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Introduction Video Podcast Lectures Results

Students were surveyed to assess their comprehension of the
content and to provide feedback on the strengths and areas
of improves for each module. Student comments were
identified as either positive (correct), neutral, or negative

Video podcast lectures are carefully produced using Screenflow (Vara Software) to record Powerpoint presentations of the
lecture material. This software records the screen activity, as well as video and voice of the presenter. Individual scenes
are subsequently edited and additional audio-visual material are added. Advantages of podcast lectures include:

« they can be easily disseminated,

Objective: To help students gain a better fundamental
understanding of materials science concepts and principles,
and to advance their algorithmic thinking and computational

roficiency. | :
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Approach: Incorporating computation in the introductory « free up time in the class room for interactive learning, and Video Podcast Virtual
Thermodynamics of Materials course, using three types of « presentations can be perfected for pedagogic efficiency. Lectures Experiments
modules: Configurational Entropy ldeal Gas Simulation
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Simulations are developed in JAVA using the Processing platform. For virtual experiments and simulations, Processing
provides an easy-to-use graphical user interface, and modules can be compiled into standalone applications. Below are two - e - e ecunl et
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simulation modules that illustrate the possibilities of using virtual experiments to aid students in visualizing thermodynamic
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« Development: Instructor and the assistants jointly identify - ) = 4%_{!), — 1 i
concepts for computer-enhanced instruction in 2007. For Problems are created that require students to develop O0_ A _ 4 Conclusions
every major topic we produce three modules, algorithmic ways of thinking about a physical phenomenon using ofls § "B 31!
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« an electronically recorded lecture (e.g., in Podcast the Matlab platform. Rl ml QO=5,=6 iutfgwtlélé Clej?'/rigjlutmes’[ € Importance ot enhancing computatio
format) that can be easily archived and disseminated, Example problem: Configurational entropy, S, is defined as S = k; Ln Q aleale BB Q=2 =14 | . .
: : : : , : , , 311  Video podcasts are preferred over virtual experiments and
« simulation based virtual experiments, and where kg is Boltzmann’s constant and Q is the number of microstates O— 4 _q ool orobl v
« computer-based homework problems. available in the macrostate of interest. Q is shown, for an ensemble of A + B 410t computational problem solving
- Refinement: Computer-based instructional modules = N particles, to be Q = N!/(A!B!). Verify that this is true for an ensemble 10 5 " o think about th blem is 1o describ O Students expect high-quality modules
- - - - atoms and a 50:50 composition by generating a list of uniqgue compositions. ne possible way 10 think about the problem IS 10 descrioe _ _ .
developed in 2008-2009, implemented in 2010, and refined This broblem auicklv becomes intractable. A method to configurations using a pattern-based binary representation, J Phase-l project allowed for establishing necessary production
for 2011. genefate uniqﬂe migrostate configurations- IS necessary which can be translated into MatLab code. nirastructure
* Assessment: The impact on student learning Is assessed to ensure that it fits our ensemble’s requirements and 0 Graduate students involved with the project are engaged and
based on student performance and survey feedback. that is unique. consider the project to be a valuable learning experience in terms of
H . K L »1001—— O their own understanding of the subject and as preparation for
"= . careers as educators.




