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Introduction 

This paper is the culmination of a six month project begun in May 1996. The 

project involved researching, testing, and evaluating chemical demonstrations for a series 

of video tapes for a General Chemistry course. It was to be offered only a short 3 months 

from the original undertaking of the project. 

Background 

In Fall 1996, the University of Colorado at Denver offered for the first time an 

extended studies distance learning course for General Chemistry. The students who 

enrolled received seven video tapes which contained lecture material, demonstrations and 

visual aids. In addition, students received a course outline and printed lecture notes. The 

students were required to use a general chemistry text to accompany the course, but the 

course was designed so any general chemistry text would suffice. The students visited 

campus seven times during the semester for a long day of labs and testing. On-line help 

sessions were regularly scheduled with the instructor so the students could receive help 

working problems and understanding concepts. 

The advantages of a course like this are many. 1) It allows individuals to work at 

their own pace reviewing material when necessary and moving quickly through material 

with which they are comfortable. 2) With the many requirements of work and personal 

lives, students can work around complex family and employment schedules. 3) For 

parents who stay at home with their children, no sitter is required while the parent "goes 

to class". 4) Since many students live and/or work a great distance from campus, the 

travel time is significantly reduced by only having to come to campus seven times for this 

course. The disadvantages are the lack of external motivation from the regular presence 

of an instructor and the sometimes slower feedback loop. 



Purpose 

In order to complete the video tapes for the extended studies General Chemistry 

course, demonstrations for use in these video tapes needed to be selected, tested, and 

presented.   In May 1996, a list of the seven topics which would be covered in this course 

was developed. The topics were stoichiometry, gases, thermodynamics, kinetics, 

equilibrium, atomic structure and periodicity, and bonding. Henceforth, topics will be 

referred to as chapters or videos interchangeably. The demonstrations selected had to be 

applicable to the subject material being discussed, or when the material being discussed 

did not lend itself well to any demonstration or visual aid, we took a "commercial break" 

and threw in a gratuitous demonstration to break the monotony. The selection criteria for 

demonstrations and visual aids used will be discussed later, in the sections covering 

analysis of demonstration literature and demonstration testing and incorporation sections. 

To clarify the difference between a visual aid and a demonstration, a visual aid is defined 

as a visual analogy. One illustrates a scientific concept by showing a related event or 

activity. For example, a visual illustration of a rate limiting step used sand being poured 

through four funnels in series. One of the four funnels contained a restricted opening, 

while the other funnels had a relatively large exit diameter. The funnel with the 

constricted opening served as the rate limiting step for the overall reaction. A 

demonstration uses the actual chemical reaction to illustrate the principle being discussed. 

Reacting ammonium chloride with barium hydroxide demonstrated an endothermic 

reaction which absorbed heat from the surroundings and resulted in a noticeable drop in 

temperature. 

Rationale 

Research suggests that demonstrations and visual aids help a student understand a 

concept better and begin to think critically about the concept (Joyce, 1992). 

Demonstrations can be a powerful means of sparking student interest, focusing attention, 

and initiating learning. For advanced students who already have an understanding of the 

concepts, the demonstrations can serve to keep the lecture material from becoming boring. 

Seeing a principle in action can cause the advanced students to seek answers to further 



questions the demonstrations have raised for them. Many instructors like to think 

demonstrations can ignite a fascination with chemistry and stimulate thought processes 

which develop a desire for further knowledge. As indicated by Brennan (1996), a report 

by the National Science Foundation states " too many undergraduate students leave 

[science] courses because they find them dull and uninteresting." 

There are differing opinions on the value of demonstrations in the classroom 

versus actual laboratory experiments. Numerous reactions can have dangerous outcomes 

if not conducted properly; thus demonstrations are typically presented by an experienced 

chemist who is aware of the hazards (ex. fire, explosion). Thus using demonstrations, 

many more reactions can be observed by less experienced students. There are also 

additional benefits of demonstrations. 

Arguments in favor of demonstrations have included (among others) safety, cost, 

time, and efficiency. Counter arguments favor the laboratory as the only setting 

for discovery learning. Yet, the main conclusion drawn from over 50 studies is 

that there is no clearly superior method (laboratory or demonstration) for 

illustrating and learning principles. The recommended method is that lecture 

demonstrations complement the more direct hands-on laboratory experiences. A 

properly delivered demonstration can be more discovery-oriented and meaningful 

than a "cook-book" verification laboratory activity. An optimal learning 

environment maximizes meaningful learning by utilizing a mix of different degrees 

of both reception and discovery learning (O'Brien, 1991). 

Demonstrations should not be too numerous or too sophisticated to overshadow 

the importance of their educational benefit, nor should they be presented without 

associated concepts. 

"Demonstrations are generally used with the intention of helping to promote 

student comprehension and stimulate student enthusiasm. However, throughout 

this century, the pendulum of opinion on the value of using demonstrations in the 

chemistry classroom has never stopped swinging. Some teachers have made this 

the focal point of their courses whereas others have been highly critical of this 

mode of instruction (Beall, 1996)." 



In accordance with Joyce (1992), demonstrations are the concrete visualizations which 

help cement the new information being presented with concepts which may have already 

been known. 

According to Wesley Smith (Shakhashiri, 1983), there are six characteristics of 

effective demonstrations which best promote student understanding. Demonstrations must 

be: 1) timely and appropriate; 2) well prepared and rehearsed; 3) visible and large 

scale; 4) simple and uncluttered; 5) direct and lively; and 6) dramatic and striking. 

These criteria were the basis for the specific demonstrations included in the video tapes. 

In addition, we attempted to have the physical display of the demonstrations be such that 

they were uncluttered and striking. 

In planning a lecture demonstration, one must always make clear the reasons for 

presenting it, and convey that to the students (Shakhashiri). This will help the student to 

associate the demonstration with the proper theories and equations. When the 

demonstration does not illustrate the lecture material currently being discussed, students 

should clearly be informed. This situation might arise when there is not a suitable 

demonstration of the principle, but the instructor hopes to regain students' attention. 

When at all possible, demonstrations should be used to achieve specific teaching goals, 

even when that goal is sometimes just to maintain intellectual excitement or awareness. 

Demonstrations can also be used to nurture students' observational capabilities. By the 

teacher asking questions and then answering them as a class, a student can affirm his/her 

abilities without the apprehension of confrontational questioning. This method can be 

used to strengthen the students' confidence in their critical thinking capabilities. Students 

who lack these skills can start to foster them from observing them in action. 

A given demonstration may illustrate more then one chemical principle. It is 

important not to overtax the students' conceptual abilities by trying to teach too much at 

one time. In Models of Teaching, by Joyce et al. (1992), it is asserted that learning 

evolves from the information and concepts already possessed by the students. If little or 

nothing is known, it is best to introduce narrow, concrete, understandable topics first to 

provide a background for further understanding. There must be a suitable mental anchor 

before new ideas will be incorporated into the cognitive structure. As the mental 



information processing system acquires new ideas, it reorganizes itself to accommodate 

those ideas and relate them to complimentary concepts. Before presenting a new idea in a 

demonstration or lecture, it is beneficial to realize some prior knowledge may need to be 

reviewed and reactivated before proceeding with the new concepts. 

There is a framework for the purpose of including lecture demonstrations in 

teaching chemistry (Shakhashiri). At the first level, students observe chemical phenomena 

and learn chemical facts as related to the demonstration. The associated lecture material 

explains these observations in terms of models, laws, and theories at the second level. At 

the third level, the instructor can introduce mathematical equations and computations. By 

referencing the demonstration just observed, the teacher can inquire from the students 

what would have happened if one of the variables or products were altered. Across each 

of these levels, the teacher's attitude and motivation in presentation can directly influence 

the reception by the student. This framework is not practical in a video series format, but 

can be used for taped demonstrations shown to a class. There is a lot of direct, immediate 

input/interaction with the instructor necessary for understanding principles in more 

complicated demonstrations, which is not possible in a video. 

Generating and aiding the resolution of cognitive conflict is a primary job of a 

teacher. Conventional "two by four" teaching too often limits students' 

experiences to answers found between the two covers of the textbook and the 

four walls of the classroom and produces "bored" students. Such "teacher 

instruction without student construction" has been characterized as words 

transferred from the lecturer's notes to the students' notebooks without passing 

through the minds of either (O'Brien). 

To promote a "minds-on" conceptual learning, students must be shown the materials and 

processes which are chemical. Instructors hope these will instill enthusiasm and 

understanding in the students. 

The student's mind must be engaged to perceive, filter, and transform sensory data 

into concepts and models within his/her own particular framework (O'Brien). Science 

must be related to the students' experiences so they understand the concepts as they apply 



to the real world, not just the science classroom. Use of everyday products and equipment 

is recommended whenever possible to help convey this to the students. 

I remember, from my undergraduate college days, seeing a demonstration that 

cycled between orange and blue. I know now this was the Briggs-Rauscher reaction. The 

only problem is that I don't ever remember having a chemical principle associated with it. 

One wonders how many demonstrations fail to have a learning objective associated with 

them, and how many of those are remembered some time after witnessing them. 

Many demonstrations exist which are interesting to watch, yet do not illustrate a 

concept which is suitable for the General Chemistry course material or even 

understandable at this level. The thought process behind the demonstration selections was 

to associate a specific principle with a visual image. This will help students internalize the 

concept, as well as lay the foundation for future chemical knowledge. 

Analysis of Demonstration Literature 

With the project task properly defined, research and evaluation of the 

demonstration literature was necessary. Direct sources for demonstrations included books 

and journal articles. Indirect sources for demonstrations could be found in textbooks. 

Demonstrations taken from indirect sources required some trial and error to get 

reproducible results since procedures were not explicitly given. Resource lists can be 

found in Appendix A. 

The Chemical Educator can be found on the internet (http://journals.springer- 

ny.com/chedr), and it has some demonstrations listed. However, this is a fairly new 

resource which is still under development. At the time of this project it was incomplete 

and thus not very helpful. 

With resources identified, demonstrations were reviewed with the following 

criteria in mind. First, demonstrations needed to be applicable to the principle being 

discussed. Next, determination was made, from the procedure and expected results, as to 

which demonstrations would be visually or audibly acceptable and worthwhile pursuing. 

This meant a color change, volume change, or precipitate needed to be formed or a loud 

noise needed to accompany the reaction . Some literature did not provide this information 



which could only be determined by demonstration testing. The Shakhashiri (Shakhashiri, 

1983) books were especially helpful because they included this information as well as a 

materials list, procedures, hazards, disposal information, and a summary of the 

background and theory. 

Demonstration Testing and Incorporation 

Actual testing of the demonstrations proceeded chronologically with the order of 

the chapter topics. Before testing any demonstrations, selections were reviewed and any 

considered too dangerous were eliminated. With an approved list of demonstrations, 

laboratory work began. 

Some demonstrations were actually visual aids, with very few or no chemical 

reactions, to serve only as illustrations of physical principals. This was the case with many 

of the gases demonstrations. Several of the selected visual aids were eliminated because 

they did not accurately represent the principle or law (poor analogies). Each 

demonstration involving chemical reactions was tested. The details of each specific 

demonstration or visual aid are given in Appendix B. 

In many instances, the demonstrations worked correctly the first time as described 

in the research literature. To ensure the reproducibility of these results, the 

demonstrations were repeated. On three or four occasions, several successful 

demonstrations illustrated the same principle. This was the case for three cobalt 

equilibrium demonstrations. Only the most visually appealing of these was selected for 

actual incorporation. 

When a demonstration did not work correctly, repeated attempts were made to 

determine what needed to be modified. Concentrations were increased and decreased, and 

other reactants substituted when alternate procedures were given. In at least one 

demonstration, the ammonia fountain, only the physical set-up of the apparatus needed to 

be modified. If any of the demonstrations continued to prove unsuccessful, they were 

eliminated. 

Of the successful demonstrations, evaluations of the acceptability for videotaping 

were determined reapplying the same criteria as before (color, volume, noise, precipitate), 



and an additional stipulation was now included. The demonstration either had to be 

completed in 1-3 minutes or time-lapse camera work had to be able to be used. If the 

time limitation could not be met, the demonstration was moved to the unsuccessful list. 

If all the criteria were met, a decision was then made as to the most appropriate 

place to perform the demonstration. Factors here were safety, logistics, lighting, and time. 

Demonstrations which produced noxious gases were done in the laboratory under a 

ventilation hood. Some logistic limitations prevented the demonstrations from being 

performed anywhere but in the laboratory. Any demonstration not performed "live" during 

the lecture is considered pre-taped. Pre-taped demonstrations had several advantages due 

to the video medium. Labels could be superimposed by text graphics onto items within 

the film to clearly identify them. This was used in the flame test to identify each of the 

salts in the individual watch glasses. In addition, by the use of a technique called chroma 

key, which superimposes one object over another, similar to that used on televised 

weather reports, demonstrations could be projected in the background while the lecturer 

highlighted equipment and changes occurring in the reaction. Other advantages of pre- 

taping in the laboratory were the ability to use time-lapse camera work and the capability 

to maintain a close-up focus of specific details such as the temperature change in a 

thermometer. Pre-taping in the studio allowed the lighting to be adjusted to maximize the 

impact of the demonstration. 

Table 1 provides a summary of the number of demonstrations attempted, 

successfully completed, and incorporated. On the left column is a list of each chapter 

topic. Across each row is the number of demonstrations which were attempted, the 

number successful, and the number actually incorporated into the video tape. The remarks 

column lists the reasons demonstrations were not incorporated. A specific example is the 

thermodynamics chapter. Fourteen demonstrations were attempted. Eleven of those were 

successful. Of the successful, eight were actually incorporated into the video. The 

thermite reaction was not incorporated due to safety concerns. Two additional 

demonstrations were not visually appealing due to lack of contrast on the camera and 

were not incorporated. Located in Appendix C is a list of demonstrations or visual aids 



incorporated into each chapter, including some of the demonstrations which were not 

incorporated. 

Table 1. Demonstration Tally 

DEMONSTRATIONS Remarks ~ (i.e. why not 
incorporated 

Chapter Attempted Successful Incorporated 

1. Stoichiometry 9 8 8 DW-1 

2. Gases 7 7 7 

3. Thermodynamics 14 11 8 V - 2, S -1 

4. Kinetics 11 8 7 S-3 

5. Equilibrium 11 9 8 DC -1, S - 1 

6. Atomic Structure 7 7 6 DC-1 

7. Bonding 7 5 5 DW-2 

TOTAL 66 55 (83%) 49 (74%) 

KEY: 
DW - Didn't work 
S - Safety 
DC - Duplicate Concept 
V - Not visually acceptable 

Development of New Demonstrations or Visual Aids 

Most demonstrations could be incorporated as published or with minor 

modifications. However, in preparing for the kinetics tape, research did not yield an 

accurate or appropriate demonstration for a rate limiting step. Through ideas gleaned 

from related demonstrations and analogies found in the literature, we developed a new 

demonstration. Colored sand is poured through a series of four glass funnels stacked 

vertically with equal distance separating there exit openings. If they have equal exit 

diameters, the series of funnels gives a constant flow of sand which has no rate limiting 

step. If one of these funnels is plugged so that the exit diameter is much smaller, sand is 

slowed at this step. It becomes the rate limiting step. The reaction is the movement of 

sand through the funnels, which can now only proceed to completion as fast as this 

slowest step will allow. 

10 



Assesment of Demonstration Effectiveness - Survey 

After students had been given time to view the first three videos, a 21-question 

survey was given to the 22 extended studies general chemistry students enrolled in the 

distance learning course. The survey was given on the same day as a test covering Videos 

2 and 3 was being administered. This was the second test of the semester. The survey 

included questions on the students' previous chemistry background, demonstrations in 

Videos 2 and 3 (gases and thermodynamics), and general perceptions of the 

demonstrations. It also included a section for general remarks covering any aspect of the 

course. A copy of the survey can be found in Appendix D. 

Results and Interpretation 

Detailed survey results, in graphical form, can be found in Appendix E, but 

summarized here are the general observations. As seen in Table 2, of the 22 students 

surveyed, 19 (86%) had completed high school chemistry. For over half of them, it was 

11 years or more ago. 45% of the students had enrolled in a college chemistry course 

prior to this one, yet only seven (32%) actually completed their chemistry course. The 

remainder withdrew from their course within seven weeks. 

Table 2. Student Background 

Date Survey Given: Number of Years Aj 20 
October 19, 1996 

N = 22 1-5 6-10 11-15 16+ N/A 

Students completing 
High School Chemistry 

19 (86%) 
3 5 4 7 0 

Students with previous 
College Chemistry Course 

10 (45%) 
Completed course 

7 (32%) 

5 1 0 2 2 

11 



It is important to note that on the day of the second test, all of the students had 

viewed all or part of Videos 2 and 3, yet one student reportedly had not watched Video 

1, on which the students had previously been tested. Questions in this survey covered 

specific demonstrations in these videos which the students had watched. With the 

exception of three, the students found the presentation of the demonstrations and the film 

quality excellent or good. Those three students experienced problems with the sound 

quality and film clarity and rated the film quality poor. 

Seven (32%) of the students often watched the demonstrations multiple times, 

twelve (54.5%) occasionally did, and three (13.5%) never (see Figure 1). Reasons given 

for watching the demonstrations multiple times varied. Eight (40%) of the students found 

re-watching the demonstration helped them understand the principle being illustrated. 

Seven (35%) thought the demonstrations were "neat" and five (25%) re-watched them 

because they did not understand them the first time. 

Most (90%) students found the explanations accompanying the demonstrations to 

be thorough or adequate. Only two (10%) students found the explanations lacked depth 

or were inadequate. There were two interestingly dissimilar additional comments made by 

the students on this question. One student thought there was too much explaining, the 

other thought there could have been more depth and discussion on the demonstration. 

With the varied background of the students, one possibly received a more in-depth 

previous background on the subject or one may have assimilated the information quickly 

and felt an easy concept was being over discussed. In the opposite view, one student may 

have been trying to comprehend the principle to a greater extent than was being discussed. 

12 



Figure 1. Reasons for re-watching 

Total 

Didn't 
rewatch 

Didn't 
understand 

To 
understand 

Neat 

MNever 

H Often 

M Occassionally 

The majority of the students who had experienced demonstrations in a lecture said 

the demonstrations in the videos were as or more interesting or valuable than 

demonstrations observed in a lecture hall (see Figure 2). They may have seen 

demonstrations in other lectures, in high school chemistry presentations, or similar forums 

with which they could compare. None of the students who had previously seen 

demonstrations gave a negative response indicating the demonstrations were distracting or 

a waste of time. However, five students had never seen lecture demonstrations before and 

had nothing to compare with these demonstrations. The purpose of this question was to 

determine why the demonstrations were more interesting or valuable. Of the favorable 

responses, 39% preferred the video demonstrations over lecture demonstrations because 

13 



they could see the demo up-close and 43% preferred them because they could rewind 

them to watch the demos again. 

Figure 2. How interesting or valuable 

Overall a majority of the students (82%) thought the demonstrations were a 

valuable addition to the videos with respect to understanding the concepts. A few (18%) 

thought the demos were fun and interesting, but not necessary to their understanding. 

There were no responses indicating the demonstrations were distracting from the lecture 

material or that they were a waste of time. 

The majority of the survey concentrated on the specific demonstrations in Videos 2 

and 3. The students had not yet covered Video 4 material, and Videos 5-7 were still in 

production at the time of the survey. Students were allowed to give more than one 

response if it was applicable. Figures 3 and 4 provide a cumulative summary of responses. 

14 



Figure 3, entitled "Student Response per Demo", contains a summary of each 

response given for every demonstration. Along the horizontal axis are each of the 

demonstrations which questions were asked about. The vertical axis gives the number of 

answers per possible response. The responses possible are given in condensed form in the 

key, however they correspond to the following. 

COLOR RESPONSE 

Lavender "I don't remember the demonstration." 

Maroon "I don't remember what principle the demonstration illustrated." 

Yellow "I understood the principle before the demonstration illustrated it." 

Pink "I understood the principle better before the demonstration illustrated it 

because the demonstration confused me." 

Green "I found that the demonstration helped me to understand the principle 

better." 

Peach "I did not understand the principle until I saw the demonstration." 

Blue "I had seen the demonstration before this video." 

There were clearly two distinct trends. The yellow areas indicate the number of 

students which understood the principle before seeing the demonstration. There were a 

great number of responses here for every demonstration with the exception of the 

coupling, the endothermic, and the potassium permanganate/glycerine reactions. 

Remembering that more than one response could be given for a specific demonstration, 

notice the even greater number of responses given in the green areas. This indicates an 

even greater understanding of the principle, even if they understood it before seeing the 

demonstration. Numerous students indicated they understood the principle before seeing 

the demonstration, yet it helped increase their understanding, in addition to what they 

already knew, by seeing the demonstration. 

Figure 4, entitled "Opinions about the Demos in Videos 2 & 3", provides a 

summary of the information in Figure 3 without the trends visible. The total number of 

answers per response are given. In addition to the large number (66) of responses for 

understanding before, there was an even larger number (134) of responses for 

15 



understanding the principle better with the demo. It is encouraging to note that relatively 

(34) few students failed to remember the demonstration or the principle it illustrated. 

There were very few demonstrations (7) which had been seen before. There were an equal 

number of responses (16) that the demonstrations were confusing and that the students 

only understood the principle upon seeing the demonstration. 

An example of duplicate numbers of responses, 4 each, within the same 

demonstration was the thermodynamic coupling reaction. Students indicated this 

demonstration was the most confusing, but most often this demonstration also provided 

understanding of the concept where there was none to begin with. The question and 

responses provided are rather thought provoking. Did the students really understand the 

principle with the demonstration, or did they just think they did? There was no way 

provided on this survey to verify whether or not the students really understood the 

principle when they stated they did. This line of questioning leads to the conclusion that 

more in-depth pre- and post-testing needs to be accomplished. Along with this, evaluation 

of actual student problem solving to measure understanding of the principle needs to be 

conducted. 
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Figure 3. Student Response per Demo 
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Figure 4. Opinions about the Demos in Videos 2 & 3 
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The most quantitatively informative question asked was "What was your favorite 

demonstration in the tapes you have watched and what principle did it illustrate?" Figure 

5 illustrates the responses. Eight different demonstrations were listed as the favorite as 

seen on the horizontal axis. The number of students giving the demonstration as favorite 

is seen above the demonstration name. 

Figure 5. Favorite Demonstration and Principle Illustrated 
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Ten of the responses said the dehydration of sugar by sulfuric acid was the favorite. For 

all of the favorite demonstrations listed, the students then gave the principle it illustrated. 

These are seen on the diagonal axis. Overall, 72% of the students stated the appropriate 

principles being demonstrated and only 22% gave an incorrect principle. One student did 

not answer this question. When students provided an incorrect principle but said they 
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understood the concept, there was a question of how much knowledge they really gained 

from the demonstration. With more time and surveys, this can be further expanded to 

accurately determine if actual understanding is gained with the use of demonstrations. 

The final section of the survey asked for additional comments on the lecture, 

demonstrations, or any related aspect of the course on which they wished to comment. 

These comments are included in Appendix E. Three key comments are selected for 

inclusion in this paper. 

1) 'Most demos are good at reinforcing concepts. I think it helps emphasize the 

concept, rather than increase understanding.' 

2) 'Animations about what is actually happening would help to reinforce the 

concepts involved. Only occasionally do the demos add much value to the learning 

experience.' 

3) 'The demos keep my mind from wandering, you should keep them.' 

The comments were varied and evaluation of them would be highly speculative. Opinions 

in the research vary on comment one above, but this idea is proposed and currently under 

study by chemical educators. Animations are a useful tool for several concepts, but some 

do not lend themselves well to animation graphics. In addition, even though the graphics 

staff available locally is quite skilled, some technological resources are not available at the 

level of this project. The final comment above emphasizes an important function of 

demonstrations, that of maintaining the interest and keeping a student from getting bored. 

Several gave suggestions for ideas on how to improve the videos in the future which will 

be incorporated in the General Chemistry II Video Series. 

Conclusion 

The demonstrations, as perceived by the students, enhanced their understanding of 

the concepts being presented. Visual illustration helped the students internalize and 

assimilate the principles. The high number of correct responses correlating the 

demonstration seen to the principle it illustrated show this. 

Overall, utilization of the visual advantages of television for incorporation of 

demonstrations into videos is beneficial for understanding concepts. Demonstrations are a 
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valuable addition to the lecture in a video taped lesson both as a teaching tool and as a 

way to capture interest and break the monotony. The presentation and filming quality of 

these demonstrations was perceived for the most part as excellent or good. In retrospect, 

from viewing the demonstrations, there are ways in which they can be improved for the 

next video series. Pre-taping and observing background, lighting, and overall visibility is 

one way to ensure reactions are seen clearly on the video tape. 

The explanations were adequate, yet there was some difficulty on the concepts 

which are difficult for even graduate students and instructors. The explanations need to be 

rehearsed. If still not clear, then the demonstration should be substituted with one which 

is more easily explained yet still illustrates the chemical principle being discussed. Clearer 

explanations may also help to alleviate the rewinding and watching the videos again 

because they were not understood the first time, and switch the reason to watching again 

because better understanding was gained by reviewing or just enjoyment, interest, etc.. 

Very few of the demonstrations were not remembered. Those demonstrations may 

need to exchanged in the future for more dramatic, memorable demonstrations. In 

addition, there were a few instances when the demonstration was remembered, but not the 

principle being illustrated. For the instructional side, emphasis may need to be placed on 

the principle being demonstrated in additional to referencing the demonstrations more 

often in the lecture material. The video summary could include a wrap-up highlighting the 

demonstrations seen in the tape and the associated principle. 

There are certainly the advantages of being able to rewind and review 

demonstrations in the visual medium, however a distinct disadvantage is the lack of direct 

interface with the instructor. Because of this, demonstrations had to be very straight 

forward. There was no method to assist the students in drawing inferences from their 

observations and confirm or correct them. Critical thinking development is diminished 

because of the lack of direct questioning. The classroom demonstrations can compensate 

for this whether the demonstration is performed live, or if a video taped demonstration is 

shown to the students. 

Obviously there needs to be additional, more comprehensive studies and analysis 

utilizing a control group, as well as, more in-depth questioning to accurately determine 
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students knowledge before and after seeing demonstrations. This would be a pre- and 

post-test type of situation which would require preparation and coordination. 

In spite of every other advantage or disadvantage of the demonstrations in the 

video series, there is a most important benefit. To learn the students must pay attention, 

either to the lecture material or to the textbook they are reading. The demonstrations may 

have sparked a bit of interest and maintained or increased the attention span. They kept 

the lectures from being stretches of dry, boring material by breaking the monotony and 

possibly refocusing the students. At least with the lectures on video tape, if 

demonstrations and the subject material failed to stimulate the students, they could always 

stop the tape and come back later. This is a pure advantage over just missing or skipping 

class altogether. 

From the results of this study, the demonstrations and video series as a whole are 

beneficial. They received great support from the students and more video courses like this 

one. Predictions are that future enrollment will increase. 
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APPENDIX A 

RESOURCES 

1. Chemistry Demonstration 
and Visual Aids 

2. Chemistry Instruction 

3. Journal of Chemical 
Education Computer Search 
Listing 



CHEMISTRY DEMONSTRATION and VISUAL AID 
RESOURCE LIST* 

1. Basic Laboratory studies in College Chemistry. 3rd Edition 
Hered, William and Nebergall, William (QD45 H47 1968) 

2. Chemical Demonstrations: A Sourcebook for Teachers. Vol 2.. 2nd Edition 
Summerlin, Lee R.' Borgford, Christie L., and Ealy, Julie B. 

3. Chemical Investigations for Changing Times 
Scott, Lawrence W., et al (QD45 .C45) 

4. Chemistry and The Environment: a Laboratory Experience 
D'Auria, John M. (QD45 D24) 

5. Encounters in Experimental Chemistry 
Jolly, William L. (QD43 J644) 

6. General Chemistry in the Laboratory including Qualitative Analysis 
Jones, W. Norton Jr., and Stubbs, Morris F. (QD45 J6) 

7. Handbook of Modern Experiments for High School Chemistry 
Meyer, H.A. (QD43 M48) 

8. Journal of Chemical Education and   Journal of Chemical Education computerized 
index 

9. Modern Experiments for Introductory College Chemistry 
Neidig, H.A. (QD45 N46) 

10. On-line 
The Chemical Educator http://journals.springer-ny.com/chedr 

11. Chemical Demonstrations: A Handbook for Teachers of Chemistry. Vols. 1-4 
Shakhashiri, Bassam Z. University of Wisconsin Press 

12. Tested Demonstrations in Chemistry 
Alyea, Hubert N. (QD45 J65 1965) 

13. Various General Chemistry textbooks 

14. Visualizing Chemistry. Investigations for Teachers 
Ealy, James L., and Ealy, Julie B. (QD43 E25 1995) 

* Call numbers are for the Auraria Library, Auraria Campus, Denver, Colorado. 



CHEMISTRY INSTRUCTION 
RESOURCE LIST* 

1. American Journal of Science (Q1 A5) 

2. Classical Methods. Volume 1. Analytical Chemistry by Open Learning 
Cooper, Derek et. al. (QD111.C78 v. 1)) 

3. Education and Teaching in Analytical Chemistry 
Baiulescu, G.E. (QD75.7 B34 1981 

4. Efficiency in Research Development and Production: The Statistical Design and 
Analysis of Chemical Experiments 

Davies, Leslie (QD43.D258 1993) 

5. Journal of Research in Science Teaching 
Vol 31, Issue 8, Oct 94, p811 (Q181 Al J6) 

6. Journal of Chemical Education 

7. Journal of College Science Teaching (Q183 U6 J68) 

8. Science Education (Ql S385) 
Vol 75, Issue 2, 1991, p215 

* Call numbers are for the Auraria Library, Auraria Campus, Denver, Colorado. 



Journal of Chemical Education 
Resources for Demonstrations and Laboratory Experiments 

MASTER LIST 

A. Stoichiometry 
1989-1992 
- Anthony, Erling. Synthesis of an insoluble salt: A stoichiometry experiment (F&R). 
J. Chem. Educ. 1991, 68, 1040. 
- Poole, Richard L. Teaching stoichiometry: A two cycle approach (INS). J. Chem. Educ. 
1 989, 66, 57. 
1979-1988 
- Cain, Linda. S'mores: A demonstration of stoichiometric relationships (INS). 
J.Chem.Educ. 1986, 63, 1 048. 
- Cameron, David L. A pictorial framework to aid conceptualization of reaction 
stoichiometry. J. Chem. Educ. 1985, 62, 510. 
- MacDonald, D. J. Simplest formula of copper iodide: a stoichiometry experiment. 
J. Chem. Educ. 1983, 6 0, 147. 
- Umiand, Jean B. A recipe for teaching stoichiometry. J. Chem. Educ. 1984, 61, 1036. 
- Webb, Michael J. An experimental introduction to stoichiometry (50-ME). J. Chem. 
Educ. 1981, 58, 192. 
- Weerasooriya, Ranjini. Chemical equations, moles, and stoichiometry (PAST). 
J. Chem. Educ. 1981, 58, 792. 
1969-1978 
- Atkinson, G. F. Equilibrium composition, additive properties and stoichiometry. 
J. Chem. Educ. 1974, 51, 792. 
- Bowman, L. H.; Shull, C. M. Mysterious stoichiometry. J. Chem. Educ. 1975, 52, 186. 
- Kalbus, L. H.; Petrucci, R. H. The stoichiometry of silver chromate and basic copper 
chromate: Investigations for the freshman laboratory. J. Chem. Educ. 1969, 46, 776. 
- Kauffman, George B. A schematic summary of general chemistry stoichiometry. 
J. Chem. Educ. 1976, 53, 509. 
- Ondrus, Martin G. Reaction stoichiometry and theoretical yield (TD). J. Chem. Educ. 
1976, 53, 228. 
- Silber, Herbrt B. The stoichiometry of hydrated copper sulfate. A general chemistry 
laboratory experiment. J. Chem. Educ. 1972, 49, 586. 
- Tyndall, John R. A logic diagram for teaching stoichiometry. J. Chem. Educ. 1975, 52, 
492. 
1959-1968 
- Child, W. C, Jr.; Ramette, R. W. The stoichiometry of an oxidation-reduction reaction: 
An elementary chemistry experiment. J. Chem. Educ. 1967, 44, 109. 
- Dingledy, David. The stoichiometry of Sulfides: Experiments for the introductory 
laboratory. J. Chem. Educ. 1967, 44, 693. 
- Dingledy, David; Barnard, Walther M. The stoichiometry of copper sulfide formed in an 
introductory laboratory exercise. J. Chem. Educ. 1967, 44, 242. 
- Dingledy, David; Barnard, Walther M. The stoichiometry of copper sulfide formed in an 
introductory laboratory exercise. (LTE). J. Chem. Educ. 1968, 45, 750. 
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- King, L. Carroll; Cooper, Milton. Experimental approach to stoichiometry; In first-year 
chemistry at Northwestern. J. Chem. Educ. 1965, 42, 464. 
- Latimer, George W., Jr. The stoichiometry of an oxidation-reduction reaction. 
J. Chem. Educ. 1967, 44, 537. 
- Lockwood, Karl L. Stoichiometry of the reaction of bromine with phenols. J. Chem. 
Educ. 1965, 42, 482. 
- Tietzie, H. R. Some experiments on the stoichiometry of reactions. J.Chem. Educ. 1963, 
4 0, 344. 
1949-1958 
1924-1948 

B. Thermodynamics 
1989-1992 
- Gibbon, Donald L.; Kennedy, Keith; Reading, Nathan; Quieroz, Mardsen. The 
thermodynamics of home-made ice cream. J.Chem. Educ. 1992, 69, 658. 
- MacDonald, J. J. Equilibrium, free energy, and entropy: Rates and differences. 
J. Chem. Educ. 1990, 67, 380. 
- Scott, Earle S. A spontaneous exothermic reaction between two solids: A safe 
demonstration (TD). J. Chem. Educ. 1992, 69, 1028. 
1979-1988 
- Dezube, Bruce. A freshman chemistry thermodynamics experiment: The cyclic rule 
revisited. J. Chem. Educ. 1979, 56, 313. 
- Koubek, E. PV work demonstration (TD). J. Chem.Educ. 1980, 57, 374. 
- Orban, S. Walter; Glasser, Leslie. Ruchardt's method for measuring the ratio of heat 
capacities of gases: A laboratory experiment in physical chemistry (TD). J. Chem. Educ. 
1988, 65, 824. 
- Stevens, George H. A demonstration to aid in differentiating the concepts of heat and 
temperature. J. Chem. Educ. 1983, 60, 1035. 
1969-1978 
- Boschmann, Erwin. A classroom demonstration of exothermicity (TD). J. Chem. Educ. 
1970, 4 7, A206. 
- Bolton, P. D. Calculation of thermodynamic functions from equilibrium data. J. Chem. 
Educ. 1970, 4 7, 638. 
- Cropper, William H. On squid axons, frog skins, and the amazing uses of 
thermodynamics. 
J. Chem. Educ. 1971, 48, 182. 
- Dole, Malcolm. Lecture table experimental demonstration of entropy (TD). J. Chem. 
Educ. 1977, 54, 754. 
- Eberhardt, W. H. Two lecture experiments in elementary thermodynamics. J. Chem. 
Educ. 1970,4 7,362. 
- Laurie, S. H. Kinetic stability versus thermodynamic stability. J. Chem. Educ. 1972, 49, 
746. 
- McNaught, I. J. Thermodynamic versus kinetic control: A lecture demonstration (TD). 
J. Chem. Educ. 1978, 55, 722. 
- Miller, Frank 1.; Fog, Henrik M. Reversible formation of aluminum xylenol orange by 
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temperature variation. An experimental demonstration of the entropy effect. J. Chem. 
Educ. 1973, 50, 147. 
- Youssef, Abdullatif K.; Ogliaruso, Michael A. An organic experiment to illustrate 
thermodynamic versus kinetic control. J. Chem. Educ. 1975, 52, 473. 
1959-1968 
- Bockhoff, Frank J. A model for introducing the entropy concept. J. Chem. Educ. 1962, 
39, 340. 
- Dawber, J. G.; Crane, Marguerita M. Keto-enol tautomerization: A thermodynamic and 
kinetic study. J. Chem. Educ. 1967, 44, 150. 
- Eberhardt, William H. Reversible and irreversible work: A lecture demonstration. 
J. Chem. Educ. 1964, 41, 483. 
- Eberhart, J. G.; McDonald, J. E. Graphical estimation of thermodynamic properties. 
J. Chem. Educ. 1965, 42, 601, 688. 
- Fletcher, Edward A. Total and static thermodynamic properties: Old gas dynamic 
properties which may be new to the chemist. J. Chem. Educ. 1961, 38, 257. 
- Hecht, Charles E. Desalination of water by reverse osmosis: An exercise in 
thermodynamic calculation. J. Chem. Educ. 1967, 44, 53. 
- Jaques, Derek. Thermodynamic consistency of liquid-vapor equilibrium: How to test 
data. J. Chem. Educ. 1965, 42, 651. 
-Matthews, G. W. J. Demonstrations of spontaneous endothermic reactions. J. Chem. 

Educ. 1966, 43, 476. 
- O'Driscoll, K. R. Demonstration of PV work by balloon inflation. J. Chem. Educ. 1959, 
36, 626. 
- Radley, Edward T.; Cohen, Irwin; McCullough, Brother Thomas, C. S. C. Mnemonics 
for thermodynamic equations. J.Chem. Educ. 1963, 40, 261. 
- Rock, Peter A. Fixed pressure standard states in thermodynamics and kinetics. 
J. Chem. Educ. 1967, 44, 104. 
- Stafford, Fred E. Heat of vaporization of 12 using absolute entropy data: A physical 
chemistry experiment. J. Chem. Educ. 1963, 40, 249. 
- Williamson, A. G. Raoult's law and the thermodynamic definition of ideal mixing (TE). 
J.Chem. Educ. 1966,43,211. 
- Worley, John David. An apparent exception to the first law of thermodynamics: A 
demonstration involving liquid diffusion. J. Chem. Educ. 1965, 42, 337. 
- Yates, John T., Jr. Introduction to physical chemistry: Thermodynamics, kinetic theory, 
and statistical mechanics. J. Chem. Educ. 1962, 39, 503. 
1949-1958 
- Cohen, Mendel D.; Hammond, George S. Some thermodynamic aspects of reaction 
kinetics. J. Chem. Educ. 1953, 30, 180. 
- Howald, Reed A. A treatment of entropy and the second law of thermodynamics using a 
minimum of calculus. J. Chem. Educ. 1958, 35, 293. 
- Kittsley, Scott L. The " Bobby Bird" and the second law of thermodynamics. J. Chem. 
Educ.  1950, 27, 573. 
- Margrave, John L. Thermodynamic calculations. I Using free-energy functions and 
heat-content functions. J. Chem. Educ. 1955, 32, 520. 
1924-1948 
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C. Gases 
1989-1992 
- Alvarino, Jose M.; Veguillas, Juan; Velasco, Santiago. Equations of state, collisional 
energy transfer, and chemical equilibrium in gases. J. Chem. Educ. 1989, 66, 139. 
- Briggs, Thomas S. Spontaneous detonation of a mixture of two odd electron gases (TD). 
J. Chem. Educ. 1991, 68, 938. 
- Delumyea, R. Del. Vapor pressure demonstrations using a butane lighter. J. Chem. Educ. 
1 992,69,321. 
- Hughes, Elvin, Jr. A demonstration of the molar volume of nitrogen gas (TD). J.Chem. 
Educ. 1992, 69, 763. 
- Sears, Jerry A. A vapor pressure demonstration (TD). J. Chem. Educ. 1990, 67, 427. 
1979-1988 
- Carney, G. D.; Kern, C. W. Balloon balance thermometer: A lecture demonstration of 
Charles' Law (TD). J. Chem. Educ. 1979, 56, 823. 
- Davenport, Derek A.; Howe-Grant, Mary; Srinivasan, Viswanathan. Musical molecular 
weights and other non-linear properties of gases. J. Chem. Educ. 1979, 56, 523. 
- Deckey, George; Marzzacco, Charles. A permanent demonstration of vapor pressures of 
solids, liquids and mixtures (TD). J. Chem. Educ. 1981, 53, 725. 
- Fenster, Ariel A.; Harpp, David N.; Schwarcz, Joseph A.; Brice, Luther K. A useful 
balloon demonstration: Pressure difference behavior (TD). J. Chem.Educ. 1986, 63, 629. 
- Hahich, Axel. A boiling demonstration at room temperature (TD). J. Chem. Educ. 1988, 
65, 1 57. 
- Hansen, Robert C. An overhead demonstration of some descriptive chemistry of the 
halogens and Le Chatelier's principle (OP). J. Chem. Educ. 1988, 65, 264. 
- Hansen, Robert C; Krause, Paul F. Thermodynamic changes, kinetics, equilibrium, and 
LeChatelier's principle (TD). J. Chem. Educ. 1984, 61, 804. 
- Harpp, David N.; Schwarz, Joseph A.; Brice, Luther K. An unusual demonstration of the 
behavior of gases (TD). J. Chem. Educ. 1986, 63, 715. 
- Kauffman, George B. Atmospheric pressure demonstration (LTE). J. Chem.Educ. 1988, 
65, 376. 
- Koubek, E.; Braun, C. L. A simple device to demonstrate the thermal conductivity of 
gases (TD). J. Chem. Educ. 1986, 63, 267. 
- Maciel, Richard P. Invisible water: A gas density demonstration (TD). J. Chem.Educ. 
1 985, 62, 153. 
- Markow, Peter G. A Charles' law demonstration rehatched. J. Chem.Educ. 1980, 57, 
307. 
- Marzzacco, Charles J.; Speckhard, David. Simple demonstrations of the liquefaction of 
gases (TD). J. Chem.Educ. 1986, 63, 436. 
- Metsger, D. Scott. An effective demonstration of some properties of real vapors (TD). 
J. Chem. Educ. 1983, 6 0, 67. 
- Richardson, W. S. Demonstration of vapor pressure (TD). J. Chem. Educ. 1987, 64, 
968. 
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- Schlecht, K. D. Diffusion of gases-kinetic molecular theory of gases (TD). J. Chem. 
Educ. 1984,61,251. 
- Snipp, Robert; Mattson, Bruce; Hardy, Winters. Spectacular gas density demonstration 
using methane bubbles (TD). J. Chem. Educ. 1981, 58, 354. 
1969-1978 
- Alexander, M. Dale. Gas laws, equilibrium, and the commercial synthesis of nitric acid. 
A simple demonstration. J. Chem. Educ. 1971, 48, 838. 
- Chirpich, Thomas P. Ideal and non-ideal gases. An experiment with surprise value. 
J. Chem. Educ. 1977, 54, 378. 
- Johnson, Joseph E. Diffusion of gases (TD). J. Chem. Educ. 1970, 47, A439. 
- Mason, E. A.; Love, L. D.; Evans, R. B. HI. Graham's laws: Simple demonstrations of 
gases in motion: Part II, Experiments. J. Chem. Educ. 1969, 46, 423. 
- Miller, Daniel W. Simplified Boyle's law demonstration (HSF). J. Chem. Educ. 1977, 54, 
245. 
- Pletsch, William H.; Lothrop, Kenneth H. Fluidity of gases (TD). J. Chem. Educ. 1978, 
55,51 3. 
- Zaborowski, Leon M. Determination of the molar volume of a gas at standard 
temperature and pressure. A lecture demonstration. J. Chem. Educ. 1972, 49, 361. 
1959-1968 
- Barnard, W. Robert. Thermal expansion of gases (TD). J. Chem. Educ. 1964, 41, A139. 
- Dutton, Frederic B. Dalton's law of partial pressures (TD). J. Chem. Educ. 1961, 38, 
A545. 
- Easley, W. K.; Powers, Glenn F. Kinetic molecular theory from a jukebox. J. Chem. 
Educ. 1960, 3 7, 302. 
- Escue, R. B. Condensation of noxious gases (TD). J. Chem. Educ. 1961, 38, A355. 
- Gover, Thomas A. Diffusion of gases: A physical chemistry experiment. J. Chem. Educ. 
1967, 44, 409 
- Robinson, P. J. Chemical potentials in an ideal mixture of ideal gases (TE). J. Chem. 
Educ. 1964, 4 1, 654. 
1949-1958 
- Baron, John D.; Watson, George M. A demonstration of compressibility measurements 
on gaseous fluids. J. Chem. Educ. 1954, 31, 74. 
- Blankenship, Forrest; Conaldson, Paul. An improved demonstration experiment on gas 
adsorption. J. Chem. Educ. 1949, 26, 105. 
- Barker, John W. (TD) Heat conductivity of gases. J. Chem. Educ. 1957, 34, A63. 
- Gillett, E. C, Jr. (TD): Displacement of halogen gases. J. Chem. Educ. 1957, 34, A265. 
- McCarty, C. N. (TD) Diffusion of gases. J. Chem. Educ. 1958, 35, A341. 
- Rice, Clarence W. (TD) Kinetic molecular theory and the movement of molecules and 
ions. J. Chem. Educ. 1958, 35, A35. 
1924-1948 
- Bacon, Egbert K. Lecture demonstrations with a shadow screen: The vapor pressure of 
a crystal hydrate. J. Chem. Educ. 1945, 22, 97. 
- Bechtel, Welker. An improved apparatus for demonstrations with gases. J. Chem. Educ. 
1941, 18,438. 
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- Claflin, Albert W.; Hickey, F. C. Chemical identification of war gases. J. Chem.Educ. 
1943,20,351. 
- Eisenschiml, Otto. Public education on war gases. J. Chem.Educ. 1943, 20, 439. 
- Kay, Leon J. Capillary tube experiments with gases. J. Chem.Educ. 1940, 17, 580. 
- Leak, Chauncey D.; Marsh, David F. The action of war gases. J.Chem.Educ. 1943, 20, 
339. 
- Martin, Donald Ray. Some properties of gases. A compact and portable lecture 
demonstration apparatus. J. Chem. Educ. 1944, 21, 383. 
- Morris, Samuel; Headlee, Alvah J. W. Lecture experiments in general chemistry: IV. 
The law of partial pressures, V. The law of diffusion of gases. J. Chem.Educ. 1935, 12, 
355. 
- Nicholson, D. G. A working model to demonstrate the effect of heat on a confined 
volume of gas. J. Chem. Educ. 1938, 15, 394. 
- Plank, Eugene. Fundamental chemical laws demonstrated with gases. J.Chem. Educ. 
1939, 16, 234. 
- Plank, Eugene. Fundamental chemical laws demonstrated with gases. J. Chem.Educ. 
1939, 1 6, 234. 
- Zetterberg, Edward. Demonstration experiment showing the effect of the gases, oxygen, 
carbon dioxide and carbon monoxide on blood. J. Chem.Educ. 1931, 8, 2427. 

D. Kinetics 
1989-1992 
- Erwin, David K. Simple and inexpensive kinetics: A student laboratory experiment and 
demonstration (TD). J. Chem. Educ. 1992, 69, 926. 
- Holmes, L. H., Jr. A demonstration illustrating the factors determining rates of chemical 
reactions (OP). J.Chem. Educ. 1991, 68, 501. 
- Myers, R. Thomas. Ants and chemical kinetics (AA). J. Chem. Educ. 1990, 67, 761. 
- Nicholson, Lois. Kinetics of the fading of phenolphthalein in alkaline solution (F&R). 
J. Chem. Educ. 1989, 66, 725. 
- Nowicki, Waldemar; Nowicka, Grazyna. Coagulation kinetics: A laboratory experiment. 
J. Chem. Educ. 1991, 68, 523. 
- Russo, Steven O.; Hanania, George I. H. Ferrimyoglobin-fluoride: An undergraduate 
kinetics experiment. J. Chem. Educ. 1990, 67, 352. 
- Steffel, Margaret J. Reduction of permanganate: A kinetics demonstration for general 
chemistry. J. Chem. Educ. 1990, 67, 598. 
1979-1988 
- Abdel-Kader, M. H.; Steiner, U. A molecular reaction cycle with a solvatochromic 
merocyanine dye: an experiment in photochemistry, kinetics, and catalysis. J. Chem. Educ. 
1983, 60, 1 60. 
- Boring, Wayne C; McMillan, Ernest T. A safe and simple demonstration of the effect of 
temperature on reaction rate. J. Chem. Educ. 1983, 60, 414. 
- Casado, Julio; Lopez-Quintela, M. Arturo; Lorenzo-Barral, Francisco M. The initial rate 
method in chemical kinetics: Evaluation and experimental illustration. J. Chem. Educ. 
1986, 63, 450. 
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- Chen, Edward C. M.; Sjoberg, Stephen L. The kinetics and thermodynamics of the 
phenol from cumene process: A physical chemistry experiment. J. Chem. Educ. 1980, 57, 
458. 
- Cooper, J. N. The protolysis of (Coen2(02CO))+: A realistic undergraduate kinetics 
experiment. J. Chem. Educ. 1980, 57, 823. 
- Danen, Wayne C; Blecha, Sr. M. Therese. Organic lecture demonstrations of common- 
ion effect, ionizing power of solvents, and first order reaction kinetics (TD). J. Chem. 
Educ. 1982, 59, 659. 
- Elias, Horst; Zipp, Arden P. The study of a simple redox reaction as an experimental 

approach to chemical kinetics. J. Chem. Educ. 1988, 65, 737. 
- Hague, Jr., George R. Getting a "bang" out of chemical kinetics (TD). J. Chem.Educ. 
1983, 60, 355. 
- Labuza, T. P. Application of chemical kinetics to deterioration of foods. J. Chem.Educ. 
1984, 6 1, 348. 
- Larsen, Russell D. The kinetics of running. J. Chem.Educ. 1979, 56, 651. 
- McGarvey, J. E. B.; Knipe, A. C. An introductory level kinetics investigation. J. 
Chem.Educ. 1980, 57, 155. 
- Pickering, Miles; Heiler, David. Kinetics of oxidation of bromcresol green. J. Chem. 
Educ. 1 987,64,81. 
- Rocha Filho, Romeu C. A simple demonstration of the activation energy concept (TD). 
J. Chem. Educ. 1988, 65, 157. 
- Spyridis, Greg T.; Meany, J. E. Tautomerization of acetylacetone enol: A physical 
organic experiment in kinetics and thermodynamics. J. Chem. Educ. 1988, 65, 461. 
- Vinaixa, J.; Ferrer, M. Kinetics of the anation of aquopentaamminecobalt(III) by 
thiocyanate: a physical-inorganic chemistry experiment. J. Chem. Educ. 1983, 60, 155. 
- Wiseman, Frank L., Jr. An experiment oriented approach to teaching the kinetic 
molecular theory. J. Chem. Educ. 1979, 56, 233. 
- Tardy, Dwight C; Cater, E. David. The steady state and equilibrium assumptions in 
chemical kinetics. J. Chem. Educ. 1983, 60, 109. 
1969-1978 
- Birk, James P. Coffee cup kinetics. A general chemistry experiment. J. Chem. Educ. 
1976, 53, 195. 
- Bradley, J. D.; Gerrans, G. C. Frontier molecular orbitals. A link between kinetics and 
bonding theory. J. Chem. Educ. 1973, 50, 463. 
- Brumfitt, G. Correlation between ligand field theory and complex dissociation: A 
kinetics experiment. J. Chem. Educ. 1969, 46, 250. 
- Burrows, Hugh D.; Formosinho, Sebastiao J. Uranyl luminescence quenching. An 
experiment in photochemistry and kinetics. J. Chem. Educ. 1978, 55, 125. 
- Calder, G. V. The time evolution of drugs in the body. An application of the principles of 
chemical kinetics. J. Chem. Educ. 1974, 51, 19. 
- Cassen, T. Faster than a speeding bullet. A freshman kinetics experiment. J. Chem. Educ. 
1976, 53, 197. 
- Clarke, J. R. Kinetics of the bromate-bromide reaction. J. Chem. Educ. 1970, 47, 775. 
- Felice, Mark S.; Freilich, Mark B. Chemical kinetics: The effect of surface area on 
reaction rate (TD). J. Chem. Educ. 1978, 55, 34. 
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- Finlayson, Muriel E.; Lee, Donald G. Oxidation of ethanol by chromium(VI). A kinetics 
experiment for freshmen. J. Chem. Educ. 1971, 48, 473. 
- Lefelhocz, John F. The color blind traffic light. An undergraduate kinetics experiment 
using an oscillating reaction. J. Chem. Educ. 1972, 49, 312. 
- Lobo, L. S.; Bernardo, C. A. Adsorption isotherms and surface reaction kinetics (TE). 
J. Chem. Educ. 1974, 51, 723. 
- MacCallum, J. R. The thermal decomposition of azobisiso-butyronitrile. A simple 
kinetics experiment. J. Chem. Educ. 1971, 48, 705. 
- McQuate, Robert S.; Reardon, John E. Kinetics of formation of cobalt(II)- and 
nickel(II)carbonic anhydrase. J. Chem. Educ. 1978, 55, 607. 
- Monaghan, Charles P.; Fanning, James C. Dissolving iron nails: A kinetics experiment. 
J. Chem. Educ. 1978, 55, 400. 
- Rubin, Jay A.; Filseth, Stephen V. The thermal decomposition of 2,5-dihydrofuran 
vapor: An experiment in gas kinetics. J. Chem. Educ. 1969, 46, 57. 
- Ruda, Paul T. Versatile kinetics demonstration (TD). J. Chem. Educ. 1978, 55, 652. 
- Twigg, Martyn V. Aquation of tris-(l,10-phenanthroline) iron(II) in acid solution. A 
kinetics experiment. J. Chem. Educ. 1972, 49, 371. 
- Smoot, Felicia; Ragan, Shiriey; Burkett, Alan R. A demonstration of the relationship 
between rate constants and equilibrium constants (TD). J. Chem. Educ. 1978, 55, 790. 
1959-1968 
- Aherne, John C. Kinetic energies of gas molecules (TE). J. Chem. Educ. 1965, 42, 655. 
- Ahmad, Mushlaq; Hamer, Jan. A pseudo first-order-second-order kinetics experiment: 
An illustration of the Guggenheim method. J. Chem. Educ. 1964, 41, 249. 
- Baginski, E.; Zak, B. Experiment demonstrating first order kinetics. J. Chem. Educ. 
1962, 39, 635. 
- Campbell, J. A. Kinetics-Early and often. J. Chem. Educ. 1963, 40, 578. 
- Carpenter, Dewey K. Kinetic theory, temperature, and equilibrium (TE). J. Chem. Educ. 
1966, 43, 332. 
- Cone, W. H.; Hermens, R. A. A simple kinetics experiment for general chemistry 

laboratory. J. Chem. Educ. 1963, 40, 421. 
- Connick, Robert E. Chemical kinetics in laboratory and classroom. J. Chem. Educ. 1963, 
40, 587. 
- Cooley, J. H.; McCown, J. D.; Shill, R. M. Alcohols to alkyl halides: A kinetics 
experiment for elementary chemistry courses. J. Chem. Educ. 1967, 44, 280. 
- Corsaro, Gerald. Colorimetric chemical kinetics experiment. J. Chem. Educ. 1964, 41, 
48, 288. 
- Crooks, J. E.; Bulmer, R. W. Kinetics from polarography: An experiment for the 
teaching laboratory. J. Chem. Educ. 1968, 45, 725. 
-Goldstein, Mark K.; Flanagan, Ted B. Kinetics of the thermal decomposition of silver 
permanganate: A solid-state chemistry experiment. J. Chem. Educ. 1964, 41, 276. 
- Greenberg, David B. Reaction kinetics from conductivity data: An apparatus for the 
student laboratory. J. Chem. Educ. 1962, 39, 140. 
- Guillory, William A. Kinetics of the gas phase decomposition of di-tert-butyl peroxide. 
J. Chem. Educ. 1967,44,514. 
- Habashi, Fathi. Kinetics of corrosion of metals. J. Chem. Educ. 1965, 42, 318. 
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- Haight, G. P., Jr. The tin(II)-methyl orange reaction: A kinetics experiment for 
introductory chemistry. J. Chem. Educ. 1965, 42, 478. 
- Hecht, Charles E. Chemical kinetics and thermodynamic consistency. J. Chem. Educ. 
1962,39,311. 
- Hedrick, C. E. Formation of the chromium-EDTA complex: An undergraduate kinetics 
experiment. J. Chem. Educ. 1965, 42, 479. 
- Price, A. H; Baker, R. T. K. Laboratory experiments in gas kinetics: Decomposition of 
di-t-butyl peroxide and norbornylene. J. Chem. Educ. 1965, 42, 614. 
- Sangster, A. W. Rates of reaction (TD). J. Chem. Educ. 1965, 42, A607. 
- Shaefer, William P. A kinetics experiment for first year chemistry. J. Chem. Educ. 1964, 
4 1,558. 
- Schreck, James O. Determining a reaction rate constant: An organic laboratory 
experiment. J. Chem. Educ. 1966, 43, 149. 
- Steiner, Edwin C; Hartzeil, Gordon E. Device for measuring instantaneous rates of 
gas-evolving reactions. J. Chem. Educ. 1965, 42, 559. 
- Swinehart, James A. Relaxation kinetics: An experiment for physical chemistry. 
J.Chem. Educ. 1967, 44, 524. 
- Toren, E. Clifford, Jr. Determination of glucose: A kinetics experiment for the analytical 
course. J. Chem. Educ. 1967, 44, 172. 
- Walling, J. F. Differences in perspective between electrode and chemical kinetics. 
J. Chem. Educ. 1968, 45, 109. 
- Weisfeld, L. B. The catalyzed reaction of phenyl isocyanate with butanol: A 
thermoanalytical kinetic experiment. J. Chem. Educ. 1961, 38, 88. 
1949-1958 
- Busch, Daryle H. The coordinate bond and the nature of complex inorganic compounds. 
II Double-bonding, the promotion of electrons, and the kinetic effects of bond type. J. 
Chem. Educ. 1956, 33, 498. 
- Hammes, Gordon G.; Erickson, Luther E. Kinetic studies of systems at equilibrium. 
J.Chem. Educ. 1958,35,611. 
- Hirschfelder, Joseph O ; Boyd, Charles A. A physical-chemical approach to reaction 
kinetics. J. Chem. Educ. 1950, 27, 127. 
- Lemlich, Robert. A kinetic analogy. J. Chem. Educ. 1954, 31, 431. 
- Shaw, William H. R. The kinetics of enzyme catalyzed reactions. J. Chem. Educ. 1957, 
34, 22. 
- Swinbourne, Ellice S. The van der Waals gas equation: a simple kinetic treatment. 
J. Chem. Educ. 1955, 32, 366. 
- Wolfenden, John H. A note on the kinetic salt effects. J. Chem. Educ. 1952, 29, 107. 
1924-1948 

E. Equilibrium 
1989-1992 
- Dickinson, Paul D.; Erharddt, Walt. The "bean lab": A simple introduction to equilibrium 
(F&R). J. Chem. Educ. 1991, 68, 930. 
- Flash, Patrick. A small scale equilibrium experiment (ML). J. Chem. Educ. 1990, 67, 
341. 
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- Gordos, Adon A. Chemical equilibrium: Vll. pH approximations in acid-base titrations. 
J.Chem. Educ. 1991, 68, 759. 
- Gordus, Adon A. Chemical equilibrium: I. The thermodynamic equilibrium constant 
(CP). 
J.Chem. Educ. 1991, 68, 138. 
- Gotlib, Louis J. Relating equilibrium, pH, and solubility product constant: An 
introductory 
chemistry laboratory experiment (F&R). J.Chem. Educ. 1990, 67, 937. 
- Ihde, John. Le Chatelier and chemical equilibrium (PO). J.Chem. Educ. 1989, 66, 238. 
- Laurita, William. Another look at a mechanical model of chemical equilibrium (TD). 
J. Chem. Educ. 1990, 67, 598. 
- Ophardt, Charles E. Redox demonstrations and descriptive chemistry: Part 3. Copper 
(I)-copper(II) equilibria (TD). J. Chem. Educ. 1991, 68, 248. 
1979-1988 
- Bricker, Clark E. A demonstration of equilibrium (TD). J. Chem. Educ. 1986, 63, 979. 
- Brown, David B.; MacKay, III, John A. Le Chatelier's principle, coupled equilibrium, 
and egg shells. J. Chem. Educ. 1983, 60, 198. 
- Deamer, David W.; Selinger, Benjamin K. Will that pop bottle really go pop? An 
equilibrium question. J. Chem. Educ. 1988, 65, 518. 
- Mueller, William J. Equilibrium demonstration and linear data plotting. (CS). 
J.Chem. Educ. 1981,58,987. 
- Ophardt, Charles E.; Smith, Wayne L. Cobalt complexes in equilibrium (TD). J. Chem. 
Educ. 1 980,5 7,453. 
- Russell, Joan M. Simple models for teaching equilibrium and Le Chatelier's principle 
(INS). J. Chem. Educ. 1988, 65, 871. 
- Soltzberg, Leonard J. Far from equilibrium: The continuous flow bottle. J. Chem. Educ. 
1987, 64, 147. 
- Soltzberg, Leonard J.; Boucher, Michel M.; Cane, Dawn M.; Pazar, Stacey S. Far from 
equilibrium: The flashback oscillator. J. Chem. Educ. 1987, 64, 1043. 
- Umiand, Jean B.; Fefer, Jean A. Equilibrium or slow change?-an experiment for the 
general chemistry laboratory. J. Chem. Educ. 1983, 60, 59. 
1969-1978 
- Battino, Rubin. A dynamic lecture demonstration of dynamic equilibrium-the BG system. 
J. Chem. Educ. 1975, 52, 55. 
- Burke, Barbara A. Chemical equilibrium (TD). J. Chem. Educ. 1977, 54, 29. 
- Martin, Dean F. Mechanical demonstration of approach to equilibrium (TD). J. Chem. 
Educ. 1976, 53, 634. 
- Meyer, Edwin F.; Glass, Edward. Demonstrating the relation between rate constants and 
the equilibrium constant. J. Chem. Educ. 1970, 47, 646. 
- Nash, Leonard K. Chemical equilibrium as a state of maximal entropy. J. Chem. Educ. 
1970,4 7,353. 
- Shombert, Donald J. Coordination complexes and equilibrium (TD). J. Chem. Educ. 
1970, 4 7, A784. 
1959-1968 
- Barrett, Richard L. C02-H20 equilibrium and the principle of Le Chatelier (TD). 
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J. Chem. Educ. 1959, 36, A741. 
- Bockhoff, Frank J. A kinetic model of vapor-liquid equilibrium (TD). J. Chem. Educ. 
1 960, 3 7, A295. 
- Bohning, James J. Chromate-dichromate equilibrium (TD). J. Chem. Educ. 1960, 37, 
A443. 
- Britton, Doyle; Hugus, Z. Z., Jr. Static and kinetic measurements of an equilibrium 
constant: A physical-inorganic chemistry experiment. J. Chem. Educ. 1963, 40, 607. 
- Butler, James N. Calculating molar solubilities from equilibrium constants. J. Chem. 
Educ. 1961,38,460. 
- Butler, S. B. Chemical equilibrium (TD). J. Chem. Educ. 1960, 37, A739. 
- Carmody, Walter R. Dynamic equilibrium: A simple quantitative demonstration. 
J. Chem. Educ. 1960,37,312. 
- Carrano, S. A.; Zompa, L. J.; Chen, Karl A. A demonstration and exercise in 
simultaneous equilibria. J. Chem. Educ. 1966, 43, 603. 
- Escue, R. B. Secular equilibrium (TD). J. Chem. Educ. 1960, 37, A677. 
- Goodman, Robert C; Petrucci, Ralph H. Introductory experiment in solubility 
equilibrium. J. Chem. Educ. 1965, 42, 104. 
- Kokes, R. J.; Dorfman, M. K.; Mathia, T. Experiments for general chemistry. 4. 
Chemical equilibrium: The hydrogenation of benzene. J. Chem. Educ. 1962, 39, 91. 
- Mahan, Bruce H. Temperature dependence of equilibrium: A first experiment in general 
chemistry. J.Chem. Educ. 1963, 40, 293. 
- Ramette, Richard. Equilibrium constants from spectrophotometric data: Principles, 
practice and programming. J. Chem. Educ. 1967, 44, 647. 
- Ward, C. H. Keto-enol tautomerism of ethyl acetoacetate: Experiment in homogeneous 
equilibrium. J. Chem. Educ. 1962, 39, 95. 
- Wolfenden, John H. Two student experiments on chemical equilibrium. J. Chem. Educ. 
1959, 36, 490. 
1949-1958 
- Brewer, Leo; Searcy, Alan W. Utilization of equilibrium vapor pressure data. J. Chem. 
Educ. 1 949, 26, 548. 
- Brown, John A. A temperature-equilibrium demonstration. J. Chem. Educ. 1951, 28, 
640. 
- Gregor, Henry P. A lecture demonstration of the Donnan equilibrium. J. Chem. Educ. 
1949, 26, 260. 
- Haslam, E. Initial ratio of reactants to give, at equilibrium, a maximum yield of products. 
J. Chem. Educ. 1958,35,471. 
- Kelley, F. H. C. Phase equilibrium diagrams for multicomponent systems. J. Chem. 
Educ. 1 954, 3 1, 637. 
- Miller, Arild J. Le Chatelier's principle and the equilibrium constant. J. Chem. Educ. 
1 954, 3 1, 455. 
- Slabaugh, W. H. Lecture demonstrations. 1. Flotation; 2. Derivation of the equilibrium 
constant. J. Chem. Educ. 1949, 26, 430. 
1924-1948 
- Karns, Geo. M. A lecture demonstration of dynamic equilibrium. J.Chem.Educ. 1927, 4, 
1 431. 
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- Brown, Earl H. An equilibrium experiment. J. Chem.Educ. 1933, 10,119. 
- Caldwell, William E. Usable analogies in teaching fundamentals of chemical equilibrium. 
J. Chem. Educ. 1932, 9, 2079. 
- Damerell, V. R. Use of concentration-time curves in the teaching of chemical 
equilibrium. J. Chem. Educ. 1945, 2 2, 186. 
- Eblin, Lawrence P. An experiment on chemical equilibrium for beginners. J. Chem.Educ. 
1935, 1 2, 324. 
- Frost, Arthur A. Effect of concentration on reaction rate and equilibrium. J. Chem.Educ. 
1941, 18,272. 
- Livingston, Robert; Lingane, J. J. An experiment illustrating the relation between E.M.F. 
and the equilibrium constant. J. Chem. Educ. 1938, 15, 320. 
- Rakestraw, Norris W. Demonstrating chemical equilibrium. J. Chem. Educ. 1926, 3, 
450. 
- Van Klooster, H. S. Simple phase equilibrium experiment. J. Chem. Educ. 1933, 10, 
438. 
- Vernon, A. A. An experiment in heterogeneous equilibrium. J. Chem.Educ. 1938, 15, 88. 
- Vernon, A. A. An experiment on liquid-vapor equilibrium for a two-component system. 
J. Chem. Educ. 1939, 16, 20. 
- Whitehead, T. H. The equilibrium relations in a water solution of cupric bromide. 
J. Chem. Educ. 1932, 9, 1457. 
- Wright, R. H. The molecular state of acetic acid vapor: An experiment in gaseous 
equilibrium. J. Chem. Educ. 1943, 2 0, 179. 

F. Atomic Structure 
1989-1992 
- Bevak, Joseph P.; McDevitt, Eugene J. Alternative Aufbau mnemonics (LTE). J. Chem. 
Educ. 1992, 6 9, 430. 
- Ludwig, Oliver G. The best Aufbau mnemonic: The periodic table (LTE). J. Chem.Educ. 
1992, 69, 430. 
- Parsons, Raymond W. A new mnemonic scheme for applying the Aufbau principle. 
J. Chem. Educ. 1989,66,319. 
1979-1988 
- Battino, Rubin. Giant atomic and molecular models and other lecture demonstration 
devices designed for concrete operational students. J. Chem. Educ. 1983, 60, 485. 
- Chiang, Hung-cheh; Tseng, Ching-Hwei. A simple aid for teaching the theory of atomic 
structure. J. Chem. Educ. 1984, 61, 216. 
- Ciparick, Joseph D. Introduction to atomic structure: Demonstrations and labs. 
J. Chem. Educ. 1988, 65, 892. 
- Ebisuzaki, Y.; Sanborn, W. B. Oxidation kinetics of copper: An experiment in solid state 
chemistry. J. Chem. Educ. 1985, 62, 341. 
- Hanley, James R. Ill; Hanley, James R., Jr. A low-cost classroom demonstration of the 
Aufbau Principle. J. Chem. Educ. 1979, 56, 747. 
- Schrader, C. L. Everyone wants to be a model teacher: Part III: Extensions to atomic 
structures and bonding (OCE). J. Chem. Educ. 1985, 62, 71. 
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- Strong, Judith A. The periodic table and electron configurations. J. Chem. Educ. 1986, 
63, 834. 
1969-1978 
- Driscoll, Jerry A. Line spectrum demonstration for the large lecture hall. J. Chem. Educ. 
1974,51,97. 
- Druding, Leonard F. A simple demonstration model for molecular orbital theory. 
J. Chem. Educ. 1972, 49, 617. 
- Logan, Kent R. Some experiments in atomic structure. J. Chem. Educ. 1974, 51,411. 
- Sagi, Seetaramal Raju. Aufbau principle: A simple model for demonstration. J. Chem. 
Educ. 1970, 4 7, 648. 
1959-1968 
- Everett, D. H. A demonstration model illustrating the aufbau principle. J. Chem. Educ. 
1959, 36, 298. 
1949-1958 
- Garratt, A. J. A novel introduction to atomic structure. J. Chem. Educ. 1951, 28, 322. 
- Herriott, Roger M. An atomic structure model. J. Chem. Educ. 1951, 28, 473. 
- Perkins, Alfred T. Atomic structure models for clay minerals. J. Chem. Educ. 1951, 28, 
388. 
- Robinson, Trevor; Daniel, Louise J. Demonstration of the chemistry of the permanent 
wave. J. Chem. Educ. 1956, 33, 583. 
- Stone, Hosmer W. Transitions in the states of matter-a lecture demonstration. 
J. Chem. Educ. 1949,26,481. 
- Swinehart, D. F. The building-up principle and atomic and ionic structure. J. Chem. 
Educ. 1 950, 2 7, 622. 
- Wendlandt, Wesley W. The lecture demonstration of atomic spectra. J. Chem. Educ. 
1955, 32, 9. 
1924-1948 
- Ebel, Robert L. Atomic structure and the periodic table. J. Chem. Educ. 1938, 15, 575. 
- Emerson, Edgar I. A chart based on atomic numbers showing the electronic structure of 
the elements. J. Chem. Educ. 1944, 2 1, 254. 
- Evans, William Lloyd. Laboratory exercise in atomic structure. J. Chem. Educ. 1924, 1, 
1 0 0. 
- Morrell, William E. The experimental basis for the study of atomic structure. 
J. Chem. Educ. 1948,2 5,551. 
- Pouleur, A. L. Atomic and molecular structure models as a visual aid in the teaching of 
chemistry. J. Chem. Educ. 1932, 9, 301. 
- Rawson, Vinton R.; Pfeil, Robert W. A demonstration model of atomic structure. 
J. Chem. Educ. 1948, 2 5, 260. 
- Wellings, Ralph E. Demonstrating atomic structure. J. Chem.Educ. 1933, 10, 179. 
- Williams, Roger J. lonization and the atomic structure theory in organic chemistry. 
J. Chem. Educ. 1927, 4, 867. 
- Wiswesser, William J. The periodic system and atomic structure I. An elementary 
physical approach. J. Chem. Educ. 1945, 22, 314. 
- Wiswesser, William J. The periodic system and atomic structure II. Detailed introduction 
to the wave mechanical approach. J. Chem.Educ. 1945, 22, 370. 

Resources for Demonstrations and Laboratory Experiments, General Chem 13 



- Wiswesser, William J. The periodic system and atomic structure III. Wave mechanical 
interpretations. J. Chem. Educ. 1945, 2 2, 418. 

G. Bond Properties 
1989-1992 
- Hill, John W. A people-and-Velcro model for hydrogen bonding. J.Chem. Educ. 1990, 
67, 223. 
1979-1988 
- Akeroyd, F. Michael. Bonding without tears. J. Chem. Educ. 1982, 59, 371. 
- Balihausen, Carl J. Quantum mechanics and chemical bonding in inorganic complexes. 1. 
Static concepts of bonding; dynamic concepts of valency (CHS). J. Chem. Educ. 1979, 56, 
215. 
- Masuo, Steven T.; Miller, Joel S.; Gebert, Elizabeth; Reis, Jr., Arthur H. One- 
dimensional K2Pt(CN)4BrO 3H20. A structure containing five different types of bonding. 
J.Chem. Educ. 1982,59,361. 
- Whitmer, John C. Demonstrating tetrahedral bonding using soap films (TD). J. Chem. 
Educ. 1981,58, 280. 
1969-1978 
- Betteridge, D. Model to illustrate bonding and symmetry of transition metal complexes. 
J. Chem. Educ. 1970, 47, 824. 
- Goldish, Dorothy I. Ionic versus covalent bonding (TD). J. Chem. Educ. 1969, 46, 
A497. 
- Shepherd, Rex E. Lecture projectable atomic orbital cross-sections and bonding 
interactions. J. Chem. Educ. 1978, 55, 317. 
- Stevenson, Phillip E. DIATH2. A program for demonstrating chemical bonding in 
hydrogen. J. Chem. Educ. 1971, 48, 316. 
1959-1968 
- Baker, Wilbur L. Demonstrations of simple bonding using magnets. J. Chem. Educ. 
1962,39, 131. 
- Baker, Wilbur L. Models illustrating types of orbitals and bonding. J. Chem. Educ. 1961, 
38, 606. 
- Elson, Jesse. A bonding parameter and its application to chemistry. J. Chem. Educ. 
1968, 45, 564. 
1949-1958 
- Campbell, J. A. (TD) Hydrogen bonding in liquids. J. Chem. Educ. 1957, 34, Al 05. 
- Ferguson, Lloyd N. Hydrogen bonding and physical properties of substances. J. Chem. 
Educ.  1 956, 33, 267. 
- Huggins, Maurice L. Hydrogen bonding in high polymers and inclusion compounds. 
J. Chem. Educ. 1957, 34, 480. 
- Noller, Carl R. A physical picture of covalent bonding and resonance in organic 
chemistry. J. Chem. Educ. 1950, 27, 504. 
1924-1948 
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H. Other 
1924-1948 
- Arenson, Saul B. Lecture demonstrations in general chemistry. J. Chem. Educ. 1940, 17, 
434,469, 513. 
- Bacon, Egbert K. Lecture demonstrations with a shadow screen: The vapor pressure of a 
crystal hydrate. J. Chem. Educ. 1945, 22, 97. 
- Baker, Elton M. The preparation of thiokol: A lecture demonstration. J. Chem. Educ. 
1943, 20, 427. 
- Brown, F. E.; Bickford, W. G. A semi-quantitative visual method for comparing 
electrolytic conductivities in lecture demonstrations. J. Chem. Educ. 1937, 14, 384. 
- Cornog, Jacob; Hall, Homer. A lecture-table demonstration of boiling-point elevation. 
J. Chem. Educ. 1927, 4, 245. 
- Daugherty, Thomas H. Sequestration, dispersion, and dilatancy-lecture demonstrations. 
J.Chem. Educ. 1948, 25, 482. 
- Degering, Edward F. Undergraduate organic laboratory chemistry: V-B. Types of 
lecture demonstrations. J.Chem. Educ. 1936, 13, 120. 
- Dutton, Frederic B. Some lecture demonstrations. J. Chem. Educ. 1941, 18,15. 
- Engelhart, Max D. A lecture-table demonstration of electrolytic white lead. 
J.Chem.Educ. 1927, 4, 1544. 
- Fedorow, A. S. A rule to demonstrate the migration of ions. J. Chem. Educ. 1935, 12, 
93. 
- Furgason, Carl M.; Moore, John W. The photochemical reaction of hydrogen and 
chlorine: A lecture demonstration. J. Chem.Educ. 1943, 20, 41. 
- Gilbert, E. C; Pease, Charles S. An improved lecture-table demonstration of ionization 
and conductivity. J. Chem. Educ. 1927, 4, 1297. 
- Gucker, Frank T., Jr.; van Atta, Floyd A. A lecture-demonstration potentiometer and its 
applications to reduction potentials in qualitative analysis. J. Chem.Educ. 1931, 8, 1157. 
- Hall, George A., Jr. A sodium atom model for lecture demonstration. J.Chem.Educ. 
1947, 24, 564. 
- Häuser, Ernst A.; Reynolds, H. H. A new way to demonstrate "wetter" water. J. Chem. 
Educ. 1939, 16, 392. 
- Heyroth, Francis F. Lecture table demonstrations of the nature of concentrated sulfuric 
acid. J. Chem. Educ. 1926, 3, 1321. 
- Huntress, Ernest H; Stanley, Lester N.; Parker, Almon S. The oxidation of 
3-aminophthalhydrazide ("luminol") as a lecture demonstration of chemiluminescence. 
J.Chem.Educ. 1934, 11, 142. 
- James, T. H. Lecture demonstration of the law of combining volumes. J.Chem.Educ. 
1935, 1 2, 87. 
- King, L. Carroll; Peterson, Ruth E. The use of egg albumin to demonstrate colloidal 
phenomena. J. Chem. Educ. 1948, 25, 488. 
- LeRoy, Luis F. A device to demonstrate electronic transfer in redox reactions. J.Chem. 
Educ. 1942, 19, 236. 
- Markley, Alton L. Cooling effect of evaporation. A lecture demonstration. J.Chem.Educ. 
1934, 11,251. 
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- Martin, Donald Ray. Lecture demonstrations of electrochemical reactions. J. 
Chem.Educ. 1948, 25, 495. 
- Martin, Donald Ray. Lecture demonstrations of electrochemical reactions. J.Chem. 
Educ. 1948, 25, 495. 
- Mattuck, J. A. Lecture table apparatus to demonstrate conductivity of solutions. 
J.Chem. Educ. 1944, 21, 502. 
- Nachod, Frederick C; Sussman, Sidney. Removal of electrolytes from solutions by ion 
exchange. A lecture demonstration. J. Chem.Educ. 1944, 21, 56. 
- Oelke, W. C. A chamber sulfuric acid plant for lecture demonstration. J.Chem.Educ. 
1930, 7, 1 668. 
- Ramsey, J. W.; Maxson, R. N. Lecture-table demonstration of osmotic pressure. J. 
Chem. Educ. 1928, 5, 476. 
- Reedy, J. H. Lecture demonstration of ammonium amalgam. J.Chem.Educ. 1929, 6, 
1767. 
- Scattergood, Allen. A student experiment and lecture demonstration: mixture versus 
compound. J. Chem.Educ. 1943, 20, 40. 
- Sellers, John. Combustion demonstrations. J.Chem. Educ. 1927, 4, 914. 
- Thompson, Thomas G. Two lecture demonstrations. J. Chem. Educ. 1943, 20, 377. 
- Thrun, W. E. Flame-speed demonstrations. J. Chem. Educ. 1936, 13, 165. 
- Vuilleumier, E. A. Identical formulas demonstrated with folding pocket rule. J. Chem. 
Educ. 1944, 21, 37. 
- Weaver, Elbert C. Demons in demonstrations. J. Chem. Educ. 1945, 22, 339. 
- Weaver, Elbert C. New angles on familiar demonstrations. J. Chem. Educ. 1947, 24, 48. 

1949-1958 
- Alyea, Hubert N. Demonstration abstracts (DEAB). J. Chem. Educ. 1957, 34, A37, 
A85, A137, A187, A247, A289, A313, A359, A391, A487, A534, A581. 
- Alyea, Hubert N. Demonstration Abstracts (DEAB). J. Chem. Educ. 1958, 35, A21, 
A57, All 7, A171, A215, A271, A311, A363, A401, A517, A549, A625. 
- Alyea, Hubert N. Tested demonstrations in general chemistry (TD), One topic covered in 
each issue of volumes 32 and 33. J. Chem.Educ. 1955, 32, 28. 
- Birch, E. John H. Hardness in water-a demonstration. J. Chem. Educ. 1949, 26, 196. 
- Blake, Richard F. Demonstration of dynamic nature of ions using 1131. J. Chem.Educ. 
1 956, 33, 354. 
- Bourn, Alger S. A conductivity-of-solutions demonstration. J. Chem. Educ. 1950, 27, 
548. 
- Bowen, Douglas M. Variation in reactivity-a demonstration. J. Chem. Educ. 1949, 26, 
330. 
- Bunce, Stanley C; Hammer, Henry F. A demonstration on the chemistry of color. 
J.Chem.Educ. 1951,28,546. 
- Burkett, Howard. A demonstration polarimeter. J. Chem. Educ. 1949, 26, 273. 
- Butler, S. B. The allotropy of sulfur: a demonstration. J. Chem. Educ. 1954, 31, 187. 
- Caldwell, William E. Lecture demonstration of ore flotation. J. Chem. Educ. 1949, 26, 
541. 
- Calingaert, George. A simple demonstration of the Carnot cycle. J. Chem.Educ. 1952, 
29, 405. 
- Castka, Joseph F.; Crane, Joseph. Classroom demonstrations on ion-exchange resins. 
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J. Chem. Educ. 1950, 27, 675. 
- Dannelly, Clarence C; Lash, M. E. A lecture demonstration of Gay-Lussac's law. 
J. Chem. Educ. 1950, 27, 618. 
- Davis, R. Elbert; Biby, James E.; Brantley, L. Reed. Lecture demonstrations with the 
newer types of plastics. J. Chem. Educ. 1951, 28, 654. 
- Deloach, Will S.; Eiland, James L.; Harmon, James G. Automatic titration 
demonstration. J. Chem. Educ. 1949, 26, 609. 
- Dutton, Frederic B. Editor. Tested demonstrations (TD). J. Chem.Educ. 1957, 34, All, 
A63,A105, A169, A209, A265, A303, A347, A375, A481, A525, A575. 
- Dutton, Frederic B. Editor. Tested demonstrations (TD). J. Chem. Educ. 1958, 35, A35, 
A81, A135, A167, A245, A267, A299, A341, A386, A481, A535, A607. 
- Feigl, Fritz.; Heisig, G. B. Some new demonstrations on fluorescence. J. Chem. Educ. 
1952, 29, 1 92. 
- Forss, David A. A Chromatographie demonstration. J. Chem. Educ. 1955, 32, 306. 
- Fraden, J. H. Amorphous antimony. A lecture demonstration in allotropy. J. Chem.Educ. 
1 951,28,34. 
- Goldstein, Ernst M. Demonstration of the intermediate position of cobalt between iron 
and nickel. J. Chem. Educ. 1953, 30, 387. 
- Habgood, Henry W. A lecture demonstration of liquid-vapor critical phenomena. 
J. Chem. Educ. 1956, 33, 557. 
- Hered, William. Function of the lecture demonstration in science education. J. Chem. 
Educ. 1 950, 27, 542. 
- Jenkins, L. T. Low-temperature polymerization: a laboratory demonstration. J. Chem. 
Educ. 1 956,33,231. 
- Keenan, C. W. Some demonstrations with the overhead projector. J. Chem. Educ. 1958, 
35,36. 
- Klemm, L. H. Some lecture demonstrations in general chemistry. J. Chem. Educ. 1951, 
28, 587. 
- Kritchevsky, Evelyn S.; Kritchevsky, David. A simple lecture demonstration of paper 
partition chromatography. J. Chem. Educ. 1953, 30, 370. 
- Lapp, Walter S. Suggestions for demonstrations. J. Chem. Educ. 1952, 29, 611. 
- McGeachin, Robert L. Inhibition of carbonic anhydrase by thiocyanate: a demonstration. 
S. Chpm. Educ. 1955,32, 191. 
- McLaughlin, R. R.; Aziz, D. A lecture experiment to demonstrate the adsorption of 
gases by solids. J. Chem. Educ. 1949, 26, 325. 
- Noyce, William K. Molecular models of silicates for lecture demonstrations. J. Chem. 
Educ. 1951,28,29. 
- Orr, Wilson L. Demonstration reagent for corrosion of aluminum. J. Chem. Educ. 1949, 
26, 267. 
- Osburn, James O. A visual demonstration of fractional distillation. J. Chem. Educ. 1953, 
30,412. 
- Ransford, J. E. Demonstration of ozone from bottled oxygen. J. Chem. Educ. 1951, 28, 
477. 
- Ransford, J. E. Hydrogen demonstration cannon made of glass. J. Chem. Educ. 1950, 
27,201. 
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- Riegel, Emil R.; Osthoff, Robert C; Flach, Donald 0. Bredig sols: a lecture 
demonstration. J. Chem. Educ. 1949, 26, 519. 
- Robertson, G. Ross. Synthesis of an azo dye as a lecture demonstration. J. Chem. Educ. 
1 957, 34, 566. 
- Sanderson, R. T. A lecture demonstration of oxidation reduction. J. Chem. Educ. 1951, 
28, 657. 
- Sister M. Ignatia. Oil and water emulsions. A lecture demonstration. J. Chem. Educ. 
1951,28, 112. 
- Slabaugh, W. H. A demonstration fog chamber. J. Chem. Educ. 1955, 32, 269. 
- Smith, James Boyd. A lecture demonstration of ion exchange. J. Chem. Educ. 1952, 29, 
292. 
- Spalding, David P. Lecture demonstrations with silicones. J. Chem. Educ. 1952, 29, 288. 
- Stone, Hosmer W. Thought stimulation by demonstration experiments. J. Chem. Educ. 
1 958, 35, 349. 
- Suter, Hans A.; Kaelber, Lorraine. Apparatus for the demonstration of conductivity of 
electrolytes. J. Chem. Educ. 1955, 32, 640. 
- Taylor, Erich A. O'D. A convenient demonstration of diamagnetism. J. Chem. Educ. 
1950, 27, 457. 
- Young, Roland S. Purification of nickel with carbonyl: a demonstration. J. Chem. Educ. 
1954,31,26. 
- Zilkha, Albert; Calderon, Nissim; Rabani, Joseph; Frankel, Max. Polymerization of 
ethylene at atmospheric pressure, a demonstration. J. Chem. Educ. 1958, 35, 344. 
- Zollinger, Hch. Lecture demonstration of a kinetic isotope effect. J. Chem. Educ. 1957, 
34, 249. 

1959-1968 
- Ashmore, R. E. Visual demonstration of the catalytic action of copper on methyl alcohol. 
J. Chem. Educ. 1968, 45, 243. 
- Barlow, Grant H. Paper electrophoretic study of rates of consecutive reactions: The 
deamidation of vitamin B12. J. Chem. Educ. 1961, 38, 37. 
- Barnard, J. J., Jr.; Johnston, M. B.; Broad, W. C. Sodium-lead alloy for lecture 
demonstrations (TD). J. Chem. Educ. 1959, 36, A741. 
- Bonner, O. D.; Jackson, R.; Rogers, O. C. Determining ionization constants from ion 
exchange equilibrium measurements. J. Chem. Educ. 1962, 39, 37. 
- Brandou, J. R. A qualitative demonstration of Raoult's law (TD). J. Chem. Educ. 1961, 
38, A545. 
- Chesick, J. P.; Patterson, A., Jr. Determination of reaction rates with an A.C. 
conductivity bridge: A student experiment. J. Chem. Educ. 1960, 37, 242. 
- Coleman, H. M. Laboratory demonstration of fractional distillation. J. Chem. Educ. 
1967, 44, 476. 
- Dixon, John R; Schäfer, Frank W. Electro-osmosis as a demonstration experiment: 
Coupled irreversible effects and direct energy conversion. J. Chem. Educ. 1966, 43, 380. 
- Dreisbach, Dale. Chem. Ed. tested demonstrations. J. Chem. Educ. 1967, 44, A345, 
A465. 
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- Estok, George K. Temperature change demonstration with selsyns. J. Chem. Educ. 
1960, 37, 303. 
- Gill, S. J. A demonstration of optical rotation with an "Eskimo Yo-Yo". J. Chem. Educ. 
1961,38,263. 
- Gillespie, R. J. The valence-shell electron-pair repulsion (VSEPR) theory of directed 
valency. J. Chem. Educ. 1963, 40, 295. 
- Gordon, Louis; Salesin, Eugene D. Precipitation from homogeneous solution: A lecture 
demonstration. J. Chem. Educ. 1961, 38, 16. 
- Henderson, Giles L. A TV lecture demonstration of optical activity. J. Chem. Educ. 
1967, 44, 765. 
- Jones, J. L. Precipitation from mixed solvents: A demonstration. J. Chem. Educ. 1968, 
45,433. 
- Kindler, L. I. An improved thermite demonstration (TD). J. Chem. Educ. 1965, 42, 
A607. 
- Koleske, Joseph V.; Faucher, Joseph A. Demonstration of the glass transition. J. Chem. 
Educ. 1966, 43, 254. 
- Krähe, Eduard; Rochow, Eugene G. Preparation of ethylaluminum sesqui-iodide: A 
lecture demonstration. J. Chem. Educ. 1966, 43, 63. 
- Lanes, Rose M.; Lee, Donald G. Chromic acid oxidation of alcohols: A simple 
experiment on reaction rates. J. Chem. Educ. 1968, 45, 269. 
- Laurita, William. Demonstration of the uncertainty principle. J. Chem. Educ. 1968, 45, 
461. 
- Mathur, Prem Behari; Paul, Nityanandan J. Magnesium cell for demonstration. 
J. Chem. Educ. 1963,40,43. 
- Matijevic, E.; Kratohvil, J. P.; Kerker, M. A simple demonstration of some precipitation 
and solubility effects. J. Chem. Educ. 1961, 38, 397. 
- Mellor, D. P.; Shuk, V. Close packing of atoms: A lecture demonstration. J. Chem. 
Educ. 1962, 39, 130. 
- Mucci, Joseph F.; Hollister, Charlotte; Marshall, Louise R. Ion exchange by a natural 
clay mineral: A demonstration experiment. J. Chem. Educ. 1964, 41, 602 . 
- Pardue, Harry L.; Burke, Michael F.; Jones, David O. Reaction rate analysis and 
instrumentation: An experiment for the analytical laboratory. J. Chem. Educ. 1967, 44, 
684. 
- Jones, J. L. Kinetic isotope effects: An experiment in physical organic chemistry. 
J. Chem. Educ. 1967,44,31. 
- Schwenck, J. Rae. The chemistry of silver. A demonstration sequence. J. Chem. Educ. 
1959, 36, 45. 
- Spiegler, K. S.; Gruenberg, J.; Trattner, Adriana; Weiss, W. Demonstrations for the 
overhead projector. J. Chem. Educ. 1962, 39, 86. 
- Stedman, Earl D. Demonstration of chemical reaction via aerosol spray reagents. 
J. Chem. Educ. 1966, 43, 377. 
- Thomas, William B. Electrolytic conductivity: A demonstration experiment. J. Chem. 
Educ. 1962,39,531. 
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- Thrun, W. E. Flame speed demonstrations (TD). J.Chem. Educ. 1959, 36, A91. 
- Weaver, E. C. 3-D demonstration of concept of a field (TD). J. Chem. Educ. 1967, 44, 
A732. 
1969-1978 
- Alman, David H.; Billmeyer, Fred W., Jr. A simple system for demonstrations in 
spectroscopy (TD). J. Chem. Educ. 1976, 53, 166. 
- Arora, C. L. Lecture demonstration of the various oxidation states of manganese (TD). 
J. Chem. Educ. 1977, 54, 302. 
- Blanck, Harvey F. Mass and density - a surprising classroom demonstration (HSF). 
J. Chem. Educ. 1977, 54, 628. 
- Brabson, G. D. Demonstration chromatography with a flame ionization detector. 
J.Chem. Educ. 1972,49,71. 
- Bramwell, Fitzgerald B.; Spinner, Mark L. Phosphorescence: A demonstration (TD). 
J. Chem. Educ. 1977, 54, 167. 
- Briggs, Thomas S. Catalysis demonstrations with Cr203 (TD). J. Chem. Educ. 1970, 47, 
A206. 
- Burke, John A., Jr. A simple, effective demonstration of magnetic properties of 
materials. J. Chem. Educ. 1972, 49, 568. 
- Castka, Joseph F. Demonstrations for high school chemistry. J. Chem. Educ. 1975, 52, 
394. 
- Chen, Philip S. Demonstration of air oxidation with polyethylene bottles (TD). 
J. Chem. Educ. 1971, 48, A557. 
- Church, L. B. The chemistry of winemaking. An unique lecture demonstration. J. Chem. 
Educ. 1972, 4 9 1 74. 
- Christian, Sherril D.; Enwall, Eric. Bubble pressure and volume. A demonstration 
experiment. J. Chem. Educ. 1978, 55, 536. 
- Coch, Juan A.; Lopez, Valentin. A demonstration experiment on partial molar volumes. 
J. Chem. Educ. 1970, 47, 270. 
- Conard, C. R.; Bent, H. E. Diffusion of potassium permanganate as a lecture 
demonstration. J. Chem. Educ. 1969, 46, 758. 
- Davis, M.; Deady, L. W.; Paproth, T. G. Nitration of alkylbenzenes: A lecture 
demonstration (TD). J. Chem. Educ. 1978, 55, 34. 
- Dreisbach, Dale. Chem Ed tested demonstrations. J. Chem. Educ. 1971, 48, A499. 
- Driscoll, Jerry A. Demonstration of burning magnesium and dry ice (TD). J. Chem. 
Educ. 1 978, 55 450. 
- Emerson, Kenneth. Mendeleev's law: A demonstration (TD). J. Chem. Educ. 1970, 47, 
A67. 
- Fernandez, Jack E. A simple demonstration of optical activity (TD). J. Chem. Educ. 
1976, 53, 508. 
- Friedman, Norman. A new buffer demonstration. J. Chem. Educ. 1975, 52, 605. 
- Fuchsman, William H.; Young, William G. A simplified chemiluminescence 
demonstration 
using luminol and hypochlorite bleach. J. Chem. Educ. 1976, 53, 548. 
- Garin, David L. A practical enery experiment or lecture demonstration. J. Chem. Educ. 
1973, 50, 497. 
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- Goe, Gerald L. A phosphorescence demonstration. J. Chem. Educ. 1972, 49, 412. 
- Hambly, Gordon F. Equilibrium: A novel classroom demonstration (CEC). J. Chem. 
Educ. 1975, 52, 519. 
- Hill, John W. An overhead projection demonstration of optical activity. J. Chem. Educ. 
1973, 50, 574. 
- Isenberg, Norbert. Beer, acetone, and diabetes: A story and a demonstration. J. Chem. 
Educ.  1972,49, 151. 
- Kennedy, John H.; Chen, Fred. Lecture demonstration of a phase transition in a solid. 
J. Chem. Educ. 1973, 50, 109. 
- Kinney, John B.; Skinner, James F. Device for easy demonstration of optical activity and 
optical rotatory dispersion (TD). J. Chem. Educ. 1977, 54, 494. 
- Koob, R. D.; Tallman, D. E. Demonstration of solubility of "immiscible" fluids. J. Chem. 
Educ. 1973, 50, 724. 
- Legg, Kenneth D. Energy transfer demonstrations. J. Chem. Educ. 1973, 50, 848. 
- Lerman, Charles L. Effective demonstration of the behavior of indicators and 
biochemicals in buffers (TD). J. Chem. Educ. 1976, 53, 634. 
- Magliulo, Anthony R. Simple harmonic motion-A graphic demonstration. J. Chem. 
Educ. 1972, 49, 640. 
- Mazzocchi, Paul H. Demonstration-ordered polymers. J. Chem. Educ. 1973, 50, 505. 
- Mohan, Arthur G.; Turro, Nicholas J. A facile and effective chemiluminescence 
demonstration experiment. J. Chem. Educ. 1974, 51, 528. 
- Nathan, Lawrence C. A simple, effective demonstration of titration curves and indicator 
selection. J. Chem. Educ. 1973, 50, 262. 
- Olson, Edwin S. White to rose and return: A multipurpose demonstration (TD). J. 
Chem. Educ. 1977, 54, 366. 
- Olson, Edwin S. Demonstration of color development: Formation of the subtractive 
primary dyes (TD). J. Chem. Educ. 1978, 55, 513. 
- Ross, Joseph H. A demonstration of polymer crosslinking and gel formation without 
heating (TD). J. Chem. Educ. 1977, 54, 110. 
- Schulbach, C. David; Ahmed, I. Y. Demonstration-tests (TD). J. Chem. Educ. 1976, 53, 
775. 
- Schultz, C. W. Properties of air-A freshman chemistry lecture demonstration. J. Chem. 
Educ. 1974,51,751. 
- Shakhashiri, Bassam Z.; Williams, Lloyd G. Singlet oxygen in aqueous solution: A 
lecture demonstration (TD). J. Chem. Educ. 1976, 53, 358. 
- Smith, N. H. P. A rapid and convenient lecture demonstration of dyeing with azo colors. 
J. Chem. Educ. 1973, 50, 790. 
- Wheeler, Thomas N. Conversion of black and white prints to color in daylight. A 
demonstration lecture for general and organic courses. J. Chem. Educ. 1975, 52, 607. 
- Whitmer, John C. Normal vibrational modes-A simple demonstration. J. Chem. Educ. 
1971,4 8,134. 
1979-1988 
- Ackerson, Rex D. Demonstration of condensation vaporization (TD). J. Chem. Educ. 
1987, 64, 70. 
- Alyea, Hubert N. TOPS demonstrations (*80 models). J. Chem. Educ. 1980, 57, 73. 
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- Baker, Roger; Thompson, James C. A simple demonstration of high Tc superconductive 
powder. J. Chem. Educ. 1987, 64, 853. 
- Battino, Rubin. Participatory lecture demonstrations. J. Chem. Educ. 1979, 56, 39. 
- Bent, Henry A. Flames: A demonstration lecture for young students and general 
audiences (BR). J. Chem. Educ. 1986, 63, 151. 
- Bent, Henry A. Water's H-two-O: An introductory demonstration lecture on chemistry 
(BR). J. Chem. Educ. 1986, 63, 431. 
- Bodner, George M. Lecture demonstration accidents from which we can learn. J. Chem. 
Educ. 1985,62, 1105. 
- Bozzelli, Joseph W.; Barat, Robert B. The thermite lecture demonstration (TD). 
J. Chem. Educ. 1979, 56, 675. 
- Bradford, John L; Davis, Alvie L. A simple and dramatic demonstration of overvoltage 
(TD). J. Chem. Educ. 1983, 60, 674. 
- Bramwell, Fitzgerald B ; Goodman, Sidney; Chandross, Edwin A.; Kaplan, Martin; Hill, 
Murray. A chemiluminescence demonstration oxalyl chloride oxidation (TD). 
J.Chem.Educ. 1979, 56, 1 1 1 . 
- Brice, L. K. Rossini, William Tell, and the iodine clock reaction: A lecture demonstration 
(TD). J. Chem. Educ. 1980, 57, 152. 
- Bricker, Clark E.; Sloop, Gregory T. Countercurrent extraction of ink: A demonstration 
of the Chromatographie mechanism. J. Chem. Educ. 1985, 62, 1109. 
- Brown, Keith C ; Chang, Victor S.; Dar, Fazal H; Lamb, Shannon E.; Lee, Donald G. 
The oxidation of terminal alkenes by permanganate: A practical demonstration of the use 
of phase transfer agents. J. Chem. Educ. 1982, 59, 696. 
- Burrows, Hugh D. A convenient lecture demonstration of fluorescence (TD). J. 
Chem.Educ. 1983, 60, 228. 
- Byrd, J. E.; Perona, M. J. The kinetics of photographic development: A general 
chemistry experiment. J. Chem. Educ. 1982, 59, 335. 
- Chalmers, John H, Jr.; Bradbury, Michael W.; Fabricant, Jill D. A multicolored 
luminol-based chemiluminescence demonstration (TD). J. Chem. Educ. 1987, 64, 969. 
- Checkai, Gary; Whitsett, John. Density demonstration using diet soft drinks. J. 
Chem.Educ. 1986, 63, 515. 
- Chirpich, Thomas P. A simple, vivid demonstration of selective precipitation (TD). 
J. Chem. Educ. 1988, 65, 359. 
- Bozzelli, Joseph W. A fluorescence lecture demonstration (TD). J. Chem. Educ. 1982, 
59, 787. 
- Cooke, David O. Demonstration of chemical inhibition (TD). J. Chem. Educ. 1988, 65, 
68. 
- Conklin, Alfred R.; Kramme, Alan. Free radical chlorination of methane: a demonstration 
(TD). J. Chem. Educ. 1983, 60, 597. 
- Duus, H. C. Lecture demonstration of vanishing meniscus in vapor liquid transition 
(TD). J. Chem. Educ. 1979, 56, 614. 
- El-Awady, A. A.; Bundschuh, J. E. A unique chemical demonstrations symposium for 
high school, junior college, and university teachers. J. Chem. Educ. 1980, 57, 653. 
- Fenster, Ariel A.; Harpp, David N.; Schwarcz, Joseph A. A versatile demonstration with 
calcium carbide (TD). J. Chem. Educ. 1987, 64, 444. 
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- Fenster, Ariel A. A convenient demonstration of combustion and explosion (CS). 
J. Chem. Educ. 1987, 64, 894. 
- Fenster, Ariel E.; Harpp, David N.; Schwarcz, Joseph A. A well-known chemical 
demonstration to illustrate an unusual medical mystery (TD). J. Chem. Educ. 1988, 65, 
621. 
- Gilbert, George L., editor. Tested demonstrations. J. Chem. Educ. 1983, 60, 67,141, 
228, 355, 413, 493, 597, 674, 763, 898, 994, 1069. 
- Gilbert, George L., editor. Tested demonstrations. J. Chem.Educ. 1984, 61, 172, 251, 
635, 713, 804, 908, 1 009. 
- Gilbert, George L., editor. Tested demonstrations. J. Chem.Educ. 1985, 62, 153, 337, 
436,530,608,798,878, 11 08. 
- Gilbert, George L., editor. Tested demonstrations. J. Chem. Educ. 1986, 63, 82, 148, 
267, 349, 435, 536, 629, 715, 809, 888, 979, 1091. 
- Gilbert, George L., editor. Tested demonstrations. J. Chem. Educ. 1987, 64, 70, 171, 
255, 351, 444, 545, 624, 71 6, 807, 893, 968, 1053. 
- Gilbert, George L., editor. Tested demonstrations. J. Chem. Educ. 1988, 65, 68, 156, 
266, 358, 451, 543, 621, 725, 813, 894, 1091. 
- Gilbert, George L., editor . Tested demonstrations. J. Chem. Educ. 1982, 59, 57,154, 
586, 659, 787, 866, 973,1 042. 
- Gouge, Edward M. A . A flame test demonstration device (TD). J. Chem.Educ. 1988, 
65, 544. 
- Hendricks, Lloyd J.; Williams, John T. Demonstration of electrochemical cell properties 
by a simple, colorful, oxidation-reduction experiment (TD). J. Chem. Educ. 1982, 59, 586. 
- Höbe, Paul G., Jr. Buffer effect demonstration on the overhead projector (Ideas). 
J. Chem. Educ. 1979, 56, 47. 
- Hutton, Alan T. Dramatic demonstrations for a large audience: The formation of 
hydroxyl ions in the reaction of sodium with water (TD). J. Chem. Educ. 1981, 58, 506. 
- Kauffman, George B. A modified thermit lecture demonstration (TD). J. Chem.Educ. 
1981, 58, 802. 
- Kauffman, George B ; Karbassi, Mohammad. A demonstration of the cuprammonium 
rayon process (TD). J. Chem.Educ. 1985, 62, 878. 
- Kelter, Paul B.; Crouse, David J. Two visually stimulating general chemistry 
demonstrations (TD). J. Chem. Educ. 1985, 62, 1108. 
- Kildahl, Nicholas K. A simple demonstration of reversible oxygenation (TD). J. 
Chem.Educ. 1983, 60, 898. 
- Kimmel, Howard S.; Tomkins, Reginald P. T. Solar energy storage: A demonstration 
experiment. J. Chem.Educ. 1979, 56, 615. 
- Kirksey, H. Graden. Brownian motion: A classroom demonstration and student 
experiment (TD). J. Chem. Educ. 1988, 65, 1091. 
- Koch, Klaus R. Oxidation by Mn207: An impressive demonstration of the powerful - 
oxidizing property of dimanganeseheptoxide (TD). J. Chem.Educ. 1982, 59, 973. 
- Kolb, Doris. Introduction to overhead projector demonstrations (OP). J. Chem.Educ. 
1987, 64, 348. 
- Kolb, Doris, editor. Overhead projector demonstrations. J. Chem.Educ. 1987, 64, 348, 
805,891,964, 1021. 
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- Kolb, Doris, editor. Overhead projector demonstrations. J. Chem.Educ. 1988, 65, 264, 
453, 623, 1004, 1090. 
- Lambert, Jack L.; Chejlava, Michael J.; Fina, Gary T.; Luce, Nina L. Sequential color 
reactions: school colors and a red-white-and-blue demonstration (TD). J. Chem.Educ. 
1983,60, 141. 
- Lau, O. W. The precipitation of ferrous hydroxide: A lecture demonstration (TD). 
J. Chem. Educ. 1979, 56, 474. 
- MacBeath, Marie E.; Richardson, Andrew L. Tomato juice rainbow: A colorful and 
instructive demonstration. J. Chem.Educ. 1986, 63, 1092. 
- Marie, Dubravko; Strajnar, Franjo. A demonstration of an autocatalytic reaction (TD). 
J. Chem. Educ. 1983, 6 0, 994. 
- May, Jeffrey C. The sunset demonstration-A variation (TD). J. Chem.Educ. 1982, 59, 
57. 
- Moore, John T.; Cates, Charles R.; Garrett, James M. Classical demonstrations 
performed to a new beat. J. Chem.Educ. 1981, 58, 635. 
- Newton, Thomas A. Partition coefficients -A lecture demonstration (TD). J. Chem.Educ. 
1982, 59, 973. 
-Nicholls, L. Jewel. A demonstration of dipole-dipole interactions. J. Chem.Educ. 1983, 
60, 993. 
- Nugent, James F. A demonstration of the transformation of a hydrophobic liquid to a 
partially hydrophilic semisolid (TD). J. Chem. Educ. 1986, 63, 82. 
- Olsen, Edwin S.; Ashmore, R. E. A modification of the copper catalysis: Demonstration 
apparatus (TD). J. Chem. Educ. 1982, 59, 1042. 
- Olson, Edwin S. A supplement to the "water to rose" demonstration (TD). J. Chem. 
Educ. 1983,60,493. 
- Ophardt, Charles E. Buffer demonstration (TD). J. Chem. Educ. 1985, 62, 608. 
- Ophardt, Charles E. Redox demonstrations and descriptive chemistry (TD). Part 1. 
Metals. J. Chem. Educ. 1987, 64, 716. 
- Ophardt, Charles E. Redox demonstrations and descriptive chemistry (TD). Part 2. 
Halogens. J. Chem. Educ. 1987, 64, 807. 
- Peyser, John R.; Luoma, John R. Flame colors demonstration (TD). J. Chem. Educ. 
1988, 65, 452. 
- Ramette, Richard W. Reduction potentials and hydrogen overvoltage: An overhead 
projector demonstration (TD). J. Chem. Educ. 1982, 59, 866. 
- Rehfeld, D. W.; Barondeau, Michael. An explosive demonstration (TD). J. Chem. Educ. 
1988, 65, 894. 
- Rodgers, Glen E. Student-presented demonstrations on the colors of transition metal 
complexes (TD). J. Chem. Educ. 1988, 65, 543. 
- Rodriguez, F.; Mathias, L. J.; Kroschwitz, J.; Carraher, C. E., Jr. Classroom 
demonstrations of polymer principles. Part I. Molecular structure and molecular mass. J. 
Chem. Educ. 1 987, 64, 72. 
- Rodriguez, F.; Mathias, L. J.; Kroschwitz, J.; Carraher, C. E., Jr. Classroom 
demonstrations of polymer principles. Part II. Polymer formation. J. Chem. Educ. 1987, 
64, 886. 
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- Rodriguez, F.; Mathias, L. J.; Kroschwitz, J.; Carraher, C. E., Jr. Classroom 
demonstrations of polymer principles: Part III. Physical states and transitions. J. Chem. 
Educ. 1988, 65, 352. 
- Ross, Joseph H. Demonstration of solvent differences by visible polymer swelling. 
J. Chem. Educ. 1983, 60, 169. 
- Ruoff, Peter. The stepwise reduction of permanganate in alkaline conditions: A lecture 
demonstration (TD). J. Chem. Educ. 1987, 64, 624. 
- Samulski, E. Demonstrations with polymers. J. Chem. Educ. 1985, 62, 4. 
- Shakhashiri, Bassam Z.; Dirreen, Glen E.; Williams, Lloyd G.; Smith, S. Ruven. 
Paramagnetism and color of liquid oxygen: A lecture demonstration (TD). J. Chem. Educ. 
1980, 57, 373-. 
- Skinner, James F. A spectacular demonstration: 2H2 + 02^2 H20 (TD). J. Chem. 
Educ. 1987, 64, 545. 
- Spears, L. Gene, Jr.; Spears, Larry G. Chemical storage of solar energy using an old 
color change demonstration. J. Chem. Educ. 1984, 61, 252. 
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illustrate abstract concepts. J. Chem. Educ. 1990, 67, 60. 
- Mattson, Bruce M; Snipp, Robert L.; Michels, Gary D. Spectacular classroom 
demonstration of the flame test for metal ions (TD). J. Chem. Educ. 1990, 67, 791. 
- McKelvie, Ian D.; Cardwell, Terence J.; Cattrall, Robert W. A microconduit flow 
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Lecture Demonstration Project 

Demonstration List 

1. Stoichiometry 
Demo 1.1 

Title: Explosive reaction of Hydrogen and Oxygen (1.42, pg 106-112, Vol 1) 
Description: H2/02 balloon explosion 

Demo 1.2 
Title: Multiple Fountain Effect with Ammonia (8.10, pg 92-95, Vol 3) 
Description: 

Demo 1.3 
Title: Electrolytes 
a. The "Standard" Orange Electrode (11.3, pg 107-110, Vol 4) 
b. Conductivity and Extent of Dissociation of Acids in Aqueous Solution (8.21, 
pg 140-145, Vol 3) 
c. Electrical Conductivity of Liquids (9.31, pg 326-328, Vol 3) 
Description: Conductivity Testers 

Glucose/Water, Acetic Acid, NaCl, Ammonia, tomato paste, orange or 
lemon, pH balanced shampoo, sports drink advertising electrolytes, 
vinegar, saline solution 

Problem 1.4 
Title: Iron and HN03 

Description: 5 g Fe and excess HN03 (aq), try 6 M and 3 M 
Problem 1.5 

Title:  1.2 Molar Glucose solution 
Description: Make 1 liter; 216 g glucose & enough water for 1 L 

Problem 1.6 
Title:  1.2 Molar Glucose solution 
Description: Make only 140 mL; 30.24 g glucose & enough water for 140 mL 

Problem 1.7 
Title: 0.5 Molar Glucose solution 
Description: Dilution of 1.2 M solution; 83 mL of 1.2 M diluted to 200 mL 

Visual Aid 1.1 
40 hot dogs and 40 buns in packages with a ratio of 4:5 

Common Examples: baloney sandwich, S'mores, hot dogs/buns (fdm at grocery) 

2. Gases 
Demo 2.1 

Title: State/Volume/Shape relationships 
Description: Pour 50 mL of colored water from short fat beaker to tall, slender, 
graduated cylinder. Put a solid shape in 3 different size/shape containers and 
notice the shape doesn't change 
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Demo 2.2 
Title: Balloon/Marshmallow in reduced pressure 
Description: Boyles Law (P a 1/V), need a better vacuum for balloon demo, it is 
too slow with aspirator (about 5 minutes); marshmallow expands for about 20 
seconds, and then starts to decrease, this demo would have to be cut from the 
camera at about 17 seconds, see presentation suggestions in notebook 

Demo 2.3 
Title: Liq N2/balloon 
Description: Charles' Law (V a T), time for this about 1-2 minutes, see 
presentation suggestions in notebook 

Demo 2.4 
Title: Marble agitator 
Description: Effusion (Graham's Law) 

Demo 2.5 
Title: C02 cartridge for seltzer bottle filling balloon 
Description: Boyle's Law 

Visual Aid 2.1 
Bowling Alley, illustrating kinetic energy of ping-pong ball, tennis ball, and 
bowling ball 

Common Examples: soda at altitude, air bag for cars, decreasing baking soda in baking at higher 
altitudes, scuba divers, KE = 1/2 mv2 example running back vs lineman: KE can be same even 
though large size difference due to speed 

3. Thermodynamics 
Demo 3.1 

Title: Fundamental Issues of Thermodynamics Illuminated by Conspicuous 
Inorganic Chemistry: Oxidation of [Co(H20)6]

2+ to [Co(H20)6]
3+ by Hydrogen 

Peroxide 
Description: Thermodynamic Coupling to make a nonspontaneous reaction go; 
good color, pink, very dark green, blue, pink, immediate color changes; reaction 
time to complete 3-5 minutes 

Demo 3.2 
Title: Endothermic Reactions of Hydrated Barium Hydroxide and Ammonium 
Salts (1.3, pg 10-12, Voll) 
Description: Endothermicity, good temperature readings 

Demo 3.3 
Title: Dehydration of Sugar by Sulfuric Acid (1.32, pg 77-78, Vol 1) 
Description: Clear mixture turns to a black liquid and then begins to bubble as 
hydrogen is released and a black charcoal like product "grows" out of the beaker. 
Do in well ventilated area or hood. 
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Demo 3.4 
Title: Reaction of Potassium permanganate and Glycerin (1.35, pg 83-84 , Vol 1) 
Description: Exothermicity, do in hood, volcanic type reaction ~ smoke and 
flames ~ with products spattering about three feet. Needs to be done on a very 
heat resistant surface. 

Demo 3.5 
Title: Specific Heat Demo with beeswax 
Description: Take 10-15 minutes to get water boiling, 15 minutes to heat metal 
samples, and 1-2 minutes to clearly demonstrate the specific heat 

Visual Aid 3.1 
Entropy of "52 card pick-up" 

Visual Aid 3.2 
Boiling water 

Visual Aid 3.3 
Book being lifted and dropped 

Common Examples: marble floor-heat capacity (always feels cool), dry ice in cooling 
compartment of racing motorcycles, first aid hot/cold packs; Entropy-child's room spontaneously 
getting messy, hot sand analogy 

Thermodynamics Analogy: 

4. Kinetics 
Demo 4.1 

Title: Colorful Kinetics (Bleach demo by Kimbrough and Weaver) 
Description: Performed with no difference in concentration (all colors) 

Demo. 2 
Title: Colorful Kinetics (Bleach demo by Kimbrough and Weaver) 
Description: Performed with difference in concentration; 
4/20 and 1/40 bleach/water (one color, green) 

Demo 4.3 
Title: Lightstick (6.1, pg , Vol 2?) 
Description: Temperature dependence on rate 

Demo 4.4 
Title: Oxidations of Luminol (2.4, pg 156-167) 
Description: Catalysis, use also with K3Fe(CN)6 
Alternates 

1) Title: Sensitized Oxalyl Chloride Chemiluminescence 
(2.3, pg 153-155, Voll) 

Description: Chemiluminescence, multiple colors in 125mL 
Erlenmeyers 

2) Title: Hydrogen Peroxide Oxidation of Lucigenin 
(2.7, pg 180-185, Voll) 

Description: Chemiluminescence, one or two color options, done in a 
condensation tube or clear downward spiral tube 
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Visual Aid 4.1 
Title: Demonstration of Rate limiting step 
Description: Glass funnels with sand in series of different flow rates representing 
different intermediate steps and rate limiting steps 

Visual Aid 4.2 
Title: Invisible Painting (8.3, pg 47-49, Vol 3) 
Description: the bird picture; mention pens with same properties, film guy 4 at 
Larimer with magic pens 

Common Examples: 

Kinetics Analogy: Moving bricks by hand, wheelbarrow, or truck 
Mail -regular mail vs. express service 
Skiing - climbing the hill vs. towrope or lift 
Airport - walking vs. moving sidewalk 

5. Equilibrium 
Demo 5.1 

Title: Briggs-Rauscher Reaction (7.1, pg 248, Vol 2) 
Description: ambe^lue-black/clear/repeat; very distinct color changes 

Demo 5.2 
Title: Cerium Catalyzed Bromate Malonic Acid Reaction (7.2, pg 257, Vol 2) 

(The Classic Belousov-Zhabotinsky Reaction) 
Description: red/green/blue/violet/repeat-over 30 minutes, very nice 
distinguishable color 

Demo 5.3 
Title: Chemical Equilibrium 
Description: can be used to illustrate equilibrium, and allowed to run while video 
taping continues, then becoming a background prop, uses a Sohxlet extractor, 

Demo 5.4 
Title: Chicken bones in vinegar and eggs in vinegar 
Description: In vinegar, or IM acetic acid, bones become rubbery. In water, there 
is no change. Egg shells dissolve in vinegar leaving the membrane. Eggs feel like 
fragile rubber balls. The acid disturbs the calcium/hydroxide equilibrium and 
causes more of the calcium to come out of the bone. 
Ca complex <—> Ca2+ + 20H" —> CH3C02H —> CH3C02- + H20 

Demo 5.5 
Title: Osmosis through an egg membrane 

a) Sugar water 
b)Dye 

Description: Dissolve egg shells with vinegar leaving membrane. Place one egg in 
sugar water to observe osmosis of water inside membrane going to the 
concentrated sugar solution. Place another egg in colored water. Color can be 
from methylene blue or food coloring. Osmosis of the color with leave you with 
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an egg with food coloring on the inside. (Placing the coloring directly on the 
membrane and then adding water increases the rate of osmosis.) 

Demo 5.6 
Title: Osmosis: Carrot in saturated saltwater 
Description: Carrots in saltwater shrivel 

Common Examples: Filling a bathtub 

6. Atomic Structure and Periodicity 
Demo 6.1 

Title: Floating Penny 
Description: A post-1982 penny soaked in IM HC1 has the zinc interior dissolved 
leaving the copper outside. The penny must first be knicked or cut to expose the 
Zinc interior. Two knicks and two days works best, but I couldn't get the penny 
to float. However, there is still a large weight difference. 

Demo 6.2 
Title: Dissolving Penny 
Description: A pre-1982 penny(pure copper) soaked in 3M Nitric acid turns blue 
as it dissolves completely. 

Demo 6.3 
Title: Rotating rainbows: A solution in Polarized Light (9.51, pg 386-389, Vol 3) 
Description: light properties, Karo syrup and polarizing film. The sugar solution 
rotates light and the film polarizes it. 

Demo 6.4 
Title: Bigger and Better Flame Tests 
Description: Flame tests with the following compounds soaked in methanol on a 
watch glass and then ignited. 

Compound Flame Color 
Sodium Chloride (NaCl)        yellow 
Potassium Chloride (KC1)      blue/purple 
Copper Chloride (CuCl) green 
Lithium Chloride (LiCl) red 

Demo 6.5 
Title: Diffraction Grating with discharge tube 
Description: Grating acts like a prism 

Demo 6.6 
Title: Analogy for Quantum numbers 
Description: License plates 

Demo 6.7 
Title: Neon signs 
Description: Film "Neon" signs 
Gas Color 
Neon reddish-orange 
Argon blue 
Helium yellowish-white 
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Helium-Argon orange 
Neon-Argon dark lavender 

Demo 6.8 
Title: Things to include graphically 
Description: (   ) = page in Kotz and Treichel 
Molecular orbital shapes (343) 
Order of filling sub-shells (365, Fig 8.7) 
Atom sizes (377) 
Increasing atomic radii (378) 
First Ionization Energy (380) 
Electron affinity (382) 
Orbital box diagrams (373) 

Common Examples 
Automatic door openers operate on the photoelectric effect with their electric eye 

7. Bonding 
Demo 7.1 

Title: Experimental Illustration of Lewis Dot Structures 
Description: Felt or velcro board with large circles for elements, labeled, and small 
circles to illustrate the electrons. Use as a visual aid. Make a single, double, and 
triple bonded molecule. 

Demo 7.2 
Title: Electrolysis of Water: Color Changes and Exploding Bubbles (11.14, pg 
156-165, Vol 4) 
Description: 

Demo 7.3 
Title: Making Nylon 
Description: Polymerization 

Demo 7.4 
Title: The Disappearing Coffee Cup 
Description: "Melt" a styrofoam cup by placing it in a crystallization dish 3/4 full 
of acetone. 

Demo 7.5 
Title: Hydrogen bonding in Slime 
Description: Polymerization 

Common Examples 
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Student Survey 



Survey for UCD Extended Studies General 
Chemistry I Students 

This study is being conducted as part of my Master's Degree Project. It is 
designed to evaluate the effectiveness and usefulness of the demonstrations in the videos. 
This survey should only take about 15 minutes to complete. Your honesty and 
thoroughness in responses is appreciated. All surveys will remain confidential and 
anonymous. Your valuable input will help improve the videos for the General Chemistry 
II Extended^Studies Course. 

Thank you, 
Kristen R. Kull 

INSTRUCTIONS: Please mark one or more of the boxes which apply. If you need 
additional space for an explanatory response, feel free to use the space between the 
questions or the reverse of this sheet. 

1. Overall I thought the demos were: 

I P a valuable addition to the videos with respect to understanding the concepts. 

I P fun and interesting but not necessary for my understanding. 

I P interesting but distracted me from concentrating on the lecture material. 

I P a waste of time and videotape. 

2. How interesting or valuable were the demonstrations: 

I P I found the videotaped demos were as or more interesting/valuable than live 

demonstrations because I could see them better up close than in a lecture hall. 

I P I found the videotaped demos were as or more interesting/valuable than live 

demonstrations because I could rewind them and watch them again. 

I P I found the videotaped demos were less interesting/exciting/valuable than live in-class 

demos because 

Di: have never seen lecture demonstrations in a science class and cannot compare them 

to the video demos. 



H 

3. I found the presentation and film quality of the videotaped demos: 

I—P excellent. 

I—P good. 

LJ fair. 

I—P poor. 

4. Overall 1 found the explanations that accompanied the demos to be: 

I—P thorough. 

I—P adequate. 

I—P lacking depth. 

I—P inadequate because  

5. I rewound the tape and watched demos again: 

LJ often. 

I—P occasionally. 

I—P never (skip to # 7). 

6. I rewatched demos because: 

I—P I thought they were neat. 

I—P I found it helped me to understand the principles the demos illustrated. 

I—P I usually/sometimes did not understand them the first time through. 

7. Which tapes have you watched all or part of? 

8. Of those tapes, which was your favorite demo(s)? 

9. Do you remember what principle it illustrated? (Please state principle) 



OPINIONS ON SPECIFIC DEMONSTRATIONS IN THE GASES AND 
THERMODYNAMICS VIDEO TAPES 

10.  Opinions about the expanding balloon in reduced pressure on Video # 2. 

I—P I don't remember the demo. 

I—P I don't remember what principle the demo illustrated. 

I—P I understood the principle before the demo illustrated it. 

LJ I understood the principle better before the demo illustrated it because the demo 
confused me. 

I—P I found that the demo helped me to understand the principle better. 

I—P I did not understand the principle until I saw the demo. 

I—P I had seen the demo before this video. 

//.  Opinions about the expanding marshmallows in reduced pressure demonstration 
on Video demonstration U 2. 

I—P I don't remember the demo. 

I—P I don't remember what principle the demo illustrated. 

I—P I understood the principle before the demo illustrated it. 

LP I understood the principle better before the demo illustrated it because the demo 
confused me. 

I—P I found that the demo helped me to understand the principle better. 

I—P I did not understand the principle until I saw the demo. 

I—P I had seen the demo before this video. 



12. Opinions about the shrinking balloon in liquid nitrogen demonstration on 
Video # 2. 

I—P I don't remember the demo. 

I—P I don't remember what principle the demo illustrated. 

I—P I understood the principle before the demo illustrated it. 

I—P I understood the principle better before the demo illustrated it because the demo 

confused me. 

I—P I found that the demo helped me to understand the principle better. 

I—P I did not understand the principle until I saw the demo. 

I—P I had seen the demo before this video. 

13. Opinions about the marble agitator demonstration on Video # 2. 

I—P I don't remember the demo. 

I—P I don't remember what principle the demo illustrated. 

I—P I understood the principle before the demo illustrated it. 

I—P I understood the principle better before the demo illustrated it because the demo 
confused me. 

I—P I found that the demo helped me to understand the principle better. 

I—P I did not understand the principle until I saw the demo. 

I—P I had seen the demo before this video. 

14.  Opinions about the COz cartridge filling the balloon demonstration on Video # 2. 

I—P I don't remember the demo. 

I—P I don't remember what principle the demo illustrated. 

I—P I understood the principle before the demo illustrated it. 

Si 

found that the demo helped me to understand the principle better. 

understood the principle better before the demo illustrated it because the demo 
confused me. 



20. Opinions about the 52-card pick-up demonstration on Video # 3. 

I P I don't remember the demo. 

I P I don't remember what principle the demo illustrated. 

I P I understood the principle before the demo illustrated it. 

I P I understood the principle better before the demo illustrated it because the demo 

confused me. 

I P I found that the demo helped me to understand the principle better. 

I P I did not understand the principle until I saw the demo. 

I P I had seen the demo before this video. 

21. In order to understand the chemistry background of the students, please provide the 
following information: 
Previous Chemistry Courses 

I P High School Chemistry 

Number of years ago: LJ 1-5   LJ 6-10    LJ 11-15    LJ 16+ 

I P College Chemistry 

I P   Completed 

I—P     Started but did not complete, withdrew after weeks. 

Number of years ago: LJ 1-5   LJ 6-10    LJ 11-15    LJ 16+ 

Other related courses (please list):   

Please include any additional remarks or comments regarding any aspect of the video 
lectures and demonstrations. 



APPENDIX E 

Survey Results 
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General Survey Remarks 

1. Most demos are good at reinforcing concepts. I think it helps emphasize the concept, 
rather than increase understanding. 

2. The demos are fine. The lectures are effective in teaching the given material, but I 
think they aren't thorough enough in teaching material we're tested for. 

3. I hate the music - seems unnecessary. 

4. Please extend this type of class to other science courses - this is great. 

5. Possibly use a video tape to display the IRC (in room chat) computer usage necessary 
for this class. It might help. 

6. Animations about what is actually happening would help to reinforce the concepts 
involved. Only occasionally do the demos add much of value to the learning experience. 

7. The video outlines are extremely helpful. The feedback loop is very long (too long). 
[Example: exams] 

8. The demos keep my mind from wandering, you should keep them. 

9. I think that this class is great for people who catch on fast or if most of Chem I is a 
review. For those who need their hand held, this class is not the best choice possible. 

10. The videos need to be tied into a specific chemistry textbook, and a more detailed 
course study guide to help with the distance learning. 

11. I have learned so much about chemistry using the videos and on-line tutorials than I 
did the first time (6-10 years ago) I took chem (a traditional class at CU, Boulder). I think 
my grasp of this material is much better. What a great way to teach a class! 

12. I think the videos are excellent - well presented and well organized. I do not think the 
videos are challenging enough for material we are expected to master. I would suggest 
more problems and more difficult problems. 

13. The videos are an excellent means of conveying the pertinent information. The 
graphics are much easier to read than a distant blackboard and there is a tremendous 
advantage to being able to rewind the tapes. 

14. It would be very helpful to all work from the same book and make references to it in 
the tape. The notes are excellent, please keep. 

15.1 have never seen demos in a large lecture hall. 



16. I have seen very, very few demos - most are considered a little too dangerous to be 
done in lecture and are done only in a lab setting. 

17. The demo for coupling reactions was unclear. 

18. The sound quality of one of my tapes was practically inaudible. 

19. There was a little too much explaining for the demos. 

20. There could have been more depth and discussion for the demonstrations. 

21.1 showed the demos to my family and friends. 

22. I still think understanding endothermic/exothermic are difficult because I confuse the 
surroundings with the system. Absorbing heat and a freezing surrounding is confusing, 
but I think the demo is valuable. 



Cummulative Results of the 
Survey for UCD Extended Studies General 

Chemistry I Students 
This study is being conducted as part of my Master's Degree Project. It is 

designed to evaluate the effectiveness and usefulness of the demonstrations in the videos. 
This survey should only take about 15 minutes to complete. Your honesty and 
thoroughness in responses is appreciated. All surveys will remain confidential and 
anonymous. Your valuable input will help improve the videos for the General Chemistry 
II Extended Studies Course. 

Thank you, 
Kristen R. Kull 

INSTRUCTIONS: Please mark one or more of the boxes which apply. If you need 
additional space for an explanatory response, feel free to use the space between the 
questions or the reverse of this sheet. 

1. Overall I thought the demos were: 

A /18/ 82%   I I   a valuable addition to the videos with respect to understanding the 

concepts. 

B/4/18% I I fun and interesting but not necessary for my understanding. 

C/0/0% I P   interesting but distracted me from concentrating on the lecture 
material. 

D/0/0% I I   a waste of time and videotape. 

2. How interesting or valuable were the demonstrations: 

A/11/39%       I I I found the videotaped demos were as or more interesting/valuable 
than live demonstrations because I could see them better up close than in a lecture hall. 

B/12/43%       I I I found the videotaped demos were as or more interesting/valuable 
than live demonstrations because I could rewind them and watch them again. 

C/0/0% I P I found the videotaped demos were less interesting/exciting/valuable 
than live in-class demos because . 

D/5/18% I P I have never seen lecture demonstrations in a science class and cannot 
compare them to the video demos. 



3. I found the presentation and film quality of the videotaped demos: 

A/9/41% LJ excellent. 

B/ll/50%       □ good. 

C/2/9% LJ fair. 

D/0/0% LJ poor. 

4. Overall I found the explanations that accompanied the demos to be: 

A/10/45%       LJ thorough. 

B/10/45%       LJ adequate. 

C/l/5% LJ lacking depth. 

D/l/5% I I inadequate because  

5. I rewound the tape and watched demos again: 

A/7/32.0% LJ often. 

B/12/54.5%       LJ occasionally. 

C/3/13.5% LJ never (skip to # 7). 

6. I rewatched demos because: 

A/7/35%       LJ I thought they were neat. 

B/8/40%       I P   I found it helped me to understand the principles the demos illustrated. 

C/5/25%       I I I usually/sometimes did not understand them the first time through. 

7. Which tapes have you watched all or part of? 

8. Of those tapes, which was your favorite demo(s)? 

9. Do you remember what principle it illustrated? (Please state principle) 



OPINIONS ON SPECIFIC DEMONSTRATIONS IN THE GASES AND 
THERMODYNAMICS VIDEO TAPES 

10. Opinions about the expanding balloon in reduced pressure on Video # 2. 

.Z I P I don't remember the demo. 

1 I P I don't remember what principle the demo illustrated. 

y I P I understood the principle before the demo illustrated it. 

U I I I understood the principle better before the demo illustrated it because the demo 

confused me. 

1 J I P I found that the demo helped me to understand the principle better. 

1 I P I did not understand the principle until I saw the demo. 

1 I P I had seen the demo before this video. 

11. Opinions about the expanding marshmallows in reduced pressure demonstration 
on Video demonstration # 2. 

1 I P I don't remember the demo. 

Jf I P I don't remember what principle the demo illustrated. 

1 U I P I understood the principle before the demo illustrated it. 

U I P   I understood the principle better before the demo illustrated it because the demo 

confused me. 

1 J I P I found that the demo helped me to understand the principle better. 

1 I P   I did not understand I the principle until I saw the demo. 

1 I P I had seen the demo before this video. 



12. Opinions about the shrinking balloon in liquid nitrogen demonstration on 
Video # 2. 

\J I P I don't remember the demo. 

U I P I don't remember what principle the demo illustrated. 

T-1 P I understood the principle before the demo illustrated it. 

1 I P I understood the principle better before the demo illustrated it because the demo 

confused me. 

1 T-1 P I found that the demo helped me to understand the principle better. 

1 I P I did not understand the principle until I saw the demo. 

J I P I had seen the demo before this video. 

13. Opinions about the marble agitator demonstration on Video # 2. 

A I P I don't remember the demo. 

U I P I don't remember what principle the demo illustrated. 

0 I P I understood the principle before the demo illustrated it. 

1 I P I understood the principle better before the demo illustrated it because the demo 

confused me. 

1 T-1 P I found that the demo helped me to understand the principle better. 

1 I P  I did not understand the principle until saw the demo. 

U I P I had seen the demo before this video. 

14. Opinions about the CO2 cartridge filling the balloon demonstration on Video # 2. 

U I P I don't remember the demo. 

J) I P I don't remember what principle the demo illustrated. 

1 U I P I understood the principle before the demo it. 



1 I P   I understood the principle better before the demo illustrated it because the demo 

confused me. 

y I P I found that the demo helped me to understand the principle better. 

U I P I did not understand the principle until I saw the demo. 

U I P I had seen the demo before this video. 

75. Opinions about the thermodynamic coupling reaction (pink, green, blue solution) 
demonstration on Video # 3. 

J I P I don't remember the demo. 

T-1 P I don't remember what principle the demo illustrated. 

A I P I understood the principle before the demo illustrated it. 

4 I P   I understood the principle better before the demo illustrated it because the demo 

confused me. 

Ö I P I found that the demo helped me to understand the principle better. 

0 I P I did not understand the principle until I saw the demo. 

U I P I had seen the demo before this video. 

16. Opinions about the cork freezing to the beaker demonstration on Video # 3. 

T-1 P I don't remember the demo. 

U I P I don't remember what principle the demo illustrated. 

J I P I understood the principle before the demo illustrated it. 

J I P I understood the principle better before the demo illustrated it because the demo 

confused me. 

1 J I P I found that the demo helped me to understand the principle better. 

1 I P  I did not understand the principle until I saw the demo. 



oo I had seen the demo before this video. 

17. Opinions about the sugar and sulfuric acid demonstration on Video # 3. 

j5 I P I don't remember the demo. 

U I P I don't remember what principle the demo illustrated. 

nr I P I understood the principle before the demo illustrated it. 

U I P I understood the principle better before the demo illustrated it because the demo 

confused me. 

1 3 I P I found that the demo helped me to understand the principle better. 

A I P I did not understand the principle until I saw the demo. 

U I P I had seen the demo before this video. 

18. Opinions about the potassium permanganate and glycerin volcanic like 
demonstration on Video # 3. 

J I P I don't remember the demo. 

J I P I don't remember what principle the demo illustrated. 

J I P I understood the principle before the demo illustrated it. 

A I P I understood the principle better before the demo illustrated it because the demo 

confused me. 

1A I P I found that the demo helped me to understand the principle better. 

A I P   I did not understand the principle until I saw the demo. 

U I P I had seen the demo before this video. 



19. Opinions about the beeswax and heated metal demonstration on Video # 3. 

1 I I I don't remember the demo. 

U I P I don't remember what principle the demo illustrated. 

/ I P I understood the principle before the demo illustrated it. 

Jf I P I understood the principle better before the demo illustrated it because the demo 

confused me. 

1 .Z I I I found that the demo helped me to understand the principle better. 

U I P I did not understand the principle until I saw the demo. 

U I P I had seen the demo before this video. 

20. Opinions about the 52-card pick-up demonstration on Video # 3. 

1 I P I don't remember the demo. 

U I P I don't remember what principle the demo illustrated. 

0 I P I understood the principle before the demo illustrated it. 

1 I P I understood the principle better before the demo illustrated it because the demo 

confused me. 

1 1 I P I found that the demo helped me to understand the principle better. 

11 P I did not understand the principle until I saw the demo. 

A I P I had seen the demo before this video. 



21. In order to understand the chemistry background of the students, please provide the 
following information: 
Previous Chemistry Courses 

I P   High School Chemistry 

Number of years ago: LJ   1-5    LJ   6-10     LJ 11-15      16+LJ 

I I   College Chemistry 

I P Completed 

I I    Started but did not complete, withdrew after weeks. 

Number of years ago: □ 1-5    LJ 6-10     LJ 11-15     LJ 16+ 
Other related courses (please list):   

Please include any additional remarks or comments regarding any aspect of the video 
lectures and demonstrations. 


