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• Concerns about existing textbooks 
– None matched content of our class 
– Want textbook to reflect excitement and challenges of 

modern chemical engineering 
– Rising costs 

• Additional benefits of an online textbook 
– Easily adapted: 

• Stay current 
• Incorporate examples/content from other faculty 

members who teach the class in the future 
– Incorporate various types of media (ex: videos, applets, etc.) 

to enhance learning 
– Free to general public (and easily portable for other 

instructors beyond Stanford wanting to use any portion of 
the material) 

Motivation 



Motivation 



Process of Developing Online Textbook 
• Identified target areas for learning 

enhancement 
– For each lecture: identified most difficult concepts 

and possible methods to address each challenge 
• Solved example problem 
• Video demonstration of physical phenomenon 
• Detailed derivation of equations 
• Further explanation of concept and/or illustrative 

examples 

• Developed working list of planned additions 
with specific content and responsibilities 
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Design & Content of Online Textbook 
• Organization & Use of Modules 

– Each module corresponds to ~ 1 lecture. 
– Students required to review each module prior to 

respective class meeting. 
– Components of each module: 

• Core content: what we expect students to review prior to 
each class meeting 

• Practice Problems (with solutions) 
• Checkpoint Quizzes: 3-4 basic concept questions 

answered online before class time 



Design & Content: Module Overview 
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Design & Content: Module Overview 



Design & Content: Practice Problems 



Design & Content: Multiple Delivery Options 



Design & Content: “Recall” Pre-Req Topics 



• In-Class Activities 
– Clarify any commons points of confusion based on 

Checkpoint Quiz results 
– Real-world examples problems 
– Work on group projects 
– Lectures providing more depth on particular topics 
– Interactive exercises individually or in groups 

Flipped Class Format 



Additional Non-trivial Issues 
• Choice of Platform 

– Support and learning curve for instructor/developer 
– Constraints and capabilities of platform: how well 

do they match YOUR needs? 

• Designing Navigation 



Lessons Learned 
• Have all videos and all online content 

finished before first day of class. 
• No videos longer than 10 minutes (ideally 

6-7 min). 
• Platform technical support is critical. 
• Must have clear goals for what online 

component is intended to accomplish. 



Future Plans 
• Will transfer to new Stanford-supported 

platform (OpenEdX) for spring 2014. 
• Continue to make/improve enhancements 

for target areas. 
• Improve perceived connection between 

online textbook, in-class activities, and 
exam/problem set problems. 

• Not yet accessible to public but plan to: 
– Platform issues 
– Have avoided any copyrighted content 
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S1: Process of Developing Resource 
• Background: 

– Spring 2010: revamped course content to reflect 
modern chemical engineering (used required textbook 
but little course content mapped directly to textbook; 
no practice problems that reflected types of problems in 
problem sets and exams). 

– Spring 2011: no required textbook; provided our lecture 
notes and practice problems; recorded full lectures. 

– Spring 2012: Assigned students to review modules 
(lecture notes) prior to each lecture and answer 3-5 
online conceptual checkpoint questions prior to class; 
continued to build practice problem bank from previous 
problem sets and exams. 

– Spring 2013: First time on Class2Go platform 
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