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OrganizationOrganization
Brief  Annotated Timeline

Writing and journal articles 3 wks

Students read and discuss the writing text Style: The Basics of Clarity and 
Grace.  Also read and discuss 3 or 4 journal articles reporting on experiments in 
solid state physics, while writing up and reviewing the sections of their Kater’s 
Pendulum Experiment.  

Electronics and instrumentation 5 wks 

Starting with fundamental measurements of resistance and simple voltage 
divider circuits, statistics is revisited and extended to include T-test for 
combination of multiple data sets.  RC, RL, RLC, passive and active filters,  
diodes, transistors as switches, intro to Operational amplifiers.  All used to work 
on instrumentation with different types of meters and oscilloscopes.  Simple USB 
data acquisition via Tek TDS 2024B.  Includes constructing bench power supply 
from Computer power supply.  

Error Analysis and Statistics driven labs 2 wks

An experimental viscosity lab and the Tel-Atomic Cavendish Balance lab give 
real opportunities for detailed error analysis and propagation of errors.

Individual Projects 3 wks

Individual or paired projects after proposals submitted at end of electronics 
module.  

Oral Presentations of  Final projects 1 wk 

Students present summaries of their final projects.  Full journal –style 
articles on the project and 20 minute  oral  conference style presentations of final 
projects are made.  
As a part of our University’s writing program, students take two supplemental 
writing skills courses, one of which must be in their major.  Four us, the most 
logical course seemed to be the Advanced Lab class where we could concentrate 
on journal-style writing.  These supplemental skills courses must include writing 
instruction/discussions a revision process and minimum writing requirement of 
3000 words.  To get things started, we perform a Kater’s pendulum experiment  
(Tel-Atomic) to have some data to write about and do error analysis etc. on. 

Abstract/BackgroundAbstract/Background
 With fairly robust general education and cognate curriculum 
requirements (over 40  semester credits  gen Ed and 35 cognate) we 
have had to make our Advanced Laboratory sequence serve many 
purposes traditionally split into separate courses.  In particular we need 
to satisfy a junior level writing requirement, create competence with 
laboratory instrumentation, reinforce and extend fundamental 
electronics, advance the statistical treatment of data by the students, 
and try to touch on some traditional advanced laboratory experiments  
while still having room for students to design and implement individual 
projects of their own choosing.   The first semester of the sequence 
serves both our majors and minors (primarily secondary education) and 
typically has enrollments of 12 – 16.  This is the semester we try to 
teach our skills, but still have time at the end for one student 
designed/implemented experiments.  The second semester is focused 
more on applied measurement projects.  This poster will try to give you a 
sense of the flow of the class, how we’ve incorporated the different 
elements while still trying to make this an “advanced lab” experience,  
and a look some of the projects the students have completed in the two 
semesters.  We also use this course to develop oral presentation skills, 
so all final projects are presented in an open forum to the department as 
a whole

Conclusions and Future DirectionsConclusions and Future Directions
•Our advanced lab courses are meeting our needs by  
accomplishing a wide number of functions from writing through 
instrumentation and fundamental concepts to experimental 
design.  

•We would like to move further into computer data acquisition and 
experimental control. We’ve been looking for a simple interface 
that would allow small experiment control and monitoring for an 
introduction in the first semester and then hope to move to 
LabView  for the second semester and for our senior projects, 
which are required of all majors. 

Further Discussion on First Semester (309)
As a part of our University’s writing program, students take two 
supplemental writing skills courses, one of which must be in their 
major.  For us, the most logical course seemed to be the Advanced 
Lab class where we could concentrate on journal-style writing.  
These supplemental skills courses must include writing 
instruction/discussions as well as a minimum writing requirement of 
3000 words and revision process.  To get things started, we perform 
a Kater’s pendulum experiment  (Tel-Atomic) to have some data to 
write about and do error analysis etc.   A summary of the journal 
style format for all papers and a grading grid is provided to the 
students .  During these first 3 weeks we write up and critique 
sections of the first formal article about our Kater’s experiment.  The 
draft review structure continues, but reduces, throughout the 
semester. 
Typically 4 formal journal articles are completed.  Kater’s Pendulum, 
an RC/RL properties, Viscosity or Cavendish, and the final project.  
Grading for the course is primarily based on these articles weighted 
roughly 50/50 for writing and scientific treatment as reflected in the 
grading grid.  In addition to the articles, a laboratory practical at the 
midterm point counts for 20% of the grade and must be passed 
before moving on to the final half of the class and a periodic review 
of laboratory notebooks accounts for 15%, with the oral 
presentation of their final project being another 10%.  
One experimental “hit” has been building lab bench power supplies 
from old computer supplies that our IT dept. gives us.  We then use 
those to power our OP amps and many other later projects.
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Combining Writing, Basic Instrumentation, Fundamental Electronics and Traditional Projects into a One Year 
Advanced Laboratory Sequence at Grand Valley State University

Second Semester (311)
Our second semester is more like the traditional Advanced Lab but 
focuses on experimental techniques such as use of Lock-in 
Amplifiers, 4 terminal resistance measurements, and projects 
designed to measure properties of materials.  Some of the projects 
are shown to the left and have included measurements of speed of 
sound in different gases using Fourier analysis of resonances 
when driven with white noise, solar cell efficiencies as a function of 
temperature, the comparison of experimentally determined T(r) 
curves to those predicted by thermal diffusion equations, and 
spectroscopy using Ocean optics spectrometers.  We try to 
encourage students to pick projects based on literature searches, 
but with an eye to keeping them simple.

Multi octave keyboard based on 
TOS chip.

Foucault Pendulum using cds 
photosensor and FET driving 
circuit.

Differential pressure sensor used to measure 
pressure at the bottom of a flask containing 
different density fluids , mixed and unmixed.

Apparatus to compare  experimentally derived 
E(r) to that predicted by Gauss’ law. 

Comparing experimentally determined 
T(r) values for a thin disk to those 
predicted by the differential heat flow 
equations.
(Yes, there were apparent sinks and 
sources, probably due to poor thermal 
contact of the thermocouples or uneven 
insulation.  But it did make for some 
lively discussion.)

Presenting Posters in Second Semester
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