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Leverage the opportunities of modern IT 
and today’s technologically adapt students

Enhance learning environment through 
student-centered lecturing

Stimulate classroom engagement through 
discourse

Encourage inquiry and critical thinking
Promote student ownership of learning 

environment
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http://www.lecturetools.org

LectureTools gets you through class …



 Beyond keypad “clickers”

Spatial questions and 
responses (vs. text-based)

Prioritizing /ordering responses 
(vs. selecting one)

Associations (linkages)
Etc.



 Students can ask questions during class
 Students respond to quizzes 

(textual & image based)
 Students self-rank difficulty of topics
 Student take notes and can mark-up 

slides, synchronized with lecture slides
 Students can access podcasts 
 E-textbooks can be integrated





Promote key skills:
• critical listening (analysis)
• Extract essence of arguments
• inquiry-based learning 

Promote ownership of leaning process
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•Tracking of 
class of 
160 students

•Excl. non-
LectureTools
laptop users

•“stayers”



I don't 
take any 

notes

Hand 
write 
notes

On my 
computer, but 

not using 
LectureTools

On my 
computer 

using 
LectureTools

Rarely 8 1 1 3 13

Some class 
sessions 1 7 1 13 22

Most class 
sessions 5 16 8 61 90

Every class 
session 0 14 2 22 38

14 38 12 99





More complicated (challenging?), essay-
based questions

Average of B/B+ achieved, as opposed to  
need for (confidence-building ) “curving”

Significant improvement in quality and 
wording of  responses (critical analysis)



Do you feel that the use of your laptop in class 
has affected your learning?

00 10 20 30 40 50 60

Significant positive effect

Somewhat positive effect

No effect

Somewhat negative effect

Significant negative effect



How do you feel that your use of laptops in this 
class has changed the time you spend on tasks 
unrelated to the lecture?

00 10 20 30 40 50 60 70

Significantly increased time on tasks
unrelated to lecture

Has had no effect on my time on tasks
unrelated to lecture

Significantly decreased time on tasks
unrelated to lecture



Students feel they learned more

Students report more distraction

Possible Explanations:

Students are really good at multi-tasking

Students are really bad at self-assessment



• >80% personal laptops, 
little need for university 
equipment

• New classroom 
functionality available

• More lively, engaging  
classroom setting

• Not possibly (nor 
necessary) to cover 
conventional amount of  
material

Teach Less, 
Learn More 
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LectureTools gets them to class …
Try it !



The classic model of classroom instruction before a passive audience may not sufficiently 
motivate students to learn and critically think through the arguments being developed in 
today’s science classes.  Concepts in most introductory science courses are still best 
illustrated using visualizations and/or demonstrations, but even the most stunning of images 
or spectacular exhibits offer only passive participation in the students’ learning process.  
Coupling the widespread availability of web-enabled laptops of today’s technologically adapt 
audience with interactive spatial concept challenges and other student feedback systems, 
we use discourse and critical analysis to improve the student’s capacity to examine scientific 
information, while encouraging greater engagement and ownership of the learning material.  
We will discuss our implementation and evaluation efforts of the IT-enhanced classroom, 
supported by the open-source program LectureTools (http://www.lecturetools.org), which 
uses web-based technologies for note-taking, PowerPoint mark-ups, animations, interactive 
quizzes, image manipulation and classroom feedback in large introductory classes at the 
University of Michigan.  While successful and well-received by the students, our experiences 
also show that use of computers and interactive, wireless response systems requires a 
rethinking of the standard lecture approach and goals.  In the web-enabled classroom it is 
neither possible nor necessary to cover the conventional amount of material in each lecture, 
as student multitasking (listening, note-taking, discussion and activities) is encouraged.  
While these changes to the classroom environment require that instructors teach in a more 
lively classroom setting and integrate hands-on activities in lecture materials, they result in a 
more active learning environment that better engages today’s students. 
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