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INTRODUCTION

A geometry undergraduate course, offered online;

Online Assessment: Blackboard;

 Respondus-Lock-down browser with monitor;

Outcomes Based Education,  Assessing CLOs;



CHALLENGES: NOT COMPUTER-FRIENDLY 

Unlike other branches of mathematics such as calculus and linear algebra, geometry is not computational
(algorithmic).

𝐀𝐥𝐠𝐞𝐛𝐫𝐚: Solve 3𝑥 + 9 = 10.

Solution: 3𝑥 + 9 = 10 → 3𝑥 + 9 − 9 = 10 − 9 → 3𝑥 = 1 → 𝑥 =
1

3
.

Geometry: Show that CD=BE.

How?

“Rather than the memorization of simple algorithms to solve

equations by rote, it demands true insight into the subject,

clever ideas for applying theorems in special situations,

an ability to generalize from known facts …” B. Artmann 2020.



CHALLENGES:   VAN HIELE MODEL 4 (RIGOR)

The VH  Model divides geometry thinking stages  attained by geometry learners 
into five  different levels and decribes how students progress from one level to 
the other.

 Level 0 (Basic Level): Visualization

 Level 1: Analysis

 Level 2: Informal Deduction

 Level 3: Deduction

 Level 4: Rigor (Synthesis, critical thinking, writing complete proofs, ....)



CHALLENGE: SUCH AN  OUTCOME

How can we E-assess such an outcome?

CLO 3:  Construct scientifically geometric figures with a ruler and a 

compass.

A multi-step task which require listing the construction  steps, execute 

them properly and writings proofs.



2. THE CONTEXT

 Foundation of Geometry Course  [3CH]; 

 Topics. Euclidean and  non-Euclidean geometries, spherical geometry,

hyperbolic geometry; Poincare model, Klein-Beltrami model, hyperbolic 

triangle,  hyperbolic area, and Gauss-Bonnet theorem; transformations, 

symmetry, Euclidean rigid motions,  inversions, and hyperbolic rigid motions.

 It is offered  for students in Science, Engineering  and Education (pre-service 
teachers);



BLACK BOARD



THE EDITOR (LATEX COMPATIBLE)



CLOS ASSESSMENT



EXAMPLES



ON PAPER EXAM





SUGGESTIONS

 Blended assessment using both on-paper and online (computer based)

questions;

The implementation of these blended assessment is not practical for

large sections;

For such CLO. Construct scientifically geometric figures with a ruler

and a compass;

We suggest to use Project-based learning and assess students’ reports

and oral presentations;



THE PROJECTS

 Material related to outcome 3 will be self-learned by students while working on a project.

 The Instructor gives an introduction to the subject in class, then explains what is required from students.

 Sample of Project: construction using straight-edge  and compass

1. Construct  basic geometric  figures; [Knowledge]

2. A more challenging construction; [Solving]

3. A creative design suggested by students; [Innovation]

4. Explain  all steps and justify all  claims; [Logic; critical thinking]   

 Instructions and grading rubrics are  distributed to students;


