students should focus on creating clear, solvable problems that demonstrate key geometric principles and
include detailed solutions.

How can students ensure their problems are appropriate and challenging?

They can review common geometry topics, seek feedback from peers or teachers, and aim for problems that
require multiple steps or reasoning.

What is an example of a geometry problem a student might create?

A student might devise a problem asking to find the area of a triangle given certain side lengths and angles, then
provide a step-by-step solution.

How does writing out solutions help students understand geometry better?

It forces students to articulate their reasoning, identify any gaps in their understanding, and reinforce their
learning through practice.

What can teachers do to facilitate this problem-creating activity
effectively?

Teachers can provide guidelines, encourage creativity, review student problems, and promote peer sharing to
enhance learning and engagement.



Additional Resources
Ellas' Geometry Classroom Challenge: Cultivating Creativity and Critical Thinking in Math Education

In an innovative pedagogical move, Ellas, a dedicated geometry teacher, recently challenged her students to
engage deeply with the subject by devising their own problems and meticulously working out solutions. This
approach not only aimed to enhance students' understanding of geometric principles but also to foster
creativity, critical thinking, and problem-solving skills—attributes vital for mathematical mastery and real-
world application. This article explores the multifaceted impact of this teaching method, sheds light on the
process students undertook, and analyzes the broader implications for math education.

---

The Rationale Behind the Exercise: Why Have Students Create Their
Own Problems?

Promoting Active Learning and Engagement

Traditional geometry instruction often involves passive reception of concepts through lectures and textbook
exercises. While effective to some extent, this method can lead to disengagement or superficial understanding. By
asking students to create their own problems, Ellas shifted the paradigm toward active learning. Students are
no longer mere consumers of knowledge; they become creators, which requires a deeper grasp of geometric
concepts.

Developing Critical Thinking and Creativity

Designing a problem necessitates comprehension of the underlying principles and the ability to apply them
innovatively. Students must identify what concepts to incorporate, formulate clear and solvable questions,
and consider potential pitfalls or misconceptions. This process enhances higher-order thinking skills, including
analysis, synthesis, and evaluation.

Encouraging Metacognition and Self-Assessment

When students write solutions for their problems, they reflect on their understanding and reasoning process.
This metacognitive practice helps identify gaps in knowledge and reinforces learning. Moreover, it fosters
confidence, as students see their own ability to craft meaningful problems and solve them.

Preparing for Real-World Mathematical Applications

In many professional contexts—engineering, architecture, computer science—problem formulation is as crucial
as problem-solving. By practicing this skill, students gain a taste of real-world mathematical thinking, where
defining the problem is often the first and most critical step.

---

The Process: From Concept to Creation

Step 1: Understanding the Requirements

Ellas outlined clear guidelines for her students:

- Devise a unique geometry problem that is challenging yet solvable.
- Clearly state the problem, including any diagrams or given data.
- Provide a detailed, step-by-step solution, explaining reasoning at each stage.



- Ensure the problem covers key concepts learned in class, such as angles, triangles, congruence, similarity,
circles, or coordinate geometry.

Step 2: Brainstorming and Concept Selection

Students began by reviewing recent lessons and identifying concepts they found intriguing or challenging. For
example, some chose to focus on properties of triangles, while others explored circle theorems or coordinate
plane calculations. The brainstorming phase involved:

- Sketching diagrams to visualize ideas.
- Considering real-world contexts or abstract scenarios.
- Ensuring the problem’s clarity and feasibility.

Step 3: Drafting the Problem

Students crafted their questions, paying attention to:

- Precise wording to avoid ambiguity.
- Inclusion of necessary diagrams or data.
- A clear question prompt that guides the solver.

Step 4: Solving and Refining

Once the problem was drafted, students attempted to solve it themselves. This iterative process involved:

- Verifying whether the problem was solvable with known methods.
- Refining wording or data to improve clarity.
- Annotating solutions with explanations for each step.

Step 5: Peer Review and Feedback

Ellas encouraged students to exchange problems with classmates, providing constructive feedback on clarity,
difficulty, and conceptual correctness. This peer review process fostered collaborative learning and critical
evaluation.

---

Examples of Student-Created Problems and Solutions

Example 1: Triangle and Angle Bisectors

Problem:
In triangle ABC, the angle bisector of angle A meets BC at point D. The length of AB is 8 cm, AC is 12 cm, and
BC is 10 cm. Find the length of segment AD.

Solution:
To solve this problem, students needed to apply the Angle Bisector Theorem and properties of triangles.

1. Apply the Angle Bisector Theorem:
The theorem states that the bisector divides the opposite side into segments proportional to the adjacent sides:
\[
\frac{BD}{DC} = \frac{AB}{AC} = \frac{8}{12} = \frac{2}{3}
\]

2. Find BD and DC:
Since BC = 10 cm, let BD = 2x and DC = 3x, then:
\[



2x + 3x = 10 \Rightarrow 5x = 10 \Rightarrow x=2
\]

So,
\[
BD = 2 \times 2 = 4\, \text{cm} \quad \text{and} \quad DC= 3 \times 2= 6\, \text{cm}
\]

3. Use Stewart's Theorem or coordinate geometry to find AD:
A straightforward approach is to place the triangle on a coordinate plane for simplicity:

- Place point A at (0,0).
- Place B at (8,0).
- Find coordinates of C using distances:
Since AC=12, and BC=10, with D dividing BC at (4,0), the coordinates of C satisfy:

\[
AC^2 = (x_C - 0)^2 + (y_C - 0)^2 = 144
\]
\[
BC^2 = (x_C - 8)^2 + y_C^2 = 100
\]

Subtracting the two equations:
\[
x_C^2 + y_C^2 - [(x_C - 8)^2 + y_C^2] = 144 - 100
\]
\[
x_C^2 - (x_C^2 - 16x_C + 64) = 44
\]
\[
x_C^2 - x_C^2 + 16x_C - 64 = 44
\]
\[
16x_C = 108 \Rightarrow x_C= 6.75
\]

Now,
\[
(6.75)^2 + y_C^2= 144 \Rightarrow 45.56 + y_C^2 = 144 \Rightarrow y_C^2= 98.44
\]
\[
y_C \approx \pm 9.92
\]

Choosing the positive value, \( y_C \approx 9.92 \).

4. Calculate point D:
D lies on BC between B(8,0) and C(6.75,9.92).
Since BD=4 cm, D divides BC at a ratio of 2:3 as established earlier. Using section formula:
\[
D_x= \frac{2 \times x_C + 3 \times 8}{2+3}=\frac{2 \times 6.75 + 3 \times 8}{5}=\frac{13.5 + 24}{5}=
\frac{37.5}{5}=7.5
\]
\[
D_y= \frac{2 \times 9.92 + 3 \times 0}{5}=\frac{19.84 + 0}{5}=3.968
\]

5. Calculate length AD:



Using distance formula:
\[
AD= \sqrt{(7.5 - 0)^2 + (3.968 - 0)^2} \approx \sqrt{56.25 + 15.75} \approx \sqrt{72} \approx 8.49\,
\text{cm}
\]

Answer: Approximately 8.49 cm.

---

Example 2: Circle and Tangent Problem

Problem:
A circle with radius 7 cm is centered at point O. Two points, P and Q, lie outside the circle such that the
tangents from P and Q touch the circle at points T and S respectively. If the distance between P and Q is 24
cm, and the distances from P and Q to the center O are equal, find the length of the common tangent segments
PT and QS.

Solution:

1. Identify knowns and what is asked:
- Radius \( r = 7\,cm \)
- \( PQ = 24\,cm \)
- \( OP = OQ \) (say \( d \))
- Find \( PT=QS \).

2. Set up the scenario:
Since the tangents from P and Q are equal in length (by the properties of tangents from a point to a circle),
and \( OP=OQ=d \), with P and Q outside the circle, the distances from P and Q to the center are equal, so P
and Q lie on a circle centered at O with radius \( d \).

3. Use the Power of a Point Theorem:
For point P, the power of P with respect to the circle:
\[
PT^2 = d^2 - r^2
\]

Similarly for Q, since \( P \) and \( Q \) are equidistant from O, and the distance \( PQ=24\,cm \), the points P
and Q lie on a circle of radius \( d \), separated by a chord of length 24.

4. Determine \( d \):
Using the distance between P and Q:
\[
PQ= \sqrt{(x_P - x_Q)^2 + (y_P - y_Q)^2
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