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Session Goals

Describe the research undertaken as part of a CCLI 

Phase I grant.

Help participants identify student engagement 

challenges for their courses.

Share student focus group findings.

Demonstrate the Engaged in Thermodynamics material.

Questions and Answers



Research Rationale

Greater student impact, understanding, and 

retention can only be achieved with greater 

student engagement.

Supported by NSF grant DUE-0536299 

through the Course, Curriculum, and 

Laboratory Improvement (CCLI) Program.



Background on courses

Introductory thermodynamics course 

Åoffered each Fall semester

Åtypically two sections of 20 students each

Åmajority are Mechanical (occasional Civil)

Åmostly Junior students

Applied thermodynamic course

Åoffered each Spring semester

Åone section of approximately 30 students

Åtypically all are Junior Mechanical students



Engaged in Thermodynamics

ÅCombines real world scenarios, problems, 

and solutions.

ÅTakes lessons from case history and case 

study formats.

ÅAims to supplement, not replace, existing 

course materials and lesson plans.



Question

What are some pedagogical challenges in 

engaging students in your courses?



Thermodynamics Challenges

ÅProne to elicit a negative impression

ÅOften viewed as too abstract

ÅStudents have little ñfeelò for the topic or 

real world equipment

ÅOften taught with traditional teaching 

methods and textbooks



Three centrifugal chillers for campus cooling



Steam turbine co-generation apparatus



What is the most engaging 

material format?

Four different textbook formats were examined 

through student surveys and a focus group.

A.  Traditional format, average real world

B.  Traditional format, greater use of real world

C.  Graphical format, greater use of real world

D.  Heavy use of online format



What engaged the students?

ñActual systems, problems and solutions in 

real life applications.ò

ñReal life industry example problems.ò

ñDesign problems, problems that involve 

studentôs everyday life.ò

ñGreat color pictures with detailed 

descriptionsé.ò



What engaged the students?

ñémore on the actual machines, so we could 
recognize components when we see them.ò

ñéwe live in a real world not a theoretical one.ò

ñI think real world problems are important so I 
can relate them to myself and be more 
interested.ò

ñIf the problems donôt pertain to anything we 
would actually use then there is no point in 
doing them.ò



What do the students want in a text?

ÅA high number of quality homework problems

ÅColor photos of actual equipment (but not at 
the expense of other things)

ÅA solidly constructed paper textbook; online 
material was not well appreciated.

ÅProperly formatted tables and appendices



Perception of a textbook

ñThe textbook is boring overall.  Does not 

encourage one to read it.ò

Reading the textbook is a last resort.  For 

most it is a reference.



The Use of Focus Groups

ÅUseful way to get qualitative feedback 

ÅDone in small groups of 4-5 students

ÅGuided questions led to student reflection

ÅMuch richer information than written 
feedback










