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This presentation briefly outlines a research project using practical investigations
to reinforce mathematical literacy and understanding.

Michael Fenton has been exploring the use of digital mulitmeters in science and
mathematics.

A spin-off has been the use of multimeters as a data logger substitute for primary
and secondary schools.

This work builds on research as a Ministry of Education e-Learning Fellow and
Royal Society Facilitator.



World first... using a
digital multimeter as
an inexpensive
datalogger

Not just for Seniors

More than occasional
 specialist experiments

Reminds us maths is a
science too
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Traditional approaches to using portable data logging devices have seen them
being kept for occasional “special’ lessons and as equipment saved for use year
12 and year 13 classes.

This is largely due to data loggers being expensive and relatively complicated
menu driven portable computers.

Sensors routinely cost in the vicinity of $90 to $350, depending on the type of
sensor being used.

In contrast, digital multimeters cost around $10, are simple to use, and sensors
can cost as little as 2 cents each.



$10 meters

For mathematical
concepts

(statistics, graphing,
algebra, probability)

For science concepts
(chemistry, biology,
physics, geology,
‘astronomy, weather)
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A class set of meters and associated probes. The pointed end probes have been
replaced by the author with ‘banana’ plugs as a safety feature.



Over 20 investigations
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A few of the sensors available...

© Michael Fenton 2010
nexusresearchgroup.com

The author has a provisional patent on the adapter used to connect sensors to
the multimeter.

A variety of sensors can be easily produced at low cost.

Here we see light, temperature, angle, and solar power sensors, as well as
resistor ladders.
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Some of the equipment designed and built by the author.
More equipment is being added (sensors) as time permits
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Students complete introductory activities guided by the teacher.

Primary school teachers may recognise this as a version of the inquiry model of
learning...this is actually a model of the scientific method.
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Assembling a sensor and using mathematics to describe how it functions.

This activity reminds students that mathematics is based in the real world and
has real world consequences if calculations are incorrect...



Differentiated
learning

Authentic
learning

Gifted and
talented

“Applied”
classes
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The equipment is portable and able to record many different environmental
phenomena, including nuclear radiation such as alpha particle emissions.
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Students can pursue their own investigations after they have completed the
introductory activities teacher.

This is a form of authentic learning that permits students to develop and improve
their key competencies as well as content knowledge and mathematical skills.



Key
competencies

Higher level
thinking

Practical skills
assessment

Research! Real
investigations!
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Finding the hot spots in the classroom.

Research has identified a lack of understanding of the nature of science by both
students and teachers.

Research has called for more practical hands-on investigations in science and
mathematics to enhance student learning.

Lack of affordable and robust equipment has been suggested as to why teachers
are reluctant to do practical work.

The use of multimeters could go some way to solving this problem.
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Understanding the nature of science

 Build your own tools
» Test your own equipment
* model, explore, analyse and refine

ideas and reasoning using data
collected.

» Students can use tools at home

More than just maths or science, its getting our
hands dirty and keeping it real...
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Do what real scientists do.

And guess what? Student start using the f-word to describe their lesson...it was
Fun!
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Year 12 Applied Maths Data Detective at work
Crime Scene Investigation 8 week module...real detective work!
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Typical use

Individual work

Group work

Data processing (eg, statistics)

Data presentation (eg,graphing skills)

Cloud computing — school OR home!
 File storage (eg, game design)

* Milestone reports (doc sharing with
teacher via Google docs)
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Year 12 Applied save a daily diary of work done. Shared with the teacher who
can edit and add comments.

Students also use their Google docs space as a flashdrive...to store files from
class so they can access from home.
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Learning not restricted to school equipment or scho ol hours!
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Cloud Computing...the concept of storing all our information/files on the internet

Access your work from anywhere in the world at anytime!

Combining technologies provides powerful new tools in education for teaching,
learning and assessment
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Some features just a click away...
Sharing files with a teacher is very powerful...instant feedback and

Teachers can share slideshows, data sets, summary notes or other files with an
entire class...



www.nexusresearchgroup.com/downloads/MichaelFenton_eFellow2008Report.pdf
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Research reminds us that it is not the technology that makes the difference...it is
how we use it.

Technology can stimulate conversations and thinking if used with appropriate
pedagogies and assessment tools.

For more visit www.nexusresearchgroup.com
*Science Fair
*Science education in New Zealand

http://www.nexusresearchgroup.com/downloads/MichaelFenton_eFellow2008Re
port.pdf

seLearning

*Gifted children

*Games programming

*Robotics

*Royal Society Fellowships

*Science and technology activities for primary and secondary students
*New Zealand research in education

*Authentic learning
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