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A Word From Maplesoft’s President

Welcome to the Maplesoft magazine, Bring Learning to Life, a collection of 
stories about the use of Maplesoft products in the classroom. 

Educators from around the world use Maplesoft technology for teaching, learning, and 
assessment. From teaching calculus to 11-year-olds to correctly placing thousands 
of students into courses best suited to their background and abilities, Maplesoft 
solutions apply to every aspect of academic life. For over 25 years, our technology 
has been helping teachers teach, students learn, and administrators provide cost-
effective strategies for student success. 

Used creatively, Maplesoft technology can help students learn better and faster. It 
can illuminate theory, clarify the abstract, and give form and substance to general 
principles. The stories in this collection illustrate just a few of the many ways MapleTM, 
Maple T.A.TM, and MapleSimTM have been used to enrich the classroom and deepen 
student understanding.

We are continually impressed by the many different uses customers make of our 
technology. With the launch of The Möbius ProjectTM, which provides new ways to 
create, share, and grade interactive math applications, we’re looking forward to 
hearing what else you can do!

Please enjoy this collection with our thanks for all the passion and support the 
Maplesoft community has shown to us over the years. 

To learn more, please visit www.maplesoft.com/learning.

Sincerely,

Jim Cooper
President and CEO
Maplesoft
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Rose-Hulman Institute of Technology

Dr. Joshua Holden, Mathematics Professor at the Rose-Hulman 
Institute of Technology is a proponent of what he calls the 
“rule of four” in teaching mathematics. He believes that math 
concepts should be expressed not only in formulas, but in 
words, pictures, and tables. He considers Maple, the technical 
computing software from Maplesoft, a powerful tool in his efforts 
to help students better visualize mathematics. 

“It is really easy and useful to visualize math concepts in Maple,” 
says Dr. Holden. “I can quickly draw 3-D images of complicated 
concepts that would not be possible without such a tool. Using 
Maple, I can make students work with large amounts of data in 
tables - data that is too large to compute by hand – letting them 
see different patterns and trends. Not only does this help them 

understand the math better, but it keeps them more engaged 
and eager to learn more.”

About 2000 students use Maple as part of their curriculum 
at Rose-Hulman. The institute’s laptop program ensures that 
each student has access to a laptop making it much easier 
for students to work with Maple whenever and wherever they 
happen to be. Dr. Holden especially appreciates that when he 
illustrates an example using Maple, students can create the 
same example and experiment with Maple on their laptops 
during his lectures. He says this saves time in the classroom, 
and also makes the students less dependent on the instructor. 

Dr. Holden particularly appreciates Maple’s Clickable Math™ 
tools. Maple’s palettes, interactive assistants, context-sensitive 
menus, and tutors, make it easy to learn, teach, and do 

Rose-Hulman Institute of Technology Uses Maple to 
Improve Learning for Two Thousand Students
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mathematics. “These tools in Maple help students explore 
the math on their own, and I save the time I would otherwise 
spend teaching them commands 
for these functions. It also avoids 
mistakes – even small ones – that 
can be time consuming to fix,” 
says Dr. Holden. “Students still 
have the option of using the 
command-driven interface in 
Maple, but that’s not how they 
interact with computers any more. 
They are used to commands that 
are just a click away.” 

In his calculus class, Dr. Holden 
gives students self-guided activities that they complete using 
Maple. These projects often involve Maple worksheets with large 
datasets that would be tedious to complete by hand. Using Maple 
and its clickable features, he says, students can get over the 
tedious part quickly and move on to the more interesting parts of the 
problem. In fact, it is Maple’s attractive, easy-to-use interface that  
Dr. Holden considers to be Maple’s biggest strength. “Maple 
goes out of the way to make the learning curve as short as 
possible. Compared to other tools, this is Maple’s biggest 
advantage. Another feature I like in Maple is its ability to combine 
good-looking mathematics with interactivity. With other tools, 
you get one or the other; to get them both in one is difficult. But 
with Maple, I can create sophisticated documents with attractive 
mathematical expressions that have interactive features. The 
mathematical expressions show up exactly like in textbooks, 
and that’s exactly how students should see it.”

Dr. Holden also uses Maple for illustrations in the area of math and 
art. “I write programs with sophisticated computations in Maple 

and convert them into graphical 
images which have some artistic 
value,” says Professor Holden. 
“Images are the best way to 
get the point across and Maple 
really lets me make the graphics 
quickly and easily.” 

Dr. Holden also appreciates 
the MapleCloud Document 
Exchange, which facilitates easy 
sharing of Maple documents. He 
believes it is the best means to 

share Maple documents with and between students, in an age 
where they are used to online networking and internet sharing. 

Apart from the benefits in teaching and learning, Dr. Holden 
says Maple helps prepare students for the real world. He says 
students come into the class with the notion of computers as 
toys, and their interaction with tools like Maple and the discovery 
of what they can and cannot do with such tools gives them a 
whole new perspective. They see the breadth and depth of the 
different resources that are available to them, and they start 
looking at sophisticated computer programs as tools that can 
empower them. “Technology is such an integral part of students 
and student life, and the use of tools like Maple is fundamental 
to a successful classroom experience,” concludes Dr. Holden. 

Maple goes out of the way 
to make the learning curve as 
short as possible.  
 - Dr. Joshua Holden,  
Rose-Hulman Institute of Technology
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McMaster University

The freshman design engineering course, or “cornerstone” 
course, is a critical component of the curriculum at most 
institutions. It introduces students to the fundamental 
techniques of design and the various tools of engineering. The 
modern incarnation of this course integrates general design 
and analysis concepts and the application of computing tools 
such as CAD. In a general sense, it is intended to answer the 
question “What do engineers actually do?” for a young student.

During a recent initiative to enrich its cornerstone course, 
McMaster University introduced MapleSim into their 
engineering course curriculum. MapleSim is physical modeling 
and simulation software that allows students to analyze and 
explore the system dynamics, and ultimately the design 
options, for a real system. Prior to the introduction of MapleSim, 
McMaster’s cornerstone course focused on development 
of the CAD solid model based upon the dissection of an 
existing product. Students were exposed to existing designs, 
but possible design modifications were not considered. This 
is typical of most traditional freshmen design and graphics 
courses where often CAD models alone form the core of a 
design project. 

The problem is that when 
using only CAD tools there 
is no real opportunity to 
apply good engineering 
analysis, which is fundamental 
to understanding and retention. At the freshman level the 
engineering information that the students are learning is too 
detailed and complex for them to do much more than create 
the CAD drawing.

There are approximately 1000 first year students entering 
engineering studies at McMaster University each year, and 

all of them take the same first year courses, specializing later 
in their second year. Dr. Thomas Doyle, Assistant Professor of 
Electrical and Computer Engineering at McMaster University, 
wanted to find a way to increase the engagement of these first 
year students by providing them with both practical knowledge 
and an understanding of the theory behind engineering design.

Working together with Dr. Doyle, Maplesoft engineers built 
polished MapleSim models that adapted information from the 
CAD designs created by the students in Autodesk® Inventor®. 
As a result, from the CAD model the students were able 
to quickly develop a corresponding dynamic model using 
MapleSim and systematically assess hand calculations and 
system performance. Students were then able to manipulate 

the model configurations and explore the 
design parameters. Pedagogically this 
meant that the students’ projects now 
had a complete engineering design 
iteration process – i.e. they can analyze 

possible designs, run simulations, do 
engineering “what if’s,” and gain design experience 

that is not typical of most freshmen design courses. As 
a result, the students had a deeper understanding of 
fundamental engineering concepts. 

“Using MapleSim, students can visualize primary movements 
of an engineering system and identify design defects readily,” 
says Dr. Doyle. “The MapleSim software, although extremely 
powerful, has been presented in a way that is very easy to use, 
such that freshmen can design, operate, and build complex 
models. In my first year teaching the cornerstone course using 
MapleSim, I witnessed better designs and true engineering 
insights in the final results of the students’ projects. As a 
result, MapleSim is now a mandatory component for every 
engineering freshman at McMaster University.”

MapleSim Revitalizes the Freshman Engineering 
Design Course at McMaster University

The MapleSim software, 
although extremely powerful, 
has been presented in a way 
that is very easy to use, such that 
freshmen can design, operate, 
and build complex models. 
 - Dr. Thomas Doyle, McMaster University.
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University of Waterloo

The University of Waterloo faced an all-too-familiar problem: 
increasing enrollment and decreasing budgets. They firmly 
believe that students need to actively do mathematics in order 
to learn mathematics, so their courses involve very frequent 
tests and assignments. Their original approach to handle 
this workload involved hundreds of teaching assistants and 
undergraduate graders to help with the grading, but that was 
simply no longer a viable option due to growing class sizes 
and reduced budgets for teaching support. As an institution 
that is renowned for the quality of its mathematics education, 
staff and faculty at the University of Waterloo were not willing 
to compromise their students’ learning by reducing the number 
of graded assignments offered in each course. They had to 
find another solution.

The University of Waterloo chose Maple T.A. to automate the 
assessment tasks for many of their mathematics-based courses. 
Today, Maple T.A. is used to deliver tests and assignments to 
approximately 9000 students/year, spread over more than 40 
courses. Students in the mathematics, engineering, and science 
faculties use Maple T.A. every day. For example, the first six 
core courses taken by mathematics students in first and second 
year all rely on Maple T.A. to deliver regular assignments to 
students. At times, as many as 800 students use the system 
at the same time.

After adopting Maple T.A., the university reduced its budget for 
graders by one-third. Though the savings are substantial, and 
welcome, the university also views Maple T.A. as an important 
teaching tool that provides real benefits to the quality of the 
students’ education. Through Maple T.A., students get an 
opportunity to practice on questions they would normally be left 
to do completely on their own, and are given instant feedback 

to show them how to improve. In turn, since the straight-forward 
questions are handled by Maple T.A., human graders have more 
time to devote to giving thoughtful feedback on the students’ 
solutions to the more challenging questions that make up the 
written assignments.

“Maple T.A. has made a huge difference to us, on many levels,” 
says Carrie Howells, Instructional Support Coordinator for the 
Mathematics Faculty Computing Facility. “We can offer an 
appropriate number of assignments to our students without 
being overwhelmed, and students appreciate the improved 
feedback on all their assignments. In addition, after moving 
to Maple T.A., we’ve found that we can save approximately 
$100,000 per year on our grading budget, which we can use 
to support activities and programs we couldn’t otherwise offer.”

Impressed with the results thus far, the administration has 
plans to further expand the use of Maple T.A. to include more 
courses, both inside and outside the mathematics, science, 
and engineering faculties, on both their main campus and their 
satellite campus in Dubai. They are also looking at replacing 
their labor-intensive, logistically complex math readiness testing 
process, which involves thousands of first year students, with 
an automated Maple T.A. solution.

University of Waterloo Improves Learning While 
Saving Money with Maple T.A.

…after moving to Maple T.A., 
we’ve found that we can save 
approximately $100,000 per 
year on our grading budget...   
 - Carrie Howells, University of Waterloo
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University of Tasmania

For years, educators have been debating that use of technology 
in the classroom could radically change not just how we teach 
our children, but what we teach them, and when. The University 
of Tasmania in Australia set out to prove it. Because of their 
commitment to embracing the Digital Education Revolution, and 
to showcasing how big a transformation the use of computers 
can make in students’ learning, the University decided to take 
on the challenge of teaching integral calculus to 11-year-olds. 
While this age group is traditionally considered far too young 
for this topic, which is usually introduced at age 17 at the very 
earliest, the University wanted to see if computer software 
would make a difference in their learning. If students become 

comfortable with this complex topic at a young age, perhaps 
learning could become easier and more of them will gravitate 
to the scientific and technical fields as they get older.

The researchers used Maple as the software of choice for this 
project. They used Maple to teach fifth graders the Calculus 
curriculum used in the first year engineering program in 
Australian universities. The project team trained five classroom 
teachers who then worked with their students for two hours 
a week for six weeks. During this time, the students were 
introduced to a series of real-world problems and mathematical 
concepts, and learned how to solve these problems in Maple. 
Students used Maple to set up the solutions to word problems, 
calculate results, and graph functions.

Maple Helps Teach Calculus to 11-Year-Old Students
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Maple is well-known for the Clickable Math interface that focuses 
on the concept and not the software. While using traditional 
math notation, the user interface is natural, intuitive and very 

easy to use. The students become instantly productive and 
engaged. Maple’s ability to manipulate mathematical equations 
algebraically, perform calculus operations such as differentiation 
and integration, solve equations, and graph and visualize 
functions and solutions help remove the need for students to 
memorize dozens of different integration techniques 
and struggle with the mechanics of calculating 
definite integrals. Instead, they can focus on 
the higher level concepts and develop 
a deep understanding of integration 
and its applications.

One class was selected from 
each of five different schools 
in cities across Australia, for 
a total of over 100 students. 
These schools had average 
or lower-than-average 
socio-economic advantages 
and the students were not 
selected based on academic 
abilities. Emphasis was put on 
using examples and applications 
that students could relate to. For 
example, in one problem, students 
chose a curve to act as a boundary for 
a mural in their room, and then, with the 
help of Maple, calculated how much paint they 
would need.

At the end of the program, students wrote a test based on 
questions taken from first year university engineering exam 
papers. They used Maple to answer the questions and graph 
their results. 97 out of the 108 students achieved a passing mark 

on this test. Thirty eight students scored over 80%, showing their 
skill at solving complex problems using computers.

“Using Maple made a huge difference to these students, and 
helped showcase the kind of radical changes we can bring 
about,” said Dr. Andrew Fluck, lead researcher of the project 
and Senior Lecturer in Information Technology. “Many students 
perceive calculus to be ‘too hard’, which can make them reluctant 
to even try it. And when they do try it, their attitude can actually 
interfere with their learning. But based on the comments these 
students made after the course was over, it is clear that Maple 
helped spark their interest in calculus, and made them justifiably 
confident in their ability to handle it. Technology can be a great 
enabler even for students this young.”

One of the 11-year-old students remarked how Maple had 
changed her perception: “Maple is wonderful to outwit Mum & 
Dad!” One of the girls’ fathers was amazed at the difference 
Maple made to his child’s learning. She said, “My dad’s an 
architect, so I showed him Maple. He had a go with it. He said 
he wished he’d had it when he was studying!”

“Maple is so easy to use, its Clickable Math interface 
has features that make common mathematical 

operations as simple as pointing and clicking,” 
said Dr. Christopher Chin, a fellow 

researcher on the project and Senior 
Lecturer at the Australian Maritime 

College. “This also makes it a 
very easy-to-teach program. 
And young students effortlessly 
learn the fundamentals of 
mathematics at a very early 
age. Students should use the 
same tools that the industry 
is using, and this early 
introduction will help them in 
the long run.”

A paper that presented this project 
was awarded the prestigious ‘Best 

Paper’ award at the International 
Society for Information Technology & 

Teacher Education conference in Nashville. 
Pleased with their results, the researchers 

intend to conduct further studies in this area, including 
expanding their project to teach other advanced topics in a larger 
number of schools. With team members - Associate Professor 
Dev Ranmuthugala and Dr. Irene Penesis - the researchers 
have applied for a bigger grant from the Australian Research 
Council to expand the scope and reach of the project.

Using Maple made a huge 
difference to these students,  
and helped showcase the kind 
of radical changes we can  
bring about. 
 - Dr. Andrew Fluck, University of Tasmania
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Use of Maple T.A. at the University of Guelph Reduces 
Drop-out Rates by More Than 10%

University of Guelph

The University of Guelph in Ontario, Canada is a long-standing 
user of Maplesoft products such as Maple, a technical 
computing and documentation tool, and Maple T.A., an online 
testing and assessment solution. Recently, faculty and staff 
at the University of Guelph embarked upon an experiment to 
statistically determine the impact on students of using Maple T.A.

An undergraduate Mathematical Economics class was chosen for 
the study, with one half of the students being randomly assigned 
to use Maple T.A., and the other half to use conventional tools. 
The final grade for all students were split as follows: 30% from 
their midterm, 50% from the finals and the remaining 20% 
from assignments and quizzes using Maple T.A. or other tools 
depending on the group the student was in. Apart from analyzing 
the final exam scores, a survey was also conducted to determine 
the students’ qualitative impressions, preferences and attitudes

The students’ preference for the Maple T.A. group was evidenced 
by the majority of the group preferring to stay in their assigned 
group, while half of the conventional group wishing to be 
assigned to the Maple T.A. group.

More significantly, results showed a lower drop-out rate in 
the Maple T.A. group (9%), with the students that dropped 
being the ones that had the lowest GPA scores. However, 
in the conventional group the drop rate was higher (20%), 
and students with a spectrum of GPA scores dropped the 
course. “The lower drop-out rate and the quality of the students 
who dropped out indicate that students who used the Maple 
T.A. tests and assignments had a better understanding and 
grasp of the subject than the other students,” said Dr. Asha 
Sadanand, Professor in the Department of Economics and 
Finance, University of Guelph. “More students in the Maple T.A. 
group said they liked the course compared to the conventional 
group. To me, this shows a boost in the students’ confidence 
levels through the use of tools like Maple T.A., which let students 
learn at their own pace and time.”

Maple T.A. is an easy-to-use web-based system for creating 
tests and assignments, and automatically assessing student 
responses and performance. Because Maple T.A. is powered 
by Maple, it offers features especially suited for assessment 
in technical courses. Through Maple T.A., students get an 
opportunity to practice questions they would normally be left 
to do completely on their own, and are given instant feedback 
to show them how to improve.

“Besides being an excellent learning tool for students, Maple T.A. 
is a wonderful aid for teachers too,” continued Dr. Sadanand. 

“We saved significant amounts of time in marking tests and 
assignments, freeing instructors’ and Teaching Assistants’ time 
to do more productive work. We can now offer more tutorials, 
small group interactions and even provide more personal 
attention to students, which was limited due to time constraints. 
The technology in Maple T.A. also helps us to delve deeper into 
the students’ thought processes and see how they approach 
their problems and assignments.”

Powerful, algorithmically-generated questions in Maple T.A. turn 
one question template into hundreds or thousands of similar 
questions, providing individual homework assignments and lots 
of practice questions for students. “This is one of Maple T.A.’s 
biggest strengths,” commented Dr. Sadanand. “It is a time-
saver and an extremely useful tool for students and teachers.”

Encouraged by the results she found, Dr. Sadanand and her 
team at the University of Guelph are planning to roll out Maple 
T.A. to new programs and courses.
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For the last five years, the University of Guelph and Maplesoft 
have been partners in a unique initiative to develop innovative 
and efficient ways of using technology in mathematics and 
science education. The two organizations have been working 
together to investigate methods to provide students with a more 
compelling and effective academic experience, while making 
instruction delivery more efficient and student-focussed.

As part of this partnership, the University of Guelph has utilized 
Maple, the mathematical software tool for teaching and learning, 
and Maple T.A., the automated testing and assessment system 
from Maplesoft. The university started with a single course, 
Calculus 1, and then applied the lessons learned there to other 
courses in the mathematics and science departments.

Mathematics professor Jack Weiner is the chief investigator 
for the initiative. Weiner is a winner of the Teaching Excellence 
Award from the Central Student Association and a two-time 
3M teaching award nominee, in addition to being the recipient 
of several provincial and university teaching awards. “The 
techniques we’ve developed have resulted in increased student 
engagement, confidence, and success,” Weiner said. “With 
the dynamic, interactive lectures made possible by Maple, 
students simply pay more attention during class, and retain 
more of what they have learned. On top of that, all the practise 
and immediate feedback they get from Maple T.A. reinforces 
what they’ve learned in ways traditional assignments cannot, 
and gives them confidence in their abilities.”

One key ingredient of their approach is allowing students to take 
practice versions of the randomized Maple T.A. quizzes as many 
times as they wish, without penalty. The practice sessions help 
students prepare for the graded quizzes, which are identical 
in content to the practice quizzes. “Students gave excellent 
feedback on the graded homework quizzes using Maple T.A., 
and on the practice tests which are available solely as a study 
tool,” says Matthew Demers, Instructor, University of Guelph. 
“There is no question that Maple T.A. is a really effective and 
useful resource for the class.” 

One concrete result of this initiative is Teaching Calculus with 
Maple: A Complete Kit, which encapsulates the materials 
developed at the University of Guelph to support its first year 
calculus courses so educators at other institutions can use 
them too. The customizable materials include highly interactive 
lecture notes in Maple that support “what if” explorations and 
carefully constructed Maple T.A. homework questions with 
built-in hints and feedback for the students. Teaching Calculus 
with Maple: A Complete Kit is available free from the Maplesoft 
web site for users of Maple and/or Maple T.A. The Maple T.A. 
questions developed for other courses at the university, including 
content for mathematical biology, electricity and magnetism, and 
statistics, are also available from the Maple T.A. Content Center.

While the official project is complete, the work is not over. “We 
will continue to take some of these essential experiences and 
expand on them using all the new media that can seem alien to 
many teachers, but are completely integrated into the lives of 
today’s students. This is truly exciting stuff,” Jack Weiner said. 

University of Guelph

Five Year Study on Effective Use of Technology in the 
Classroom Leads to Better Classroom Experience

This is truly exciting stuff. 
 - Jack Weiner, University of Guelph
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Delft University of Technology

Maplesoft Technology Used to Revolutionize Learning 
at Delft University of Technology in Netherlands

Delft University of Technology (TU Delft) in the Netherlands is 
taking leadership in transforming learning through the use of 
technology. Its ambition is to eventually offer fully digitalized 
degree programs and it believes that digital testing and 
assessment can play an important role within this process. It 
turned to Maplesoft’s online testing and assessment suite, Maple 
T.A., to be a partner in this journey of transformation.

The motivation
“Given the current economic climate, we can no longer justify 
the length of time that students take to complete their studies,” 
said Drs. Paul Rullmann, Vice President, Education, Executive 
Board, TU Delft. “For this reason, we recently launched a project 
aimed at using technology to achieve drastic improvements in 
the pass rates in our programs. For example, providing timely 
feedback to students regarding their learning progress is one 
area of focus. We believe that assessment is at the heart of the 
educational process and that digital testing, through systems 
like Maple T.A., can play an important role.”

In addition to the objective of addressing low pass rates, 
there are at least two other reasons for the focus on digital 
testing. First, student enrollment is increasing each year, even 
as funding from the government is decreasing. This poses 
organizational challenges including overcrowded classrooms, 
high teaching workloads, and tight teaching schedules. Digital 
testing can help to organise testing more efficiently for a larger 
number of students. Maple T.A. also provides anytime anywhere 
testing, providing the ability to take tests digitally, even from 
remote locations. This makes it very attractive especially to 
international students.

Regular and repeated testing produces the best learning 
results because progressive monitoring offers the possibility 
of making adjustments throughout the course. Parameterization 
is a key feature in Maple T.A. that provides each student with an 
individual set of problems, reducing the likelihood that answers 
will be copied. When testing takes place digitally, questions can 
be easily reused, feedback can be automated and the results 
can be analyzed more quickly.

TU Delft selected Maple T.A. as the centrally supported package 
for digital assessment.“Though Maple T.A. is specialized in 
mathematics, evaluating calculations and formulas, it also 
supports more common question types like multiple choice, 
multiple selection, fill-in-the-blanks and hot spot,” said Ir. Meta 
Keijzer- de Ruijter, project manager digital testing TU Delft. 

“Extensive ways to randomize questions and build in test analysis 
were key features that appealed to us. In other similar software 
randomization options are limited, the use of (mathematical) 
formulas is restricted to question design, and an extensive test 
analysis module is lacking.”

Testing as a diagnostic tool
At TU Delft a math entry test using Maple T.A is obligatory to all 
first-year students to assess the required level of math. On a 
yearly basis 1500 to 1700 students take the test. Students that fail 
the test are offered a remedial course in which students receive 
explanations and complete exercises, under the supervision 
of student assistants.

The use of Maple T.A. facilitates this process without placing 
an additional burden on the teacher. When the practice tests 
and the associated feedback are placed in a shared item bank 
in Maple T.A., teachers are able to offer additional practice 
materials to students with little effort.
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“By sharing the question bank amongst different lecturers, the 
creation of weekly assignments in Maple T.A. is quite simple and 
efficient; lecturers can monitor their students’ work and students 
tend to keep up more often,” said Ir. Roel Schipper – Lecturer, 
Faculty of Civil Engineering and Geosciences, TU Delft.

“It makes it considerably easier on the teachers to be able to 
use a variety of question types (numerical, multiple choice, 
multiple answer and fill-in-the-blank), thus creating a varied test. 
The possibility of entering extensive feedback in Maple T.A. is 
extremely useful. I definitely see potential providing international 
students with a better picture of our master’s degree program. 
They can take the test in their own countries and receive feedback 
on the gaps in their knowledge, as well as on the level of English 
that is expected of them. They come better prepared.”

Each semester, the English test is taken by approximately 200 
students and 50 PhD candidates. This test consists of one 
hundred ‘fill-in-the-blank’ (semi-open) questions and two short 
essay questions, in which students are required to formulate 
their reasons for their program choices or research topics. The 
burden associated with marking these tests used to be enormous. 
It took four lecturers working full-time for two days in order to 
mark the tests and report the results to participants in a timely 
manner. Moreover, the number of participants was increasing. 

“The digitization of the placement test saves us considerable 
time,” said Ir. Keijzer. “The hundred fill-in-the-blank questions are 
now marked automatically, and we no longer have to decipher 
handwriting for the open questions. It is no longer necessary to 
divide the task of reviewing student motivation texts amongst 
the lecturers in advance.”

Testing as a monitoring tool
By offering regular homework assignments and analyzing the 
results, lecturers gain better insight into the progress of students 
and the topics that students perceive as difficult. Lecturers can 
use this insight to decide whether to repeat particular material 
or to offer it in another manner.

Calculus is a first-year course in all of the Bachelor’s degree 
programs at TU Delft. The required level varies by faculty, but 

the subjects overlap. In the calculus course, it is important for 
students to get a lot of practice. Preparing and reviewing practice 
tests comprises an important, yet time-consuming, part of the 
task of lecturers, especially given the increasing number of 
students. The overlap in curriculum provides opportunities for 
collaboration. The introduction of Maple T.A. ensured that this 
cooperation was actually realized.

“When Maple T.A. became available campus-wide, it soon became 
apparent that it would be very simple to collaborate in order to 
create an item bank that could be called up within each course. 
This offered a fine opportunity to start collaborating efficiently as 
a faculty, in addition to exchanging assignments digitally and 
compiling and re-using tests,” continued Ir. Keijzer.

“The nice thing about Maple T.A. is that it is relatively simple to 
enter exercises. Feedback can be limited to the correct answer, 
a reference to the required reading or even the step-by-step 
solution method. This makes Maple T.A. particularly well-suited 
for offering practice materials to students.”

Testing as qualification
Since the assessment of the student’s ability is so heavily 
dependent upon qualifying tests, it is extremely important for 
the test to be completed under controlled conditions. In Maple 
T.A. it is very simple to generate multiple versions of the test or 
test questions without increasing the burden of review, as the 
test scores are revealed immediately. In addition, the Education 
and Examination Regulations (EER) specify that students should 
be able to view their results after the examination, with or without 
feedback. With digital tests like Maple T.A., this is easily done. 
The lecturer has the flexibility of deciding which information in 
the system is released to the student at what stage.

Digital testing is a current topic of attention not just at TU Delft 
University; it occupies a prominent position on the agendas of 
many institutions in Europe and elsewhere. These institutions are 
intensively involved in improving, expanding and advocating the 
positive results from digital testing and digital learning experiences.

We believe that assessment is 
at the heart of the educational 
process and that digital testing, 
through systems like Maple T.A., 
can play an important role. 
 - Ir. Meta Keijzer- de Ruijter,  
Delft University of Technology
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The Möbius Project makes it easy to create 
rich, interactive Maple applications, share 
them with everyone, and grade them to 
assess understanding.

www.möbius-project.com

Create it!
• Create your interactive Möbius 

app in Maple



Grade it!
• Include your Möbius app inside a 

Maple T.A. question

• Your students’ use of your app is 
automatically graded by Maple T.A.

Share it!
• Post your app to the MapleCloud

• Your app can be used in browsers, 
Maple, the free Maple Player and 
Maple T.A.
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Purdue University Calumet

Math software technology from Maplesoft is helping Professor 
Roger Kraft to better teach math students at Purdue University 
Calumet. He uses Maple, the award-winning math tool, to give 
students a greater understanding of the subject, help clarify 
concepts taught in the classroom, and deliver an interactive 
medium for exploring and visualizing functions.

Professor Kraft chose Maple for his classroom because 
of its consistent and easy-to-use interface which enables 
instructors and students alike to capture the ideas, methods, 
and assumptions behind the math, thus delivering a better 
platform for teaching.

Professor Kraft has been an enthusiastic member of the Maple 
Adoption Program since its inception. The Maple Adoption 
Program assists instructors in making easy-to-use math 
technology accessible to students. With the Maple Adoption 
Program, teachers can bring complex problems to life and 
students can finish assignments and projects faster, improving 
their understanding of even the most difficult subjects.

The Adoption Program has encouraged many of Professor 
Kraft‘s students to explore the power of Maple. 

“The Maple Adoption Program gets Maple to 
students at a reasonable price, thus making 
the software very easily accessible,” said 
Professor Kraft. “The Adoption Program 
works very smoothly and lets us keep 
up with the latest versions of Maple.”

The wide and easy use of Maple has spurred Professor Kraft to 
develop his own course material and homework assignments 
in Maple. “Maple adheres to mathematical standards and 
provides a unified environment for the teaching and practice 
of math,” says Kraft.

One Maple homework assignment, for example, asks students 
to plot a parametric surface. Students interactively explore 
the solution space by writing down equations in a Maple 
document, plotting them with Maple’s suite of visualization 

tools, and documenting their methods. “Maple empowers 
students to explore the behavior of functions 

as they vary constants and parameters. 
When students come to the course, 

they have weak notions of functions 
and equations. Maple helps them 

investigate the math and get a 
better understanding not just of 
the results, but of the process as 
well,” says Kraft. 

Professor Kraft also teaches 
students how to program and 
manipulate data structures using 

Maple. He finds that students 
quickly learn how to use Maple’s 

standard procedural programming 
language to extend the functionality. 

“Maple’s interactive interface helps 
students learn faster,” Kraft comments. “It contains an easy-

to-understand description of the syntax, with a wide array of 
examples that instantly clarify the concepts described therein.”

Professor Kraft intends to continue using Maple in the classroom. 
He concludes: “The combination of the consistent user interface, 
math functions, and visualization tools means that students 
learn math faster with Maple.”

Building Better Mathematicians

The combination of the 
consistent user interface, math 
functions, and visualization tools 
means that students learn math 
faster with Maple. 
 - Professor Roger Kraft,  
Purdue University Calumet
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University of Canterbury

Being innovators paid off in a time of real need for the University 
of Canterbury, based in Christchurch, New Zealand. The 
University was one of the first institutions in New Zealand to 
adopt and utilize Maple T.A. to deliver their mathematics based 
course material and was quick to realize that they could use 
the software to avoid any disruption to their classes following 
a sizeable earthquake in Christchurch on February 22, 2011.

The 6.3 magnitude earthquake struck Christchurch on the 
second day of semester one. While there were no injuries on 
campus, the university was evacuated and time was needed 
to investigate and remediate damaged buildings.

Phillipa Williams, from the Department of Mathematics and 
Statistics, used Maple T.A. to create weekly online modules to 
support student learning. The previous year, Maple T.A. had 
been used primarily for summative assessment, measuring the 
progress of student learning. Since the success of the weekly 
online modules, the faculty has used Maple T.A. as a core 
formative assessment tool.

Students used home computers/laptops for online sessions 
and assignments, working through each of the online modules. 
Maple T.A. proved to be a perfect tool to help both students and 
teachers because its web-based interface promotes learning 
anytime, anywhere.

Maple T.A. provided several key advantages to the University 
of Canterbury in meeting their mathematics based course 
learning objectives:

• Increased opportunity for students to interact with course 
content, providing instant feedback for better understanding 
of the concepts

• Provided a structured means for students to use their 

independent study time effectively, helping them achieve 
better results

• Students with a weak grasp of basic math skills used online 
practice and assessment to improve their mastery

• Reduced tutor marking loads considerably

• Addressed cheating issues compared to hand-written 
assignments

Maple T.A. is supported by Maple, which is the world’s most 
powerful mathematical computation engine. Maple commands 
can be used in both question generation and in marking code, 
resulting in more searching and sophisticated questions that 
assess higher level thinking.

“The depth of questions possible with Maple T.A. and the Maple 
engine is what I consider its biggest strength,” said Williams. 

“Maple T.A. can randomize algorithmic variables, so that students 
can have multiple attempts at a quiz and see varying problems 
of the same type each time.” Williams said that “students were 
quick to start doing these learning modules, and were very 
positive about having something to work on soon after the 
earthquake. We received a lot of favorable comments about 
the modules when speaking to students, and through emails.”

To obtain more formal student feedback, the university conducted 
surveys in the last week of lectures. Overall, more than 80% of 
students from three large first-year courses thought that Maple 
T.A. was a valuable aid to their learning. The most interesting 
initial finding is a significant improvement in results for weaker 
students. The pass rate for these students went up in 2011, 
compared to the previous two years. 

“With the help of Maple T.A., we delivered our full academic 
program in 2011 and were able to achieve student learning 
outcomes,” said Williams. “We are definitely going to continue 
using Maple T.A. as a core formative assessment tool.”

University of Canterbury Uses Maple T.A.  
to Deliver Innovative Math Courses Online
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The Art of Modeling Seashell Morphology

Mathematical modeling is often related to scientific and 
engineering applications, with many examples coming from 
biological phenomena.

Consider a delicately sculpted seashell. We admire its beauty 
and structural features but we often don’t think for a second 
that mathematics has anything to do with the way it is crafted.

Modeling the varied shapes of seashells is an appealing 
application of several mathematical concepts that are introduced 
in multi-variable calculus. And despite the staggering variety of 
shell shapes found in nature, the growth of almost all seashells 
can be described in terms of three exponential functions and a 
closed curve that describes the shape of the shell’s aperture, 
or opening.

The challenge in modeling the morphology of these seashells 
is that the process requires a tool that combines mathematical 
muscle, outstanding 3-D graphics, and a powerful programming 
language. It’s in this combination of requirements that Maple 
truly excels.

Dr. Joanna Ellis-Monaghan, a professor in the Mathematics 
Department at Saint Michael’s College in Colchester, Vermont, 
teaches various math topics including calculus, algebra, 
combinatorics, and number theory. She uses Maple extensively 
throughout the calculus sequence as well as in her other courses. 
In Calculus III students need to create models that involve 
mathematical representations, data analysis and curve-fitting 
and 3-D graphics. “It’s in this class that the students really 

appreciate the power and the beauty of Maple, and as a result, 
gain a greater appreciation of the subjects being studied,” says 
Dr. Ellis-Monaghan.

For a project in this particular course students use Maple to:

• Develop the parametric equations that model the surface 
of the shell.

• Generate 3-D models of mollusk shells from growth 
measurements using Maple’s built-in curve-fitting tools.

• Develop a Maple procedure that takes as inputs the different 
parameters that define the shape and the color of the shell.

• Generate and visualize the 3-D graphics of the seashells.

“Students use Maple on a daily basis, for involved calculations 
certainly, but in the Calculus III course, primarily for 3-D 
visualization. They began to use it as a creative tool here, and 
it is not unusual to hear someone in the room hit the enter key, 
and then just say a quick ‘cool’ as the screen appears,” says 
Dr. Ellis-Monaghan. “With Maple’s built-in visualization tools, 
students get a deeper understanding of the math involved, 
and a greater appreciation for the math that exists in naturally 
occurring objects – like seashells.”

With colleagues Dr. George Ashline and Dr. Zsuzsanna Kadas 
from the Mathematics Department and Dr. Declan McCabe 
from the Biology Department, Dr. Ellis-Monaghan has published 
a UMAP (Undergraduate Mathematics and Its Applications)/ 
ILAP (Interdisciplinary Lively Application 
Project) module describing 
this seashell classroom 
project.

Saint Michael’s College
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Chalmers University of Technology in Gothenburg, Sweden, 
is considered one of Sweden’s most distinguished technical 
universities. The university’s programs are focused on research 
and teaching within technology and natural science, and 
mathematics is foundational to all technical programs offered 
at Chalmers. 

Competition amongst technical universities is high and it is 
becoming harder for universities to recruit the best students to 
math intensive education. Chalmers is also finding that more 
and more students are taking a break from school after they 
complete their Gymnasium studies (similar to High School in 
North America), and this leads to lack of interest and reduced 
mathematics knowledge. As a result, getting students to enroll 
in mathematics classes is becoming more difficult, and for those 
students who do enroll, universities are seeing a reduction in 
students’ overall math achievements. In order to maintain their 
high international standards, Chalmers wanted to find a way 
to strengthen incoming students’ math knowledge before the 
students began their mathematics studies at the university level. 
The university believed that if students were better prepared 
when they entered their math programs, more students would 
complete their studies and overall performance levels would 
increase.

At Chalmers University of Technology the department of 
Mathematical Sciences is responsible for all teachings in 
mathematics. The department of Mathematical Sciences is a 
joint department between Chalmers University of Technology 
and the University of Gothenburg.

The Mathematical Sciences department introduced the Summer 
Math Program designed for students preparing to start math 
intensive education at Chalmers in the fall. The program was 
offered using the web-based system Maple T.A., a testing and 
assessment system that supports complex, free-form entry of 
equations and intelligent evaluation of responses, making it ideal 
for science, technology, engineering and mathematics (STEM) 
education. It offers an advanced authoring environment that lets 

professors create custom content quickly and easily, and it does 
the marking automatically, making it simple to analyze the results. 
Maple T.A. was integrated with the learning management system, 
Ping Pong, to create a very effective learning environment for 
the new summer math course.

“We wanted a way to bring students back up to speed with 
their mathematics knowledge before they started attending 
university math courses. Maplesoft’s online system for testing 
and assessment seemed like the perfect solution. I also really 
liked that the Maple T.A. system was backed by Maple. Maple 
is used in many of the academic programs at Chalmers, so 
Maple T.A. just seemed like the next logical step,” said Jan Alve 
Svensson, a professor in the Mathematical Sciences department 
at Chalmers.

Over 1,600 students voluntarily participated in the Program, and 
over 29,000 assignments were generated, marked and graded 
automatically using the Maple T.A. system. Another benefit for 
Chalmers came from the fact that most of the Summer Math 
Program – student administration, testing and grading – was 
accomplished by a staff of 2!

“Because the system was managed entirely online, it meant the 
students could take the summer course from any location, which 
made it much easier to administer,” said Svensson.

Educators at Chalmers have found that the students who 
used Maple T.A. to participate in the Summer Math Program 
were better prepared and more confident upon entering their 
regular studies. Overall, both the students and faculty were 
very impressed with what the Maple T.A. environment, together 
with the Ping Pong learning management system, managed to 
deliver. Over 90% of students rated their experience ‘Good to 
Excellent.’ Says one Chalmers mathematics student: “I’ve now 
attended my first lectures at Chalmers and without the [summer] 
course I’d be lost!”

Chalmers University of Technology Uses Maple T.A.  
to Improve Student Success in Mathematics

Chalmers University of Technology

Maple is used in many of the 
academic programs at Chalmers, 
so Maple T.A. just seemed like 
the next logical step. 
 - Jan Alve Svensson,  
Chalmers University of Technology
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Davidson College

An applied mathematician, Professor Tim Chartier is passionate 
about finding relevant, exciting examples for using mathematics. 
He knows that examples engage students. One of his trusted 
assistants in this project is Maple, Maplesoft’s world-leading 
computation engine, which offers the breadth and depth to 
handle every type of mathematics.

A professor of mathematics at Davidson College, Chartier 
realized that the popular movie character, Yoda, was a sure 
way to get the attention of students across the country. “Math 
is so often simplified in academics to the point that many 
students cannot associate what they are learning to their lives 
or career goals,” he said. “Many of them don’t understand the 
significance of learning mathematical equations or formulae.” 
He contacted a research and development engineer 
at Industrial Light & Magic, the 
special effects division of Lucasfilm, 
Ltd., and together they wrote an 
article explaining the mathematical 
processes behind digitizing and 
animating Yoda.

Chartier then put Maple 
to work illustrating these 
mathematical concepts 
in a hands-on way. 
He was supported by 
William Bauldry and Sarah 
Greenwald of Appalachian 
State University, who helped 
him enhance the Maple code.

“I want to show students how math 
can be applied in many interesting areas 
of our lives,” said Chartier, reflecting on 
his philosophy behind introducing 
applications of mathematics in the 
classroom and the use of technology 

tools. “These topics can make math a dinner time conversation. 
Today’s students could someday tell their children and 
grandchildren about the impact and importance of mathematics.” 
Chartier was recently named a winner of the Henry L. Alder 
Award for Distinguished Teaching by a Beginning College or 
University Mathematics Faculty Member, established by the 
Mathematical Association of America.

How was Maple used?

Yoda has a physique that is literally built for linear algebra. 
First the character must be digitally created, via a wire frame, 
or tessellation. 

The wireframe model is defined by two types of information: 
the location of each vertex, and the connections between the 
vertices that determine each face. The more vertices, the better 
the image. Maple’s 3-D plotting tools take this information and 
render the image of Yoda.

Maple’s linear algebra routines can then be used to make Yoda 
move. With the vertex information stored in a matrix, matrix 
multiplication can be used to modify the model, resulting in a 
new 3-D image. For example, multiplying by a rotation matrix 
rotates the image by a specified amount. Maple’s formidable 
numeric linear algebra routines make the operations feasible, 
even though there are thousands of points.

Maple’s strong interactive 3-D plotting capabilities 
add further dimensions to the exploration. Users 

can rotate, scale, or pan the image 
interactively, and try out different 

lighting models, levels of glossiness, 
and transparency to make their very own 

customized Yoda.

“The Yoda image created 
using Maple is really a cool 
one,” said Chartier. “Maple’s 
symbolic power and what it can 
do in numerics is astounding. 
Simply put, it is the ultimate 

calculator and goes beyond 
one’s mathematical intuition to 

give some excellent results. 
As a professor, I use tools 

like Maple to bring math 
to life for my students. 

Technology can 
produce amazing 
results in the 
classroom.”

Maple Adds an “Out of This World” Touch  
to Math Learning

Maple’s symbolic power and 
what it can do in numerics is 
astounding. 
 - Professor Tim Chartier, Davidson College
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Engineering Professor Uses MapleSim to Introduce 
More Exploratory Methods of Teaching

Dr. James Andrew Smith, Electrical and Biomedical engineering 
professor at Ryerson University, Toronto, is very excited about 
experimental changes he made to his teaching approach in class. 
He introduced tools and methods that help students generate 
knowledge through interaction, explore the subject better, and 
create a more in-depth understanding of the subject. He calls 
this an “inductive approach” to learning rather than the traditional 
“deductive approach.” He considers MapleSim – the system level 
modeling and simulation tool from Maplesoft - as a key inductive 
learning tool, very different from deductive learning tools. 

Dr. Smith introduced MapleSim in the third year Electrical 
Engineering program, in classes focussing on an introduction 
to robotics and microsystems. One goal of these classes is to 
familiarize students with tools for analysis, simulation, visualization 
and design. He used the system-level modeling tool MapleSim to 
see how an inductive approach to learning can improve student 
comprehension. “An inductive approach allows students to 
explore a system, and derive equations from the behaviors they 
observe in the system,” explained Dr. Smith. “Contrast this with 
the deductive approach, which is the traditional way of teaching, 
that involves giving students a set of equations and letting them 
deduce what it means and what kind of behavior it demonstrates. 
The inductive approach enables knowledge generation through 
interaction and pushes the students to explore further.”

According to Dr. Smith, traditional tools have their place, but 
they don’t let the students see under the hood, which is an 
impediment to learning. “What makes MapleSim different from 
others is that students can ask MapleSim for underlying equations 
and interact with it in different scenarios. This openness is very 
unlike other tools in the market. With MapleSim, students can 
easily connect the analytic models in textbooks to the numeric 
solutions that result from the simulation. It also has a very intuitive 
user interface which makes it easy for students to explore the 
software and arrive at new conclusions.”

As an illustration, Dr. Smith provides a simple topic dealt with in 
the third year engineering program. A very fundamental concept 
all students deal with in the electrical engineering class is the 
subject of operational amplifiers. It is important for students to 
tie in how an operational amplifier modulates a signal or how it 
amplifies/attenuates a signal, and any simulation package used 
has to be able to facilitate a very clear understanding of this 
concept. Traditionally, the instructor would refer to a standard text 
book like “The Art of Electronics” and give students the golden 
rules of operational amplifiers and tell them how current goes 
into certain ports and not other ports and why voltages should 
be of a particular value. The students are then asked to solve 
the circuits by hand. “There is a lot of potential for error here,” 
said Dr. Smith. “It is a lot to ask of the students, especially if they 

haven’t had any experience with electronics, and it is difficult 
for them to figure it out in a short amount of time.” 

Alternatively, Dr. Smith’s inductive approach gives them MapleSim. 
He gets the students to start by drawing the schematic, and 
then simulate with MapleSim. He then makes them extract the 
underlying equations in MapleSim, explore it using different 
scenarios, and analyze the equations to derive conclusions. 
“The best part of this for students is that they can match it with 
what they are seeing in their textbooks,” said Dr. Smith. “The 
simulation process they go through is the same as they see in 
the text book. It reinforces what they read and provides a nice 
link between what they do on the computer and what they see 
in the textbook.”

In addition, Dr. Smith takes the use of MapleSim further by 
extending basic examples in the textbook to show students 
more useful real life illustrations. This expands the scope 
for students and they are encouraged to think beyond the 
limited span of a particular problem. Because of MapleSim’s 
system-level approach to multi-domain systems, students often 
extend a problem in electrical engineering to what they learn 
in their mechanical engineering class or instrumentation class. 
“To me this is the real power of MapleSim,” added Dr. Smith. 
“Because of its possibilities in multi-domain modeling, it beats 
other software tools that are similar. It provides students with a 
familiar environment to work with, and helps them relate problems 
and examples in different fields to get a comprehensive view.”

Dr. Smith is convinced that MapleSim is a critical tool in an 
engineering instructor’s toolkit because it facilitates inductive 
learning, which, he believes, is the paradigm of the future. 

Ryerson University
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The Polytechnical Institute of Noordelijke Hogeschool Leeuwarden 
in Holland (NHL) introduced a collection of online math exercises 
using Maple T.A. Since then, 95% of the engineering students 
who regularly evaluated their math knowledge with Maple T.A. 
online exercises passed with significant improvement in their 
final scores. Many of the students who did not regularly test 
their skills using these exercises failed the course.

They say Practice Makes Perfect and students at NHL have 
proved it right. Students who regularly used these exercises 
to test their knowledge and practise concepts they found 
challenging showed significant improvement to their final test 
results.

Each exercise is designed to be solved in 15 minutes and 
includes 5 questions. Students have the option of trying exercises 
in a particular topic as many as four times. The randomization 
of Maple T.A. is one of its biggest strengths – students never 
get the same tests or exercises, which helps them to practice 
new problems each time.

Maple T.A. also offers a wide range of question types, including 
the ability to have multiple response areas in a single question 
and to ask open questions that are graded for mathematical 
equivalency using the Maple engine. The variety of question 
types, along with the randomization capabilities of the system, 
provides a rich environment that enables the use of advanced 
questions to truly test a student’s knowledge level. The objective 
of the exercises is to get more than 80% of the answers right. 
If a student fails after four attempts, it is an indication they 
should seek help on their basic theoretical knowledge of the 
concepts presented.

The implementation of Maple T.A. at NHL was spurred on by 
math teacher Metha Kamminga. “We wanted to implement a 
flexible system that gives students the desire to work with math. 
Today, 95% of the students succeed in the final tests if they have 
done the exercises regularly during the year. Results of the final 
tests were very disappointing previously, but have now improved 
significantly. Students love that they can take these exercises 
on their own time, in the convenience of their own homes and 
at their own pace. What’s more, they get immediate feedback 
too. This can be very inspiring and motivating,” Kamminga says.

In the beginning, Kamminga had to build a few extra exercises 
to teach students how to enter a math formula correctly. But 
Maple T.A. contributes to teaching them the rigorous syntax of 
math in a precise fashion, and students have quickly adopted 
the system. They appreciate the possibility to get graded again 
and not being dismissed at the first mistake on an exercise. 
With each passing trial, they get better.

“Building the exercises, I particularly appreciated the simple 
interface of Maple T.A. and the personalization capabilities of 
the test. With these tests, each student gets personal attention in 
areas where they need it and they feel like they are well looked 
after,” adds Kamminga. “Before Maple T.A., this was done with 
paper tests and my Sunday mornings were spent correcting 
too many paper exercises. The system is now fully automated. 
Furthermore, we have created a participative teaching system. 
I am now like a “virtual teacher” who is always around the 
students when they work, but I get my Sunday mornings free!”

Analysis also showed that Kamminga was able to move faster 
in her course and cover wider and deeper topics with the vast 
amount of time now saved. At the same time, students are 
also well prepared to take on new challenges since they have 
rigorously practiced these Maple T.A. exercises.

NHL has great plans to take their use of Maple T.A. forward. At 
Kamminga’s urging, NHL intends to extend the use of Maple 
T.A., for other subjects like physics and statistics. A web site 
named Wisnet (www.wisnet.nl) has been developed, which is 
a project for generating computerized mathematical content 
making all tutorials and math exercises available in a digital 
form to a wider group of people.

Polytechnical Institute of Noordelijke Hogeschool

Using Maple T.A Improves Final Test  
Results of Engineering Students
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Appleby College

Educators in high schools around the world have discovered 
that Maple helps them give their students a head start in 
mathematics education. As a high school math teacher, Calvin 
Armstrong of Appleby College, a private high school in Oakville, 
Ontario, Canada, gives his students an early start in advanced 
mathematics by introducing them to tools used in university 
and industry. He wants his students to push boundaries and 
excel in their quest for knowledge. It is a philosophy that is 
embraced by Appleby College as a whole, making it known 
across Canada for academic excellence. 

Calvin wants his students to see beyond theories in the textbooks, 
and consider implications for their future studies and work. 

It is with this intention that Calvin introduced Maplesoft’s technical 
computing software, Maple, to high school students. 

Here is what Calvin says about his students’ use of Maple:

“Maple lets students push boundaries that they couldn’t with 
other tools. It incorporates all the aspects of their mathematical 
understanding, from algebra to geometry and calculus. It takes 
all of their formal understanding from textbooks, and puts it into 
an algebraic context or a graphical context. Maple really is an 
environment for students to play mathematically. However, using 
Maple is not limited to mathematics; it can also be used in any 
stream of science or technical course. It is a tool that will start 
them in grade nine and last them well into university.

Initially, at Appleby, we were using Maple in the 12th grade 
calculus class, when students are almost heading out into the 
university, becoming familiar with advanced mathematics.  We 
realized the potential in Maple to start students earlier - it is 
simple to learn, but powerful enough to let students grasp the 
concept. So we started them on Maple in Grade 9 mathematics. 
Linear systems are not only heavily algebraic, but it also has 
a graphical component. We started using Maple to teach the 

idea of substitution, leading the students through the algebraic 
process. We were very surprised to observe that not only did 
they grasp the idea of 2x2, but instinctively considered the 
possibility of having three variables, and figured out how to 
do a 3x3. Students advanced their own learning by asking 
themselves the question, ‘what next?’  

Very often we talk about math being a search for patterns. We 
as teachers want students to explore how a change in variable 
or value affects a given situation. Doing it by hand is extremely 
tedious, and the search for pattern overwhelms the pattern 
recognition itself. Graphing calculators can be clumsy and 
not very efficient. Doing animations with Maple gives students 
quick values, allows them to nicely move values on sliders, 
and provides animation. It can also be incorporated into one 
document that can be distributed to other students, or projected 
onto a whiteboard while the students explain the animation in 
progress. The document can be shared easily between students 
and the teacher. In fact, these documents can be shared with 
other students and faculty around the world, increasing chances 
of collaborative learning. 

Maple is also a great companion for the math teacher. It provides 
the teacher great flexibility in the development of assignments 
and tests. It gives them flexibility in the creation of the graph, 
the ability to zoom in and out by changing parameters, and the 
means to develop a whole series of questions so that there is 
differentiation in the classroom.  Maple really helps the teacher 
develop questions and lessons in a meaningful way without 
spending too much time. 

Students quickly realize that Maple is a sophisticated tool with a 
breadth of options to explore. It helps students understand that 
mathematics is a growing idea, far beyond the text books. Maple 
helps in expanding the students’ understanding of mathematics, 
and helps them realize it is not limited to what they are learning 
now. The fact that this software helps to explore and understand 
the depth and breadth of mathematics is a huge advantage 
for Maple.”

High School Students Use Maple to Explore  
and Learn Math Beyond Textbooks

We realized the potential in 
Maple to start students earlier -  
it is simple to learn, but powerful 
enough to let students grasp  
the concept. 
 - Calvin Armstrong, Appleby College
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As part of a process to reform STI2D educational streams 
(Sciences and Technology of Industry and Sustainable 
Development), technical high schools in France are now required 
to use design and development software tools. Most schools 
from the Académie de Nancy-Metz, a school board in Eastern 
France, have chosen MapleSim, the high-performance physical 
modeling and simulation tool from Maplesoft.

MapleSim uses a fully-developed symbolic modeling engine 
to handle all of the complex mathematics involved in the 
development of engineering models. This symbolic engine 
offers unique advantages that expand the modelling and 
simulation capabilities of engineers. Each MapleSim release 
further develops these capabilities, which include automatically-
generated model equations in full parametric form, equation-
based custom components, optimized code generation for 
real-time systems, revolutionary multi-body technology, and an 

interactive analysis environment 
that captures the full 

engineering knowledge 
of each project.

The aim of the ongoing reform of STI2D educational streams is 
two-fold. One, to help better separate the technological branch 
from the vocational branch, and two, to support high school 
students’ access to undergraduate and graduate education 
in engineering or other technical studies. Within this context, 
several hundred MapleSim licenses have been deployed through 
the Académie de Nancy-Metz.

“There were several reasons why we chose MapleSim,” said 
Mr. Dziubanowski from the Lycée des Métiers Gustave Eiffel in 
Talange, Lorraine region, France. “First, the software is already 
being used in the preparatory classes for the Grandes Ecoles. In 
addition, the technical expertise in French provided by Maplesoft 
France has enabled us to rapidly develop advanced models in 
MapleSim. MapleSim’s intuitive interface makes the software a 
particularly easy tool to learn, both for educators and students. 
Maplesoft’s commercial offering is also very simple – there is no 
need for optional extra toolboxes as everything is integrated.”

A high proportion of STI2D educators in the Académie are 
currently being trained to use the software, while some are 
already using it in their classrooms. Tutorials and practical 
assignments with application models such as a home energy 
management system or a solar-powered garden gate have 
been created. The latter example uses MapleSim’s multi-domain 
modelling capabilities, including multibody mechanics coupled 
with a battery-powered motor, with the battery charged using 
a solar panel.

The Académie de Nancy-Metz aims to eventually interchange 
models between high schools of the Académie and right across 
France. It is anticipated that the software will be implemented 
for different streams in the high school final years.

Educational Authority of Eastern France Adopts 
MapleSim for Use in All Technical Schools

 Académie de Nancy-Metz

MapleSim’s intuitive interface 
makes the software a particularly 
easy tool to learn, both for 
educators and students. 
 - Mr. Dziubanowski,  
Lycée des Métiers Gustave Eiffel
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Seton Hall University

For the staff in the Department of Developmental Math at Seton 
Hall University, a top priority is to ensure that incoming students are 
set for classes from day one. When students arrive for orientation, 
they are assigned classes in order to set their expectations for the 
upcoming school year. The staff’s challenge, therefore, is to make 
sure that placement tests are administered and completed well 
ahead of time. The university used to administer written placement 
tests during freshman orientation. The staff would then grade the 
papers and assign students to appropriate courses. As a result, 
students did not get assigned to their courses during orientation.

This was also a very labor intensive process, taking away precious 
time which could otherwise be spent orienting students to their 
new environment. The resources required to administer the 
placement exams were immense - professors were needed 
to create and facilitate the exam; resources were required 
to organize thousands of Scantron cards, feed them into the 
computer and grade them; additional staff was needed to set 
up and clean up after the exams.

Wendiann Sethi, Director of the Department of Developmental 
Math, knew there had to be a better way. She needed a reliable 
system that is easy for students to access off-campus, and flexible 
enough to accommodate different courses across various student 
levels. When she heard about the Maple T.A. MAA Placement 
Test Suite, she knew instantly that this was an excellent solution.

The Maple T.A. MAA Placement Test Suite Solution
The Maple T.A. MAA Placement Test Suite helps institutions 
place their students in the right courses quickly, easily, and at a 
fraction of the cost normally associated with traditional placement 
methods. This test suite automates the entire process, including 
assessment through to diagnostics, enabling the placement test 
to be taken anytime and anywhere. This online solution provides 
easy administration, instant results, and flexible scheduling.

The content, developed by the Mathematical Association of 
America (MAA), is extensive, rich, and accurate. Maplesoft, 
a leading provider of high-performance software tools for 
engineering, science, and mathematics, provides the ideal 
technology required to deliver this content online. This combination 
resulted in a powerful product used by various universities and 
academic institutions across North America. “Reliability and 
accuracy were our key concerns when considering an effective 
solution. We found both these attributes in the Maple T.A. MAA 
Placement Test Solution,” said Sethi. “An automated online 
system means that our students can take their tests anywhere 
and we have the results ready when they come in for orientation. 
This saves us valuable time that the staff can put into individual 
orientation for students. Suffice to say, it made us more efficient 
and the students are ready to start, right from the first day of class.”

The vast variety of question types and the scalability potential 
of the system make it an extremely attractive solution for Sethi 
and her team. Compatibility with other programs is also a critical 
factor. The ability of the Placement Test Suite to fit into course 
management programs such as Blackboard makes it easier to 
integrate into the university’s system.

With the built-in gradebook, results are quick and easy to generate. 
The staff is able to set test policies to determine how the students 
see their results. The question bank editor in the Placement Test 
Suite helps the staff to customize questions or create entirely 
new questions using formats such as Maple graded and open 
ended. This flexibility enables the university to provide tests that 
are suited to their exclusive requirements.

The students also stand to gain from using this system. Because 
of the system’s online nature, students can take the tests in the 
convenience of their homes. Since the tests are taken before 
school begins, they can receive feedback during orientation, 
which prepares them in advance for the courses they are placed in.

Amazing Results
By implementing the Maple T.A. MAA Placement Test Suite, Sethi 
and her team are able to serve the incoming students better. 
Orientation now is about preparing students for classes and 
becoming part of the Seton Hall University campus life, instead 
of grueling placement tests.

“I must say that our placement process has been completely 
transformed,” said Sethi. “Now administering the placement 
tests is totally stress-free and hardly involves any staff time. Better 
orientation means the subsequent teaching becomes more 
effective. We are able to better manage our orientation activities 
and spend more quality time with students at this critical time of 
the academic year.”

Seton Hall University Transforms Placement Process 
with Maple T.A. MAA Placement Test Suite
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Amsterdam University of Applied Sciences

Driven by low pass rates in mathematics courses, Hogeschool 
Van Amsterdam (Amsterdam University of Applied Sciences) 
decided to change their approach to teaching and learning 
mathematics. Online learning and digital testing were key pillars 
of this approach, and Maple T.A. was the primary tool they 
chose to implement this change. They saw immediate results 
with student pass rates in affected courses going up by about 
20% within a span of one year. 

Maple T.A. was introduced in the (Applied) Computer Science 
Program, to which students come with different levels of math 
knowledge. This created some obvious problems. To solve 
these, the university revamped the first year curriculum to make 
sure all students reach the same level by the end of the first 
year. Use of online assignments, homework, and tests using 
Maple T.A. strengthened the program. Results from Maple T.A. 
were then used to create an individual learning path that was 
relevant and inspiring for each student. 

“Students have different styles of learning, and the pace of study 
differs from one student to the other,” said College Professor 
Robert Meijeringh, MSc. “The use of Maple T.A. gave us the 
flexibility to teach accordingly, which was very important because 
students came from different backgrounds with varying levels of 
knowledge. With the use of Maple T.A., students got the chance 
to create their own learning path.”

Maple T.A. is an easy-to-use web-based system for creating 
tests and assignments, and automatically assessing student 
responses and performance. It supports complex, free-form 
entry of mathematical equations and intelligent evaluation of 

responses, making it ideal for science, technology, engineering, 
mathematics (STEM), or any course that requires mathematics.

The ability to quickly and easily create questions is what the 
University staff found most attractive in Maple T.A – the ability 
to include open-ended questions and the option to generate 
variations of questions meant that both the staff and students 
got a lot of flexibility. Parameterization is a key feature in Maple 
T.A. that provides each student with an individual set of problems 
that are algorithmically generated, reducing the likelihood that 
answers will be copied.

The “anytime anywhere” nature of the web-based tool meant 
that the students could work in their own setting and at their own 
pace. Students who took the initiative to learn on their own started 
with the Maple T.A. exercises. The teachers could then easily 
grade papers and assignments, providing immediate feedback, 
urging further exploration and study of the topic. Students who 
needed more structure to their learning were directed by the 
teachers, supplemented by testing and assessment in Maple T.A. 

“The flexibility in learning proved to be a huge motivating factor 
for students,” continued College Professor Robert Meijeringh, 
MSc. “Student satisfaction went up, with feedback indicating 
that different options for learning and individual support from 
teachers were highly appreciated. Not only did the data show 
improvement, but the overall quality of the student experience 
improved.” 

Encouraged by the success of this program, other departments 
in the university are beginning to adopt the digital testing and 
learning method. The university is also committed to helping 
other institutions make use of the power of Maple T.A., by 
sharing and exchanging question banks and other resources. 

Use of Maple T.A. at Amsterdam University of Applied 
Sciences Increases Student Pass Rate by 20 Percent
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Teaching Resources from Maplesoft

Featured Content

Explore Engineering Fundamentals
Free, professionally developed content designed to teach engineering 
fundamentals. Students use this material to explore and reinforce 
concepts, and instructors use it to supplement lectures, and as base 
material for labs and assignments. Topics include:

• Kinematics & Dynamics
• Intro to Vibrations
• Intro to Control Systems

• Robot Manipulators
• Electrical Circuits

Thousands of Homework Questions
Maple T.A. users can take advantage of 
thousands of free questions on calculus, 
precalculus, algebra, physics, and more. 
Questions and assignments can be freely 
used, recombined, and modified.

Clickable Math Applications for  
the Classroom
The idea of powerful mathematics delivered 
through very visual, interactive, point-and-
click methods has launched a new generation 
of teaching and learning techniques in 
mathematics. Classroom materials include 
interactive concept demonstrations, lecture 
notes, homework assignments, and more.

MaplePrimesTM

MaplePrimes is a web 
community dedicated 
to sharing experiences, 
techniques, and opinions 
about Maplesoft products, 
as well as general interest 
topics in mathematics and 
engineering.

www.mapleprimes.com

Video Series: Teaching Concepts with Maple
This collection of videos, together with step-by-step Maple applications that 
you and your students can use and modify, makes it easy to explore a wide 
variety of mathematical concepts using Clickable Math techniques. Created 
by Dr. Robert Lopez, Emeritus Professor of Mathematics at the Rose-Hulman 
Institute of Technology and Maple expert, this series covers topics taken from 
a wide variety of courses, with more added every month. Subjects include:

Teaching Calculus with Maple: A Complete Kit
Everything you need to teach Calculus 1 and Calculus 2! Leveraging both 
Maple and Maple T.A., Teaching Calculus with Maple includes lecture notes, 
student worksheets, Maple demonstrations, Maple T.A. homework, and 
more. Developed at the University of Guelph under the leadership of an 
award-winning teacher and field-tested in classes with hundreds of students, 
Teaching Calculus with Maple makes it easy to provide students with a rich, 
effective learning environment.

•  Differential calculus

•  Multivariate calculus

•  Linear algebra

•  Algebra and precalculus

•  Integral calculus

•  Differential equations

•  Vector calculus

•  Trigonometry

www.maplesoft.com/teacherresource

Everything you need to bring the benefits of technology to your classroom! Maplesoft provides a vast array of customizable 
materials to support dynamic classroom lectures, independent student exploration, and learning consolidation. Resources are 
available for differential calculus, integral calculus, multivariate calculus, differential equations, linear algebra, vector calculus, 
algebra, precalculus, engineering, trigonometry, and more.

Visit the Teacher Resource Center for:
• Clickable Math and Engineering applications
• Tips and techniques
• Videos and recorded webinars
• Community forums

• Lecture notes
• Interactive concept demonstrations
• Homework questions
• Engineering system models
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A  C y b e r n e t  G r o u p  C o m p a n y

About Maplesoft
Maplesoft, a subsidiary of Cybernet Systems Co., Ltd. in Japan, has over 20 years of experience developing products for technical 
education, offering a solution that applies to every aspect of academic life. Its product suite reflects the philosophy that given 
great tools, people can do great things.

Maplesoft’s core technology is the world’s most advanced symbolic computation engine, which is the foundation for all of its 
products, including Maple, the technical computing and documentation environment; MapleSim, the advanced system-level 
modeling system; and Maple T.A., a web-based system for creating and assessing online tests and assignments.

Maplesoft also introduced a fundamental shift in technical education through its Clickable Math™ and Clickable Engineering™ 
initiatives. The idea behind this shift is to create technology that will allow students and teachers to focus on the concepts, not the 
tool. These initiatives deliver powerful mathematics through visual, interactive point-and-click methods in Maple, while the intuitive 
physical modeling environment of MapleSim helps teachers to quickly demonstrate the connection between modeling concepts 
and the underlying mathematical theory.

Over 90% of advanced research institutions and universities worldwide, including MIT, Stanford, Oxford, the University of Waterloo, 
TU Wien, the University of Notre Dame, the NASA Jet Propulsion Laboratory, and the U.S. Department of Energy, have adopted 
Maplesoft solutions to enhance their education and research activities. In industry Maplesoft’s customers include Ford, Toyota, 
Cleveland Golf, the Canadian Space Agency, Motorola, and DreamWorks, covering sectors such as automotive, aerospace, 
electronics, defense, consumer products, and entertainment.

About Cybernet Systems Co., Ltd.
CYBERNET SYSTEMS in Japan provides world-class solutions and services in the CAE and IT areas. 
For more information, visit www.cybernet.co.jp/english/.
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