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After completing all the five modules of the OpenMed online course and given the growing trend 
of OER and its promise in expanding access to higher education while lowering costs, I started to 
truly recognize the importance of this growing trend and its future implications/impacts on my 
math courses, my students, my institution NDU and higher education in general.  



1. Brief description of my project: objectives, activities, impact 

My teaching efforts in Mathematics stem from my belief in making learning fun and achievable 
for all students. For this reason, I always try to prepare my courses to be as comprehensible as 
possible. Sadly, Mathematics is not loved by everyone, and more often than not, Mathematics is 
hated, feared, avoided or set aside as irrelevant. As a teacher, I aspire to change this image of 
Mathematics in the eyes of students. I strive to make complicated theorems and tedious 
calculations visible, realistic and understandable. More than formulas and calculations, I want 
my students to be able to form and analyze statements or arguments. 

That being said, the primary objective of my project is to use OER in order to 
build/design/develop/modify/deliver/adapt math courses that fit the needs of my students and 
their curricular. This will play an important role in improving the learning outcomes of NDU 
mathematics courses and in the development of education at the Faculty of Natural and Applied 
Sciences at NDU and other institutions since it will be broadly disseminated at no cost to 
individual students and institutions. As a first step, I aim to transform my NDU calculus course 
(MAT 112-calculus II) to an open course starting fall 2018. 

Several activities will be executed to achieve my objective. First of all, I have to identify/locate 
resources (lecture notes, exercises, videos, links and other relevant hands-on practices) under CC 
licenses for use of primary sources as learning materials in calculus. Next, one has to 
choose/identify/use/reuse CC licenses that fit my course.  Finally, it’s time to reuse/adapt/create 
OER resources and share them via many platforms (Blackboard, personal website...). Further 
activities consist of  

1- registering some video lectures,  
2- challenging students by showing many applications of mathematics in real life, 
3- adopting the open badges system in the classroom to enhance students’ 

skills/achievements, 
4- designing/circulating an OER survey among students at the end of the calculus course. 

This project will have numerous impacts on me as an instructor (reputation, connection with 
other OER communities...), my institution NDU (enrollment, program learning…) and my 
students and students of other universities (lower costs, retention of knowledge…). Other 
consequences of the project are detailed in the next paragraph. 

2- Relevance of the project for me and for my institution 

Using OER in teaching calculus II or any other mathematics course will have impacts on me as 
instructor, my students and my institution NDU. At a personal level, this will foster connections 
with colleagues around the world and preserve a record of teaching innovations, allowing others 
to build upon them. Moreover, material that I will prepare will always be under peer review, 
which is a personal gain/achievement through increased reputation. Beside the lowers costs of 
course materials for NDU students (and students of other universities), MAT112-calculus II open 
course will be an open reference for MAT 213 (Calculus III) and MAT 224 (Calculus IV). 
Students retain material/knowledge even after completing the course and they become followers 
and partners in co-creating, enriching, moving, producing and reconfiguring the learning 



materials. For my institution NDU, MAT 112-open course or any other open course will not only 
be a support/resource for other faculty members but will also decrease the withdrawal rates 
(more than 40 % of students withdraw from calculus II and III courses each semester at NDU), 
will improve recruitment by helping the right students to find the right programs and will 
increase enrollment intensity (since MAT 112 is a math remedial course). Additionally, this will 
provide NDU a compact infrastructure and appropriate tools as well as technical support and 
training for the development of OER in Lebanon. This will develop high quality course content 
based on available OER from leading universities in the world and provide the mathematics 
department with new methods/approaches/systems/tactics for the development of sample course 
materials. 

3- Main results of the project 

I believe that the use of OER will lead to improvement in the mathematics’ teaching and 
students’ performance and satisfaction at NDU. Students will be more independent and self-
reliant and will become more interested in the mathematics taught.  On the OpenStax website, I 
have read the following: “I went from being horrible in AP Biology to actually reading these and 
went from a D 66% up to a A 90% so far” (OpenStax student). After implementing OER in the 
upcoming fall 2018 in my math course, I really hope to hear a similar quote from a math or an 
engineering student. Moreover, the use of OER will be an effective method for improving 
retention for at-risk students. Some at-risk students are challenged by the technology and OER 
actually makes their success rates drop. For students, OER provides access to supplementary 
materials, allow them to assess course materials before deciding to enroll/register and help them 
to maintain academic/intellectual links to their institution after graduation. For me, as instructor, 
using OER will lead to critical reflection, with evidence of development in my practice. This 
could be a result of exposure to other teaching approaches, of raising awareness of issues that 
had not been considered before, or through the process of adaptation. Using OER will also 
encourage NDU full-timers to collaborate more with colleagues and the exposure to OER will 
lead to instructors incorporating a wider collection of content, which itself leads to reflection: 
they use a larger range of teaching and learning methods and they are  free to share and improve 
material through the collaboration with colleagues around the world. OER adoption at an 
institutional level leads to financial benefits for students and/or institutions. The main 
encouragement point for the adoption of OER is the obvious saving for students when open 
textbooks are used to replace expensive purchased ones. Using OER in teaching will highlight 
the value of networking and sharing, allowing institutions and instructors to share their expertise 
and avoid repetition in their efforts/works.  

4- How these results will be used in teaching 

There are multiple reasons prompting Lebanon to be active in the OER movement. In fact, this 
will improve access to education in at least all levels of the education system to those who 
cannot make it through regular procedures (due various limitations) by watching a math video 
lecture, reading a lecture note or solving exercises.    

Using OER in my teaching will give students the opportunity to work with other students and see 
different points of views/opinions. Research lets students learn more efficiently when working 



together rather than apart, and it also improves self-confidence in students. Each student is 
responsible for one another’s learning, and students find out really quick that each group member 
has something equally important to contribute to the group in order to make the 
task/assignment/exercise an effective one. Students are exposed to and use many skills and 
abilities all over this strategy: Communication, problem-solving skills, cognition, and critical 
thinking which are all essential in the learning process. Moreover, students are engaged to learn 
by asking questions, investigating, exploring, writing, and reporting what they see.  This process 
leads students to a deeper understanding of the content that they are learning, which helps them 
be able to apply these math concepts/ideas/notions they are learning in new situations.  OER 
resources in teaching are useful for students when teaching something difficult, when we ask 
students to explain how they got their answers/solutions, what they learned and when we ask 
them to show examples of math problems that have already been solved.  

While teaching using OER, math instructors can evaluate students' abilities in different ways:  

- Solve math problems and explain some applications in real-world contexts. 
- Ask students to come up with alternative solutions/proofs of problems done in class or 

write consistent/rigorous proofs of obvious results 
- Ask students to design/construct 3-d solids that are usually hard to visualize on a 2-d 

board, like sphere, torus, etc.   
- Prepare a presentation related to a specific result.  

 

Finally, implementing the Open Badges strategy in my daily teaching will encourage students to 
work in groups, recognize achievements, show the level of growth in a skill, and go beyond 
grades. Not to mention that it creates useful ways for students to learn in the classroom, and to 
share what they have learned in a public forum or through a class blog/website or another social 
interacting tool. 

5- How these results will be promoted within your university 

Recently, the UCB announced a stimulating update, the recognition of open educational 
resources in the institution’s tenure, merit and promotion guide. This highlights the importance 
of tenure and promotion as a way for institutions to incentivize OER and open practices, and will 
optimistically provide a model for NDU and others to follow.  

The OER committee at NDU is actually designing policies for the use of OER in teaching and 
learning.  NDU should encourage staff and students to use, create and publish OER to enhance 
the quality of the student experience, provided that the resources are fit-for-purpose and relevant.  
I really believe that issuing badges for instructors and including them in their NDU promotion 
files or merit-system files will enhance NDU reputation in Lebanon and abroad. Needless to 
mention, instructors and NDU will be recognized by professional bodies, international 
institutions and community learning societies.  



6- Conclusions, challenges encountered and lessons learnt 

I think that copyright/publishers are the ultimate obstacle overall. In Lebanon, access to 
technology and connectivity are other problems.  Additionally, we have a lack of awareness of 
OER, digital illiteracy and lack of OER skills (for production and use).  

I have another concern around the quality of materials used/reused/adapted, as the mathematics 
department; for example, will not be able to guarantee the accuracy of materials.  It will be 
difficult to ensure that materials produced are OER, as learning resources are developed by 
publishers is used in everything (textbooks, exercises, exams…). More than that, publishing has 
long been linked with the checking of quality through external peer-review processes (careful 
copyediting…). The result is that faculty members will have difficulties to develop OER 
materials and more difficulties/worries to find and adopt quality materials for use in their 
classrooms. Additionally, most OER resources do not provide any indication about the quality of 
the resources stored within them. Quality assurance is one of the most challenging aspects of 
OER development and use. 

Using OER in mathematics will be problematic if they are only adopted, and not revised or 
remixed. For OER to remain vibrant and relevant, modifications and revisions are necessary. 
Faculty members are in general experts in their fields but they are not trained about how to 
develop curriculum materials, especially materials that are designed to be readily accessible 
across a variety of learning systems. The necessary skills for the development of high-quality 
OER materials exceed the high level of content knowledge that many faculty members have. 
Faculty members who like to develop high-quality OER must, at minimum, understand digital 
accessibility design, as well as have a technical understanding of metadata tagging and learning 
management systems. Also, because of the vibrant nature of the internet, this knowledge must be 
constantly updated. Thus, one of the biggest challenges of using OER is to find ways to 
incentivize faculty to develop and share high-quality OER materials. Some faculty members are 
not incentivized to spend any of their limited time and resources in producing nonpeer-reviewed 
materials. Such incentives might include financial incentives/badges system/promotion policies. 

In Lebanon, other challenges of OER appear as some students might not have required 
technology and might have computer literacy barriers. 

7. An OER Sample video prepared as a first step to integrate OER in MAT112 (Calculus II) at 
my university. 

https://goo.gl/Vh5zxf 

8. Chapter 1 (Derivatives) of MAT112 (Calculus II) designed using OER. 
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Review on Derivatives 
 
 
 

 
 
 
 
 



Section 1.1: Derivatives 
Section 1.2: Derivatives of Trigonometric Functions 

Chapter Outline 

“Download for free at http://cnx.org/content/col11964/latest/.” 

Section 1.1: Derivatives 

 
 
 
 
 
 
                                                           
Fig 1.1: Newton and Leipzig 

“Download for free at http://cnx.org/content/col11964/latest/.” 



Definition 1 

“Download for free at http://cnx.org/content/col11964/latest/.” 

 
Example 1: 
 
 
 
 
 
 
 
 
 
 

“Download for free at http://cnx.org/content/col11964/latest/.” 



Example 2: (Example 1 revisited) 
 
 

“Download for free at http://cnx.org/content/col11964/latest/.” 

Interpretation of the derivative 

“Download for free at http://cnx.org/content/col11964/latest/.” 



Example 3: 
  

“Download for free at http://cnx.org/content/col11964/latest/.” 

Differentiation Rules 

“Download for free at http://cnx.org/content/col11964/latest/.” 



Example 4: 
 
 
 
 
 
 
Example 5: 
 
 
 

“Download for free at http://cnx.org/content/col11964/latest/.” 

Exampple 4:

EExxaammppllee 55::p

Example 6:  
 
Example 6: 

“Download for free at http://cnx.org/content/col11964/latest/.” 



Example 7: 
 
 
 
 
 
 
 
 
 
 

Example 7:

“Download for free at http://cnx.org/content/col11964/latest/.” 

Example 8:  
 

 
 

“Download for free at http://cnx.org/content/col11964/latest/.” 



Exercises 1.1: Derivatives

——————————————————————————————————————–

Exercise 1. Find the equation of the tangent line to the graph of f at the point a

(a) f(x) = 2
x+3

, a = −4

(b) f(x) = x2 + x, a = 1

Exercise 2. For each function, find f ′(x)

(a) f(x) = 4x2−2x+1
x2

(b) f(x) = x+9
x2−7x+1

Exercise 3. Consider f(x) = 2x3 + 3x− x2

(a) Find f ′(2)

(b) Graph the function f and the tangent line at a = 2

Exercise 4. Use the defintion of the derivative to find the derivative of f(x) = sqrtx + 4 at the
point a = −4.

Dr. Roger Nakad



Homework 1.1: Derivatives

——————————————————————————————————————–

Exercise 1. Find the equation of the tangent line to the graph of f(x) = x3 + 2
x2 at the point

a = 1

Exercise 2. Fnd f ′(x) for f(x) = x2+9x+9
x2+1

Exercise 3. Use the defintion of the derivative to find the derivative of f(x) = 1
x+1

at the point
a = 1.

Dr. Roger Nakad
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Discussion Board  
Applications of derivatives in Real Life: Formula One Grandstands 

 

 

Formula One Grandstands 

 
Formula One car races can be very exciting to watch and attract a lot of spectators. Formula One 
track designers have to ensure sufficient grandstand space is available around the track to 
accommodate these viewers. However, car racing can be dangerous, and safety considerations 
are paramount. The grandstands must be placed where spectators will not be in danger should a 
driver lose control of a car (see the figure). 

 

The grandstand next to a straightaway of the Circuit de Barcelona-Catalunya race track, located 
where the spectators are not in danger. 

Safety is especially a concern on turns. If a driver does not slow down enough before entering 
the turn, the car may slide off the racetrack. Normally, this just results in a wider turn, which 
slows the driver down. But if the driver loses control completely, the car may fly off the track 
entirely, on a path tangent to the curve of the racetrack. Suppose you are designing a new 



Formula One track. One section of the track can be modeled by the function f (x) = x3 + 3x2 + x . 
The current plan calls for grandstands to be built along the first straightaway and around a 
portion of the first curve. The plans call for the front corner of the grandstand to be located at the 
point (−1.9, 2.8). We want to determine whether this location puts the spectators in danger if a 
driver loses control of the car. 

 

 

 

(a) One section of the racetrack can be modeled by the function f (x) = x3 + 3x2 + x. 

(b) The front corner of the grandstand is located at (−1.9, 2.8). 

1. Physicists have determined that drivers are most likely to lose control of their cars 
as they are coming into a turn, at the point where the slope of the tangent line is 1. 
Find the (x, y) coordinates of this point near the turn. 
2. Find the equation of the tangent line to the curve at this point. 
3. To determine whether the spectators are in danger in this scenario, find the x-
coordinate of the point where the tangent line crosses the line y = 2.8. Is this point 
safely to the right of the grandstand? Or are the spectators in danger? 
4. What if a driver loses control earlier than the physicists project? Suppose a driver 
loses control at the point (−2.5, 0.625). What is the slope of the tangent line at this 
point? 
5. If a driver loses control as described in part 4, are the spectators safe? 



6. Should you proceed with the current design for the grandstand, or should the 
grandstands be moved. 
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