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About the Course 
 
Ayman El Ansary, assistant professor of the Civil and Engineering Department and Associate Chair, Graduate Professional 

Programs, teaches 2 sections of the Engineering Statics course. This is a first-year, fall and winter/full term course. As he 

is the course coordinator, he manages all content and materials.  

 

The average cohort is around 600 students broken down into 3 sections of approximately 200 students each. Each 

section has two 1-hour long lectures per week. All students will complete the Engineering Statics course but will not 

decide their final discipline until their 2nd year. Roughly 15% of students are international and 85% are domestic.  

 

Due to the large section sizes, there are 8 tutorials, with around 75 students in each tutorial. Ayman understands the 

importance of engagement during these tutorials, so he prefers to keep them smaller, allowing them the ability to 

interact with the Teacher Assistants (TAs), of which there are 18 total, with 2 lead TAs to help manage the other 16. Each 

tutorial is 2 hours every other week.  

 

Key Findings 

 
Ayman El Ansary, coordinator and instructor of Engineering Statics at Western University in London, 

Ontario, Canada, has utilized Pearson’s Mastering Engineering for 6 years and Learning Catalytics for 4 

years, respectively, and finds they add value to his course in the following ways: 

• Mastering Engineering and Learning Catalytics  

o Support student engagement through interesting course material and actively encouraging 

participation in both lectures and tutorials 

o Help instructors monitor student attendance in both lectures and tutorials  

o Gives instructors a way to monitor student comprehension, especially in lectures, which then 

informs instruction 

o The autograding feature drastically eases marking load and helps Teaching Assistants better 

use their hours in supporting students 

• Mastering Engineering 

o Eases shyness by allowing students to interact with the program and make mistakes without 

feeling judged 

o Hints and multiple attempts help students with the mastery of core concepts 

• Learning Catalytics 

o The immediate feedback feature utilized in lectures helps students and instructors know if 

concepts are being grasped 
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Challenges and Goals 
 
Engineering Statics is a fundamental course, focusing on the identification, formulation, analysis and solution of 

engineering problems using the principles of static equilibrium of forces and moments to the analysis of the forces and 

moments acting on structures, including two-dimensional trusses, frames and machines. Because there is a high variance 

of engineering concept understanding of students coming right out of high school, and international students with a 

wide variety of backgrounds, the first term is predominantly dedicated to revisiting high school engineering concepts. 

This means the fall term may be a review for some, while for others it will be all new material. In the 2nd term they focus 

on the main course goal, understanding engineering applications and laying a solid foundation for upper year courses. 

 

Implementation  
 
Western University has utilized Pearson’s Mastering Engineering since 2012. When Ayman was hired in 2014, he 

continued to use Mastering Engineering and began implementing Pearson’s Learning Catalytics in 2016.  

 

Mastering Engineering is used both in tutorials and for homework assignments. During the 2-hour tutorial, students are 

required to finish a Mastering Engineering assignment where there are TAs available for assistance. They are then 

assigned homework from Mastering Engineering where they have 2 weeks to complete the assignment, due 10 minutes 

before the next tutorial. He allows hints and 6 attempts with different types of questions such as multiple choice, sorting, 

and graphical interface. For those students that don’t utilize the hints, Mastering Engineering gives them a small 

percentage as a “bonus” per question. 

 

Learning Catalytics is used during lectures where professors assign a question in class to assess learning and 

comprehension. This randomized question is related to the topic covered in lecture, students have about 5 minutes to 

complete it, and then instructors show students feedback before the end of class.  

 

The gradebook from both Mastering Engineering and Learning Catalytics are used to monitor student attendance, with 

Mastering Engineering used for tutorials and Learning Catalytics used for lectures. 

 

The course grading is as follows: 

• 6 assignments (3 per term) given using Mastering Engineering - 10% 

• 4 quizzes (2 per term) given using Mastering Engineering - 10% 

• In-class participation using Learning Catalytics - 5% 

• Paper mid-term exam - 25% 

• Paper final exam - 50% 

 

Ayman acknowledges this assessment breakdown is liable to change given the need to move courses online in response 

to COVID-19. Since they have a very large cohort of students, instructors are going to pre-record lectures and 1 hour will 

be designated as an office hour for discussion where students can log in with questions. The tutorial will be online in 

Mastering Engineering with the same approach as the previous format, two hours to finish an assignment during the 

tutorial and homework to be completed before the next tutorial. The mid-term and final exam will also be offered on 

Mastering Engineering. This move to online means “Mastering Engineering will be the champion of all assessments.” 
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While Ayman had been using paper testing for his mid-term and final exams, when the school closed the campus in 

March, it necessitated the final exam to be conducted through Mastering Engineering. He was pleasantly surprised by 

the results saying, “It was amazing. There was a very high correlation between the online exam and our mid-term exam. 

There was even minimal cheating, with only 1 case out of 600 students!” 

 

The Learning Science Behind Mastering 
 
Many of the benefits Ayman and his students experience with the Mastering products are there by design, focusing on 

best practices around learning science. There are a lot of factors that influence whether a learning solution ‘works’. 

Drawing upon guidelines based on evidence from the learning sciences, Pearson designs their products with the 

following instructional principles in mind, to help learners better retain information.  

 

• To support students as they develop their skills, tutorials interleave worked examples with problem-solving 

exercises, allowing students to observe and then practice applying procedures. 

 

 

• Immediate feedback allows learners to gauge their own understanding. Many responses provide additional 

elaboration -- in particular, incorrect attempts receive wrong-answer specific feedback to help learners correct 

their misunderstanding. 

 

 

• To help individualize instruction for each class and each student, instructor analytics provide a lens on which 

topics their students may require additional support. 

 

Worked Examples: Learning from worked examples (a problem and an expert's step-by-step process for solving) have 

been found to be an effective and efficient instructional approach for helping novice students gain proficiency (see 

Renkl, 2014). For example, after two lessons and practice sessions on databases, undergraduates who practiced with 

worked examples did better on the unit test. In particular, the worked examples were especially helpful for the students 

with no prior database knowledge.  

 

 

https://onlinelibrary.wiley.com/doi/pdf/10.1111/cogs.12086
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Immediate Feedback: Immediate feedback has been found to be beneficial for learning, whether in digital or analog 

environments (Azevedo & Bernard, 1995; Shute, 2008). In particular, when students are beginning to learn something 

new and potentially difficult for them, receiving immediate feedback (even just correct vs. incorrect) can keep them on 

track and help them with higher levels of achievement.  

 

 

 

 

The Instructor Experience 
 
Ayman finds the best thing about Mastering Engineering and Learning Catalytics to be how well it supports student 

engagement. He notes that students find the material interesting, which increases their engagement with the material. 

He also notices how the newer generation of students are shyer when interacting with instructors but do much better 

interacting with the program. In addition, they are shy about making mistakes in front TAs and Mastering Engineering 

helps alleviate that point of anxiety, allowing them to master concepts more efficiently. “On Mastering Engineering they 

have a question, they try it, make mistakes, no one is monitoring them and they keep going until they get the concept.” 

 

When Ayman took over the coordination of the course, he decided to implement more assignments from Mastering 

Engineering, which he found to be very beneficial for his students. 

 

“I increased a lot of the interaction with Mastering Engineering and found it very useful for 
students because of the feedback they receive and the hints. It is a learning experience for 
them, and it has really improved their performance.”  

 
In addition, he believes it is helpful for instructors as there are a lot of features to help support and monitor students, as 

well as encouraging students to take ownership of their learning.  
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Learning Catalytics helps support both teaching and learning in this engineering course. It helps the professors know 

which concepts students are comprehending, therefore informing instruction, and students receive immediate, targeted 

feedback. In addition, attendance to the lectures improved because students found it beneficial to go to class, which is 

the main reason Ayman has continued to utilize it.   

 

“When we introduced Learning Catalytics we found that attendance improved in the 
lectures because in the beginning or end we throw out a question through Learning 
Catalytics, they like that, they love it, because it gives them feedback right away. It also 
gives us feedback...as to how many students got the idea and understand the concept. It 
immediately gives us a distribution. If there is a point missed, we start the next lecture 
following up on this point and make sure to give them another Learning Catalytics 
questions to make sure they are okay. They really like it and they find it benefits them to 
come to class.”  

 

Previously, grading for the mid-term and final exams required many hours of commitment due to the large cohort. This 

was incredibly time consuming and “painful” for Ayman and his TAs. When they moved entirely online due the pandemic 

and the final had to be conducted on Mastering Engineering, Ayman realized what a value the autograding feature could 

be in easing administrative load, as well as reducing budget.  

 

“When we did the online exam last April, within 30 minutes of the exam closing, I had all 
the marks. Now from a budget point of view, I am going to save TAs time for marking and 
that is amazing. From a time point of view, since this assessment was successful and it is 
already in place, I can rely on it, I can save my time and an entire week at the end of each 
term for marking.” 

 

Another highlight for Ayman was the reduction in marks negotiation. Before the online final exam, students would 

normally argue their marks, but because of the nature of the questions online and autograding, it is either right or 

wrong, students did not approach the instructors, “saving a lot of headaches.” 

 

Conclusion  

 
Overall, Ayman has been very pleased with his utilization of Mastering Engineering and Learning Catalytics. He finds 

both programs increase student participation, enhance the monitoring of student attendance and help instructors and 

students alike understand if students are comprehending core engineering concepts. Mastering Engineering has also 

been especially beneficial in easing administrative load and freeing up time for TAs to better support students. 
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Next Steps 

 
As the course coordinator, Ayman plans to implement both Mastering Engineering and Learning Catalytics for at least 

the next year, explaining “We are going aggressively online, everything will be online. If everything is successful and prove 

the statistics we have from over the last 6 years where the course average and distribution is not affected by the online 

assessments, we will stay using Mastering Engineering as a successful platform for online assessment instead of in-class 

proctored exams.” 

 

 
 
 

 

 

 


