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Abstract

One of the most promising prospects in educatidhasuse of electronic multimedia
tools in the classroom and extended to the intertlmethe Fall 2005, a thermodynamics
class was taught using the UTSA Instructional Tteeelassroom. Seventy three students
were in the course and it was presented usingathstimultimedia resources available at
UTSA. Lectures were primarily PowerPoint mixediwilhe use of a document camera.
The document camera was used to keep the couesadtive and dynamic. If students
asked a question, the camera was used like a bbalkl because it was beyond the
confines of a slide presentation. Each lecturewi@eo taped and posted as a streaming
video file within the WebCT course management systéll handouts, homework and
exam solutions were scanned into pdf files and naaddable within WebCT. An end of
the class survey having 58 specific questions wasucted and about 68% of the
students participated. Feedback from the survglylighted what students found to be
helpful and has been used to adjust for next seme$he strongest survey results were
in the area of being treated fairly by the instouetnd the students responding with
integrity. Results show that students develop\arall attitude toward the class and
instructor and this influences responses in maagsar Lastly, the instructional workload
for those who teach in a multimedia classroom &t beyond that of the traditional
marker board class. The author concludes thatimmedtia classrooms are the future and
speculates about what the future will look like.

I ntroduction

Multimedia is a broad term used in educationallegcyet the common point is the use
of electronics in presentations. In the early geawultimedia electronics would include
record players, cassette tapes, head phones,elmoks, and students in cubicles
learning at their own pace. It transitioned tortvead projectors, transparencies, slides
and today it includes laptops, PowerPoint, audd@wiclips, etc. From the beginning,
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there has been thrust to augment traditional laegrresources with new technologies that
have become available largely because of elecsonioday, the trend continues and has
intensified. Yet the challenge has not been hoadimpt technology to increase coverage
of information, but the challenge has been to iasedearning. As the mix of audio,
static visuals, dynamic visuals, and hands-on hagased, there is a growing consensus
that more is often worse than less. It is veryeasreate a multimedia class or lecture
in which very little learning occurs, yet much méekis covered. The problem would be
described as information overload with insufficime allow for assimilation,
processing, categorizing, pondering, questionitgy,vehich are critical steps a student
should take in the cognitive process of learrlidg new electronic technology is tried in
the classroom, one hears of student feedbackdlzatapeat of what earlier students said
about earlier technology. One hears that PowetPsuicks the life out of a class,” yet
one could hear similar comments about overheadsidip-visuals. Whenever there is a
lack of spontaneity or interactivity, the live dietclass is drained. If the instructor
launches into a solo monologue, students drop Guten the trend that multimedia
learning has become more powerful, its wise useedisas common misuse, needs to be
understood. The greatest misuse is not allowing the audi¢inoe to absorb and
internalize the new material.

Classroom

In order to try multimedia presentation equipméme, request was made to teach a core
mechanical engineering class, Thermodynamicsdnaof the best equipped classrooms
at UTSA. Because of class scheduling difficultibg, first 3 weeks of the semester were
held in a traditional chalkboard class. The road two relatively small chalk boards in
the front with a raise platform. The seats araraged in a deep, narrow layout, and are
cramped having small pull-up, flip-over writing }pThese rooms have been in use with
little modification since originally built.

After three weeks, the class was moved to thereleicttheatre classroom, see Figurel.
In contrast, there are two large back projectioeet on the left and right side of the
instructor. They are well above the minimum of 8tfédnence the instructor can move
without blocking anyone’s view. The instructor@nsole is shown in Figure 2, and has a
dedicated PC, power/projector/internet hookupgdptops, touch-screen control panel,
VHS and other audio/visual projection equipment ffiaying films, but was not used in
this class), and a document camera. The docuraemtra is becoming widely employed
throughout UTSA and is apparently considered aargsd component of a modern
classroom. All of the equipment was housed inresote behind which the instructor can
stand or sit.

In front of the instructor, in the middle of thesti row of student seating, are two large
TV-like monitors which the instructor views, segtiie 3. These display what is on the
screens that the students see. So the instriegenghat the students see without turning
around and looking up at the screens. As theuastr becomes more familiar with the
technology, the screens are found to be helpfulhvdvatching between equipment like
PC and document camera. Without this, the ingtruoy forget to switch the command
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buttons on the console so that the screen contiougsow the PC while the instructor is
working on the document camera. It may take afewonds to minutes before a brave
student gets the attention and asks it to be fixaedh previous class, this became a point
of agitation for some students whose displeas@&dagtthen infected other students.
Having these monitors, the instructor can quicknge to seek what students see and
adjust. Another example of their use is when tilstadce learning technician who
monitors the classroom equipment, decides to @asrealler live camera image of the
instructor over a portion of the screen. This Banhbe seen live in the classroom, but is
available through the WebCT course managementmytstenrolled students who want
to review the lecture. The lecture can be replay@dg streaming technology over the
internet. The camera shot of the instructor ofégplaced in the lower right corner of the
screen. Often the instructor will watch the monisee if their image is being presented,
and move text on the document camera so thahdtisovered by the image. This small
thing did become a source of agitation for somdestts who replay the lecture in order
to take better notes, yet find parts of the sctdeoked. The distance learning technician
may be instructed to add the image of the instruatorder to help keep a live
appearance, because it appears to be standarat@tacswitch the camera image in and
out a few times during a 50 minute lecture. Thetie® console for the technician is
shown in Figure 4 and typically controls more tloge classroom at a time.

The student seating in the theatre classroom isimare comfortable and spacious.
Students can enter and exit a row without seriggrsiption to other students. The room
has a higher ceiling and modest theatre slopeusieists can see over the heads of those
in front of them. The room had a less narrow \estpllayout and can hold 99 students.
Probably the best feature is the student desktbypswwere continuous from end to end
of the row. They were also relatively deep, allogvstudents to have multiple things in
front of them during lecture. Likewise, there isahunore room for taking exams, which
require the use of a calculator, equation shedgsihook, and exam sheets. The
physical attributes of the new room are so muctebétan the old room, and this switch
is believed to have a good impact on student recaptss. Just like a building or office
creates an inviting ambiance, the classroom hathpact on the feeling of students in
the class.

PowerPoint

At the beginning this instructor considered multthaesynonymous with PowerPoint.
However faulty this connection may be, it shouldd®eognized that using the multimedia
theatre classroom largely means that one uses Powyor that the semester began
with almost the exclusive use of PowerPoint.

Because everything was done in PowerPoint, on&klyuicund it important to generate
lectures. Examples of slides are shown in Figur&®e textbook comes with excellent
electronic support, including a CD that contair®mplete solutions manual and
textbook in pdf files' Having the solution manual in pdf files is not ammon, yet
having a complete copy of the textbook was rargtferFall 2005. This was a huge
advantage in making PowerPoint slides. One can the textbook and use graphics
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copy-paste or text copy-paste to create slide® dtiality of the pdf images is excellent,
especially if one zooms to 150% or 200% in Adolewar before copying a graphic so
that it looks clear when pasted in PowerPoint. Jtiyke of the textbook also lends itself
to multimedia presentation. It has a high densitgraphics. The outside page margins
are about 1/3 of the page width, and it is usqarésent most figures and tables. If a
figure requires more space, it is placed in lapgetion of the page and displace text.
Yet, most fit comfortably in the outside margirBecause of the large number of
illustrations, one can make presentations thatiiagnal bullet point lists. Gauging
student responsiveness during the first few lestutes instructor sensed that text
dominated slides killed student attention. Assbmester progressed, the presentations
tended to be more graphical.

Because the complete textbook is in pdf files @Dasupplied to the instructor, one may
think this is a new trend in textbook publishingaybe it is forerunner of the changing
landscape of textbooks, such as predicted by Liehlvaose heat transfer textbook is
available free in pdf format.Some predict that the traditional paper hardtextbook
dominated by technical publishing firms may be $apied by individual publishers and
internet ebook distribution or groups of authorsviki internet collaboration. Regardless
of the future, today most publishing company repnéstives have a negative reaction
when asked if a copy of their textbooks is avadabh pdf format to instructors. Having
spoken with numerous publishers, they are concetredheir print ready pdft files will
be misused. A perusal of ebay shows offeringoofplete pdf solutions manuals for
many engineering textbooks, emailed directly tocm®yfor a modest “buy it now” fee of
a few dollars. These solution manuals were not igéee by the ebay seller, but by the
publisher. Likewise, they are for restricted instor use and not resale especially to
students. At this time it appears to be more cdirmomaly to have a complete copy of the
book in pdf format for instructor use. Maybe tkeent handling of music and film
copyright may set the precedence for the textbodlstry.

New scanning technology makes it easy to copy aeccalor images from textbooks.
When textbook files aren’t available, the auth@rscthe desired pages. The cost of a
good scanner is very reasonable, even for one t@apéahigh quality images. A quality
scanner is now as essential as a PC and printée ioffice of faculty who need to make
multimedia presentations.

Over the semester, the style of lecture presengtbanged from completely
PowerPoint to a mixture using the document camé&has was primarily prompted by
the restrictive nature of PowerPoint. It is difficto gauge the number of slides one can
cover in a 50 minute lecture. If there are questiohere may be uncovered slides
needing to be skipped to get to a wrap-up slidapdng slides is not professional and
left a bad impression with some students who fetitstructor didn’t have control of the
clock or class. Likewise, students want to seestietion to a problem developed not
just presented. Using PowerPoint, one can “flypi€ces of the solution, yet this is very
time-consuming to construct and awkward if therungor forgets what piece flies at
what point in the development. This style of préagon is like that of covering a part of
a transparency and sliding it down as the discagsiogresses. In general, students view
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this as too canned. The instructor tried solvimggroblem on paper and scanning to
generate an image that was brought into PowerPdiet.the students wanted to see the
problem developed, starting from a clean pieceapigp or a clean marker board. As the
semester progressed, the restrictiveness of PowefBoa class like thermodynamics
was apparent. Students needed to see problemlmpegeavith opportunities to explore
changes as motivated by their questions. The dentitamera was used to do this.

Document Camera

The distance learning center will not allow the akéhe marker board in the
Instructional theatre classroom or any other mdtra technology dominated room they
control. Although equipped with a large board, tteddle portion was draped with a
UTSA banner as background for the video camera nExt best thing is the document
camera which projects an image onto the screee.infige is often of a sheet of paper
on which the instructor can write, as shown in Feg6. This acted as an electronic
blackboard. Observed advantages include: sheetgwekly be removed (equivalent to
erasing the board), sheets with preprinted prolsi&tements can be the starting point,
and pen strokes are similar to chalk strokes. Samimserved disadvantages include: the
hand blocks the view (like the instructor bodyriont of the chalk board), the resolution
is low, the faculty has to frequently adjust camferaus or size, the faculty can write
outside of the projected area (leading to agitaedments from students, “your off the
screen”), it is impossible to erase a mistake,@nyg black markers were effective.
Despite drawbacks, using the document camera gesaa improvement and was used
increasingly during the semester. This was abledak the monologue and allow the
students to direct the flow of the class, withiagen, to address particular questions or
approaches to problems.

Student Feedback

Students input was regularly solicited during temester and a more details survey was
given at the end of the final exam. The survey grasn after they had completed the
class and had an overall sense of how well they Aidommon problem with course
surveys is they to get a significant number of oeses, you need to catch students before
the end of the semester, yet a significant pomiotmnere grade is often determined by a
final exam. Promptly after the final exam, emosi@bout the “fairness” of the exam

may bias feedback. Overall, there is a significkegree of variability on the positive or
negative feedback one can get depending on whesutlrey is given and what is the
immediate emotional state of the class.

The survey consisted of 58 questions and studesits asked to respond by circling
either: SD (strongly disagree), D (disagree), Bugral, or no opinion), A (agree) or SA
(strongly agree). Out of 73 students, 48 complétedsurvey so that about 68% of the
class participated. The grade distribution fordlass was 13% A, 16% B, 42% C, 10%
D, 19% F/W, so that about 30% of the class didaobieve the goal of passing the class
and a large fraction of the 42% who earned C gradee disappointed in their
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performance. The grade distribution is mentionechlbise it is the author’s opinion that
survey results are readily biased by giving a laageentage of A grades.

In Table 1, the questions and responses are sugedarirhey have been sorted from the
most strongly agree to strongly disagree The ngbst column is the average score used
to sort questions. If a response was above alib8i the class average “agreed” and if it
was less that -0.8 the class average “disagredti’the statement. It is heartening to see
the most strongly agreed with question was abowtthey felt they were treated. From
the perspective of technology, they liked homewsokitions being made available

within WebCT, probably because they can accessjivhere and anytime from the
internet. They also liked the classroom whichab#hor believes has a strong overall
correlation with student performance. If they dreaclass because of uncomfortable
seating or cramped table space, the atmosphehe ofdss can be set in a negative
direction. They also liked the textbook and a feamns which are summarized in the
table.

Question 39 concerned PowerPoint and it was heagén see that providing the slides
via WebCT was considered helpful, and questiond@ifiened that students reviewed the
posted slides. There are concerns about mateiiad hoo easily accessible to the
students, whereby they may skip class and assigisraed rely more on supplemental
material. Question 38 addresses that point whadeasts “strongly disagree” with the
assertion that having PowerPoint slides availabt®eraged them to miss class.
Likewise, Question 31 was the opposite of 39, wistwmdents confirmed that PowerPoint
lectures were not “terrible”. In summary, thed&tnt responses confirm that having
WebCT access, video lectures, copies of homewowk capies of PowerPoint lecture
slides did not encourage them to miss class wisiamplicitly correlated with diminished
desire to learn the material.

Questions 36 and 34, reveal that the video lectweze much less effective than the
instructor believed they would be. The studenpscilly reviewed a lecture or two, for
the novelty of doing it. But, only a very few samds routinely reviewed the lectures. In
one case, a student had emergency knee surgerl fonoed them to miss about 4
lectures. Upon return, the student cheerfully regubthey were able to keep up to date
by viewing lectures from home over their high spB&L internet connection. The
student, however, was quick to follow up with a tamt that the audio was not able to
hear a student’s question but only the instructeoise. The instructor used a lapel mic
and the classroom was equipped with talk buttonherable tops in from of each pair
of students, see Figure 1. Likewise there werg dewn mics hanging from the ceiling.
In theory, if a student wanted to speak, they wandldi down the button which would do
two things. It would move a camera to the studeat send the student’s image to the
video streamed file or to a second distance legrsiie. It would also activate the mic
which would pickup the student’s voice. None o$tihowever, was evident to the
student asking the questions. Their image waslisptayed and they could not tell if
their voice was being recorded. At the beginnthg,instructor asked students to hold
down the button when they wanted to ask or ansvgeieation. Yet without feedback, it
was quickly forgotten. Worse even, many studergseweluctant to push the button and
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were less apt to participate. After a few weels,ihstructor stopped asking students to
use the button, and concentrated on those who pvesent in the lecture. As the
semester progressed, there was less concern amriagjng a quality video for after-
hours viewing. The focus was to create and mairdaiormal classroom environment
where the electronic technology was not intrusieg,only in the background.

Overall, the student feedback was encouragingt yeompted some changes. Informal
feedback was also collected from students who sigdehe Instructor try more dynamic
media and also move away from the stiff PowerPuwirst more flowing lecture using a
TabletPC. Both are being used today, and are sheclbecause they may represent
more of the vision of the future multimedia clagsro

Internet Video Clips

Within the past few years, there has been an exyplag video clips available over the
internet and many are suitable for use in the abass. A good example is related to the
4-stroke otto cycle common in spark-ignition inegroombustion engines. Within the
PowerPoint presentation, one slide showed linlstés that have dynamic illustrations
and two sites were visitéd. The transition was virtually seamless and thericsor was
able to use things that would have been expenn@ impossible to create myself.
Video clips of physics experiments also are intamngsbut only still clips of a few
experiments and a demonstration are available absi3 Another example is that of
university produced video clips such as from théversity of Coloradd. In the future,
one would like to see more available via the intégo that the instructor doesn’t have to
spent time managing files and making sure thetlatdsos are being used. The
preferred way would be for the department, collegkbrary to secure site license to
educational resources that can be accessed ovetéheet, if costs are an issue. Or, the
instructor can hunt for appropriate clips for thedass. Because short video clips are
effective, the instructor has purchased a digaahera and is asking student to generate
their own educational resources by becoming thehtera This is a topic in itself, yet
having students teach students holds promise becdulke advances in electronic
technology.

TabletPC

Near the end of the semester, a few students sieghtbait the faculty explore using the
TabletPC in the classroom. After making some ingsj it was found TabletPCs were
being using in a few classes at UTSA. From Questiof the survey, one found
students had been exposed to them and typicadd likem in the classroom. The
instructor had no experience with a TabletPC buaid#®l to move in that direction and
try one in the Spring 2006. After some researclwvas found that the TabletPC has been
used and discussed in a number of educationalestit’**and has some distinct
advantages. First, a pen stylist is used to writéhe screen of the TabletPC which can
be displayed onto the screen. Using digital-ihk, ¢color can be switched readily, it can
be made into a highlighter, and it can be turnest tike a pencil and used to erase
mistakes. It brings the dynamic board experierazzk linto the class. Using Microsoft
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Journal software, one can transform existing fileparts of files into Journal files. One
can add or erase annotation without disturbingotiginal imported text or image. A
typical example of a screen images is shown infeégid, where the semester syllabus is
shown. Using the highlighter, one discusses tladsgaf today as well as plans for the
week and possibly alert students to the next duamework, or exam. This has become
the favorite way to begin all lectures. With aakuclick, the next Journal file is opened
and one proceeds with the lecture.

Figure 8 shows another example of a screen imdgesaflving a problem. The original
problem statement with illustration is electronigaut-and-paste from the text. The
markings can be added with quick changes to thar aolthickness of the pen. The
students then can see the solution to the probtaraldped in a flowing error-prone yet
real environment instead of a debugged and canoeefPoint presentation. The
instructor can often change solution strategiesdoiress questions, just like on a chalk
board. It takes some learning, but the TabletH@tistive and readily mastered.

In addition, the screen images and audio are caghtusing Camtasia softwarel2. This
software is loaded onto the TabletPC and is a&t/at the beginning of the lecture. The
instructor proceeds as normal and the audio arebwade saved, without sluggishness on
the TabletPC. The only way to determine if thewgafe is working is to see a small icon
flash in the lower right portion of the taskbart the end of the lecture, the software is
deactivated. The files can then be edited to preguoduction quality screen casts. This
software has gained widespread use and is targetadaudience much beyond the
typical University classroom, hence only a smaltipo of the capabilities are used. For
our purpose, the files are not edited or cleanetiake produced as recorded. The
production is streamlined and begins with a fewkslibefore the TabletPC is loaded into
the briefcase. Because it is battery operatedyrtbeessing occurs in the briefcase while
the Instructor answers questions and walks baclags. It is often completed in ~5
minutes before getting back to the office. It caw be loaded onto WebCT with a
surprisingly little effort using WebDev, or any ¢ea management system. The most
annoying part of the process is creating the liitkiww WebCT to the uploaded files.

The author settled on the Macromedia flash foralgtough the software offers avi,
wmyv, mov, etc. Files are automatically stored meavly created folder per lecture for
organization purposes. All of this can be autochatéhin the Camtasia software. The
video screen dimensions used are 800x600 with B&Jehcoding/compression. The
files use “high color” so they look sharp. To sawethe file sizes only two video screen
frames per second is used. In this way, the eblirminute lecture takes about 15 Mb.
Having 2 frames per second makes the pen strokitie gumpy, but no information is
lost. The quality of the audio is considered more important.

Conclusions

In conclusion, a number of technologies have beed to create a more engaging
learning environment for students. This is beingalin a traditionally difficult
mechanical engineering class of thermodynamicga# observed that a well equipped
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classroom is essential for the instructor (PCdptookups, large/clear screens,
document camera). Likewise a comfortable roontHerstudents is needed if you want
them to focus on learning. In a lecture dominateds, electronic technology is not to be
viewed as simply PowerPoint but should includeuse of dynamic video clip (readily
available via the Internet) and electronic markeard. The document camera and
TabletPC have been used to keep a dynamic, initezaatimosphere in the class. Using
course management software, additional educatgourees can be made available to
students. Students especially like having readgssto material outside of lecture and
office-hour times.

The level of effort to investigate new technology @aecure the hardware/software with
the University structure often inhibits faculty éo@tion and innovation. It takes faculty
time to explore options. Often one learns whatsdaevork as well as what does, so one
must be flexible and responsive to students. iwlork, canned PowerPoint lectures
were deemed a failure. Students can quickly bedamsérated if the lectures are not run
smoothly or if they inhibit their participation. v@rall, faculty should continue to
evaluate new technologies because so much is aiaingthe digital, audio/visual arena
and much of it can be use to facilitate learninge Tse of screen casting using a
TabletPC is especially promising and is currendiny pursued with early student
feedback being overwhelming positive.
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Figure 1. Instructional theatre classroom from baickoom.
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Figure 2. Instructor console with PC, touch-screemtrol panel, and document camera.

Figure 3. Instructional theatre classroom from fr@ivroom showing TV monitors.
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Figure 4. Audio-visual console used by IT techmisia
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Joule-Thomson Process

A thermodynamic process
{also called a throftling
process) in which enthalpy
is conserved.

Magnitude of the
temperaiure changs {ofien
drop} during a throttling
process is governed by a Far
fluid property cailed the A :
doule-Thomson cosflicient.

Joule-Thomson Effect

Llguids and nen-ldeal gasses exnibit Intermalecitar
nteractions (cohesion).

When fluld expands, the canesion ends whizh
require ensrgy. This energy comes from the fuid
c3using It io cool oown.

Il eaergy. + Faow ensrgy = {onslam

P N

| =
St

g =5

Joule-Thomson Cooling

Ziare nigh pressure
Hitrogen

JT Cooter used to

gENErate cryogenic
{77 K} Nquid Nitregen,

Joule-Thomson Effect

Wil Thamsan (Lasd Kelhin)

Jarmes Preacoil Joule
Engimh, vEiB-4B50 Englian, 18241807

Joule-Thomson Cooling

High prasers
The e%ect s observad n AL
refrigerators and alr-

conditianers.

Gas at very nigh pressure
is allowead 0 escaps
ihrgugh & very small
nazzie into a farger e

volume, which contains the  ~ I LY
glement b be cooled, =

CO2 fire extinguisher freezes
water in a test tube.

videe Encycicpesia ol
Pligsizs Dameantnlioss

Figure 5: Example of PowerPoint slides with higimsity of visual graphics.
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6-113 Consider a Carnot heat-engine cycle executed in a
N —e— - . N R
steady-flow system using steam as tre~yorking fluid. The

P s 5

cycle has a thermal efficiency off 30 pgrcent, and steam

= % P - COr
changes from saturated MQuid to saturated vapor at 275°C
during the heat additigh process. If the mass flow rate of the
steam is 3 kg/s, dgfermine the net power output of this

% T

engine, in kKW.

W 23.€ kW
W 21913 kW

Figure 6: Example of document camera slide withioal problem statement from
textbook and worked solution developed in class.
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ME 4293: Thermodynamics IT “
MWF 10:00 — 10:50, Spring 2006

Mondar Tuesday Wednesday Thursday Friday

Jan 16 Q Jan 17 Jan 18 Jan 19 Jan 20

Holiday Classes Begin Review HW #1: 7-46, 7-72.
7-88,7-114, 7-134

Jan 23 Quiz #1 Jan 24 Jan 25 Jan 26 Jan 27

Review Review HW #2: 7-163. 7-170.

7-194, 7-204, 7-210

Jan 30 Jan 31 Feb 1 Feb2 Feb 3

Ch 8 = Exergy Ch 8§ - Exergy HW #3: §-16. 8-20,
§-30, §-36, 8-51

Feb 6 Quiz £2 Feb7 Feb 8 Feb @ Feb 10

Ch 8 — Exergy HW #£4: 8-54, 8-57. Exam #1, Ch 7-8

8-63, 8-76, 8-02

Feb 13 Feb 14 Feb 15 Feb 16 Feb 17

Ch 9 — Gas Power Cycles Ch 9 - Gas Power Cycles HW #5: 9-20, 9-34,
0-52, 9-84, 9-91

Feb 20 Quiz #3 Feb21 Feb 22 Feb 23 Feb 24

Ch 9 — Gas Power Cycles Ch 9 - Gas Power Cycles HW #6: 9.03 9.108,

9-123, 9-129, 9-157

Feb 27 Ch 10 - Vapor Feb 28 Mar 1 Mar 2 Mar 3
Power Cycles Ch 10— Vapor Power HW #7: 10-22, 10-25, 1,1 4
Cveles ... b 1.10-32.10-38.10-51 _, 4
1 ®

< Ed

TR A Lo LG T 001 AM

. (o 3w 2R =
.n —_— 00:30 7 50:25 | gt

Figure 7: Example of how typical lecture beginsgsrabletPC image projected to the
screen while audio/visual are being captured uSiantasia software.
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B Feb8 - Windows Journal
| File  Edit \ew Irgert Actions Tools Hel

PP #2729 B/ AAEEEEEN EEE

892  Steam enters a turbine at 12 MPa. 350°C, and 60 m/s .

and leaves at 20 kPa and 130 m/s with a moisture conlent of W‘.w = 3 Efng }"M/l %#31'““)
5 percent. The turbine is not adequately insulated and it esti- . —_—
mated that heat is lost from the turbine at a rate of 150 kW. —=2 C“'_.J “wA

The power output of the turbine is 2.5 MW. Assuming the R :

surroundings to be a1 letermine () the reversible = Wn ( +I = YJ%

power output of the turBing. (4) the exergy destroyed within

the turbine, and (¢) the second-law efficiency of the turbine.
(d) Alsof estimate the possible increase in the power output

of the turbine if the turbine were perfeg asulated.
-

—
Steam t/l// 7/ =%
/_m mh b

20 kPa
130 mis
x=095

R a5 Tvle ioeoam

(3557 75023

Figure 8: Examples of Microsoft Journal screert saages from a lecture.
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Table 1. Thermodynamics Course Survey Summary, Fall 2005.

54
16

1
58
46
20
28

39

18

56
55
37

14
45
48

57

5
7

15

21
49

32

42
27

6
30
22

53

36

4
47
26

29

Questions SD

You like the way you were treated in this class. 0
Worked homework solutions should be made
available using WebCT

0
You like the classroom BB 3.04.18 1
You like the way exams were handled in this class. 0
The textbook has good examples 0
You passed the homework “integrity check” 4

1

Answering “conceptual” problems was helpful
Instructor provided PowerPoint slides helped you

learn 2
It is helpful to go over homework solutions in das
using “red pens” 1
You like the way homework was handled in this
class. 1

You like the way lectures was handled in this class 0
You have reviewed the PowerPoint slides available

on WebCT 5
Numeric answers to homework should be available2
The textbook is easy to read 1
Recitations were helpful 0
You like the way recitations were handled in this
class. 0
You like classes that use the chalk/marker board 2
You like classes that use TabletPC 3
Worked homework solutions should be made
available using UTSA Library 5
Students at UTSA cheat in other classes 2
Recitations in other classes are helpful 2
The instructor should use the document camera
more 1
Students should get more partial credit on exams 2
Lectures need to have more example problems 0
You like classes that use PowerPoint 4
In general, you like PowerPoint lectures 3
Some students cheated in this class 2
In engineering courses, your grades are: A, A/B,

B, B/IC, C 3
Video lectures have helped you learn 9
You like classes that are primarily lecture 2
You read the textbook before most lectures 4
Lectures need to cover more theory 5
The pace of the lectures was: too fast, fast, just
right, slow, too slow. 2

D
0

AP RPN O R

o o 01 O (o2 N

AN

16

15
17
14

N A SA Score

1

N O NN WD

25

22
13
15

9
17
13

21
13
16
16
11
18

8
14
16
11
14

35
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17

9
14
24
29
10
23

18

24

23
23

18
21
25
11

12
17
18

15
18
23

22
16
16
22
18
12

17
11
13
10
15

3

Avg
31 1.6
35 1.6
31 15
21 1.3
17 1.3
28 1.2
19 1.1
21 11
16 1.0
15 1.0
14 0.9
20 0.9
15 0.9
10 0.8
13 0.8
13 0.7
13 0.7
12 0.7
16 0.7
7 0.5
5 0.5
2 0.4
9 0.4
7 0.4
4 0.4
8 0.4
6 0.2
5 0.1
8 0.0
3 0.0
7 0.0
1 -0.1
0 -0.2



19
24
25

34
3
13

8

9
41

43

12

52

10
11

17
31
33
44
35

40
50
2

38

51
23

SD = Strongly Disagree, D=Disagree, N=Neutral, A=Agree, SA=Strongly Agree.

Homework should be collected and graded by the
instructor (abandon the “red pens”) 5

The instructor needs to do more to prevent cheating®
The instructor is doing too much to prevent
cheating 3

You viewed many lecture video lectures on WebCT5
The classroom has little impact on your learning 7
Homework should be voluntary and not graded 11
There was too much homework assigned in this
class 3
Homework needs to be more challenging 7
There should be fewer exams during the semester10
Low scores on the first 2 exams should not be

replaceable 15
Homework needs more open-ended design (longer)
problems 12
What is the grade you expect in this class: A, B, C
D, F 10
Homework should require more problems 9
Homework needs computer problems 16
Too much time was spent in class going over
homework solutions 13

In this class, the PowerPoint lectures were tegribl 15
The instructor spends too much time answering
guestions in class 10

Exams are too long and can not be finished in timel6
Having WebCT and video lectures encouraged you

to miss class 20
There should be more exams during the semester12
You rarely read the textbook 15

You liked the first classroom SB 2.02.06 better 29
Having the PowerPoint slides available encouraged

you to miss class 23
A new textbook needs to be used for the class 27
You cheated in this class 37

11
14

17
11
26
17

29
25
21

15

18

24
27
17

13
12
12

11

12

10
11

10

10

w U1 o W

3
1
2
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4
2
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1
1

-0.2
-0.3

-0.4
-0.4
-0.4
-0.4

-0.6
-0.7
-0.7

-0.7

-0.7

-0.8
-0.9
-0.9

-0.9
-1.0

-1.0
-1.0

-1.0
-1.0
-1.0
-11

-1.1
-1.4
-1.6



