
SUNY - Cortland 

      Chemistry Department 

Science 142 - Integrated Physics and Chemistry 

 

Course Information:     Professor Information: 

Credit hours: 3     Michael A. Von Tersch 

Fall, 2010      tel. 2339: Bowers, 22 

Bowers, 109, 233 (lab)    vonterschm@cortland.edu (preferred  

Lecture, Monday, Wednesday 12: 40 – 1:30   communication) 

        

Text: Integrated Science, Tillery, et al.  Office hours – M: 1:45-2:45   

any  edition,  McGraw Hill    Tu: 2:30-4:00; W: 11:00-12:00  

       Th: 9:30-10:30 and by appointment 

   

1.  Course Description An introductory course for childhood education majors, involving 

selected topics, hands-on experiments and problem-solving activities in areas typically classified 

as chemistry and physics.  Gives students insight into some of the basic underlying principles of 

nature and the physical world, and helps develop a better understanding of science. By exposing 

students to scientific content and fostering a greater comfort for scientific concepts the course 

improves ability to teach science in an elementary curriculum. (3 credit hours including 

laboratory) 

 

2.  Rationale   Chemistry and Physics are fundamental sciences in that they attempt to explain 

observations of all kinds of phenomena in terms of unifying principles. For example, 

understanding of atomic structure as building blocks of all matter provides a basis for chemical 

reactivity and the physical and chemical properties of matter.  These simple concepts can be 

further applied to help explain observations in other sciences, including Biology and Geology.  

Elementary educators are faced with a formidable responsibility: careful studies indicate 

that if children do not develop a familiarity with science and a love of scientific learning within 

their first few years in school, that facet of their growth may forever be stunted.  Further, in order 

to teach any subject, the teacher must have command of more background knowledge than the 

student is expected to receive. As an elementary teacher, you will be expected to teach science.   

Integrated Physics and Chemistry has been planned to present serious, significant science 

concepts to students who do not necessarily have strong science backgrounds.  The only 

presumptions are that students have elementary facility with algebra and other high school 

mathematics, and will make serious efforts in their study of physics and chemistry. Students who 

make such an effort can perform well in this course regardless of their prior experiences, if any, 

in science classes.  

 

3. Suggestions for Academic Success  Chemistry and Physics are conceptually challenging and 

intellectually cumulative subjects. You should plan active study and preparation every day. 

Active study methods are far more beneficial than passive methods for clear understanding of 

course concepts. Examples of active study include rewriting your class and lab notes, expressing 

concepts verbally in your own words, posing and answering hypothetical test questions, working 

in a study group with other students and quizzing each other verbally. Attempt to synthesize your 

understanding so that you can apply the principles you have learned to novel circumstances. The 

“applying the Concepts” questions in your text are well suited for this purpose. You should 

routinely study and answer these questions along with the parallel A and B exercises. Well-



prepared students should be able to explain the course material to others without the need for 

notes and should recognize logical extensions of the covered concepts.  

 

4.  Course Attendance Policy College attendance policy will pertain.  Attendance is required 

and will be recorded.  Your course grade may be lowered by one-third (for example, from B to 

B-) for each unexcused absence beyond three.  Attendance is particularly critical for successful 

completion of the laboratory portion of the course. Accordingly, attendance will also be taken in 

laboratory. Three or more unexcused absences from laboratory will result in automatic 

failure for the entire course.  

     At times this course will not follow the textbook closely, so you must compile information 

from web resources, lectures, demonstrations, experiments, and discussions that occur during 

class.  Some laboratory activities are designed to introduce and /or reinforce lecture topics, others 

cover topics that will not be presented in lecture. You can not afford to miss class or lab! 

 

5. Cell Phone and Personal Electronics Policy Students are permitted to use a laptop during 

class for the limited purposes of note-taking or to view pertinent web resources. Other uses 

however are not permitted.  Cell phones and personal electronics are distracting and unnecessary 

during course activities, hence they should be turned off and placed among your personal 

belongings during class and lab unless otherwise indicated. Students who text during class or lab 

may be marked absent to reflect their intellectual disengagement in the class. All students will 

need a modest scientific calculator capable of scientific notation, roots and logarithms for lab, 

homework, and tests. 

 

6.  Evaluation of Student Performance.    After each lab session, you will prepare a laboratory 

report with content and format are described below.  You are urged to ask frequent questions in 

class and lab, to supplement class information with textbook reading and web resources and to 

do assigned (and additional) textbook problems, and to take advantage of your instructor’s office 

hours. Contributions toward final grades will be as follows: 

 

 Laboratory grade:    34% 

 Decorum/attendance/participation  03% 

 Section exam I:    14% 

 Section exam II:    14% 

 Section exam III:    14% 

 Final comprehensive exam:   21% 

 

Section exams will be given during regularly scheduled class periods. Students who miss an 

exam may be permitted to make it up only with a documented legitimate excuse. 

 

Homework will be assigned to reinforce concepts and to provide practice for section exams. 

Students are expected to complete all homework assignments for possible submission on the 

assigned dates. Homework may be collected occasionally without prior announcement and may 

or may not be graded. Homework will be reviewed occasionally during class or scheduled 

review sessions. Solutions to homework will also be posted to WebCT. 

  

 Letter grades will be assigned to percentage grades in the following manner: 

 

A+    95 – 100   B+    83 – 85.9   C+   74 – 76.9   D+    64 – 66.9   



A      90 – 94.9  B      80 – 82.9  C     70 – 73.9  D      61 – 63.9 

A-     86 – 89.9 B-     77 – 79.9 C-    67 – 69.9  D-     58 – 60.9 

 

E – below 58.  

 

Grades on examinations may be adjusted to higher percentages (curved) at the discretion of the 

instructor. 

 

Academic integrity is, of course, expected of you for all aspects of your work. Allegation of 

academic dishonesty will be handled in accord with procedures outlined in the College 

Handbook. 

    

7.  Course Objectives and Outcomes Students in this course will: 

 

A.  Learn to make measurements of length, mass, and volume, and will understand the 

concept of units associated with a physical measurement. 

B.  Learn to manipulate measurements and units to calculate derived quantities like 

density and concentration. 

C.  Be able to discuss buoyancy and apply the concept to boats and balloons, as well as to 

corrections of weighings in air and water  

D.  Understand the concept of forces and understand motion in relation to forces. 

E.  Understand 6 classes of simple machines and concepts of mechanical advantage. 

F.  Understand basic concepts of electricity and electrical circuits. 

G.  Develop an understanding of the size and properties of atoms and molecules based on 

classroom experiments, demonstrations, readings, and class discussion. 

H.  Understand periodic chemical behavior in terms of a concentric electron shell model 

for atoms. 

I.  Describe solids, liquids, and gases in terms of atoms and molecules. 

J.   Understand the concepts that govern chemical reactivity and stoichiometry. 

K.   Define acids and bases, and discuss the reaction of acids and bases to produce salts. 

L. Understand the kinetic theory of molecular motion and be able to discuss temperature 

and heat in terms of this theory. 

M.  Know the composition of the atmosphere and the fundamental laws that describe the 

pressure, volume, temperature relations of gases. 

N.  Learn the compositions and properties of simple organic molecules. 

 

8. Course Schedule and Activities – Will be provided as an addendum to this syllabus.  

 

If you are a student with a disability and wish to request accommodations, please 

contact the Office of Student Disability Services located in B-40 Van Hoesen Hall or call 

753-2066 for an appointment.  Information regarding your disability will be treated in a 

confidential manner.  Because many accommodations require early planning, requests 

for accommodations should be made as early as possible.  

 

Science 142 Integrated Physics and Chemistry laboratory   Fall, 2010 

 

Dr. Michael A. Von Tersch 

Rm 22 Bowers Hall ext. 2339 



vonterschm@cortland.edu (preferred means of communication) 

Office hours: M: 1:45 – 2:45; Tu: 2:30 - 4:00; W: 11:00 – 12:00; Th: 9:30 -10:30 and by 

appointment. 

             

 

Welcome to Science 142 laboratory. Our laboratory work will be a hands-on illustration of 

concepts presented in the lectures and will also include material not covered in lecture.  

 

A quote from Benjamin Franklin aptly captures the value of laboratory activities: 

 

“Teach me, and I remember. 

Involve me, and I learn.” 

 

The very best instruction is the instruction you give yourself by conducting experiments and 

other exercises in the lab. 

 

General laboratory policies: 

 

Safety:  Student laboratories, even elementary labs such as Sci 142, can present special 

safety hazards. Your laboratory instructor will advise you of proper procedures to minimize 

safety risks in the lab. Clothing requirements for the labs will be discussed by your lecture 

instructor. Students are encouraged to conduct themselves at all times with awareness of their 

surroundings and any hazards that might be present. Eating and drinking are never permitted in 

the Sci 142 laboratories. Students who inadvertently bring food or drink to lab will be asked to 

store them in their backpacks or place them in the hall.  

 

Attendance: Participation in the laboratory will be a large part of the learning experience. 

Consequently faithful attendance will be expected and recorded. Unexcused absences from 3 or 

more laboratories will result in an automatic failing grade of E for the entire course. Should 

you miss a lab for any reason you will be expected to attend another lab section that week if at all 

possible. You will also be expected to promptly offer your explanation for the missed lab. If you 

attend another lab section you should prepare a short note acknowledging your attendance and 

ask the other instructor to sign and date your note. Should it prove impossible to attend another 

lab you will be expected to obtain data from a classmate to prepare your report for the missed 

lab.  Should you follow this route you must indicate from whom you obtained the lab data and 

results. Unexcused absences that were not made up will receive a grade of zero. 

 

Lab Handouts:    Lab exercises and protocols are described on sheets that will be available on 

elearning each week. The term “lab handout” is a misnomer since the lab documents will only be 

available electronically. Please be sure to download and print the lab for the current semester and 

bring it to lab. Do not use handouts from earlier semesters! If you do so you run the risk of not 

completing the correct assignments, not solving the correct lab problems, and you may raise 

questions regarding the academic integrity of your lab report. Avoid all these problems by using 

the labs only from the current semester. 

 

Grading: Each week you will prepare a report of the prior week’s lab activities. The report 

will receive a numerical grade or may occasionally be graded Pass/ Fail. Your report is due at the 

beginning of lab, 1 week after performing the lab. Reports that are late for any reason will 



receive a modest penalty if submitted within 24 hours of their due times. Late reports will be 

accepted (with appropriate explanation) for 1 week after their due dates but will receive a greater 

reduction in grade. Only in extraordinary circumstances will I accept a report that is more than 1 

week late. Exception to these penalties and policies may be permitted for reports that are late due 

to absence associated with documented illness or other legitimate excuse.  

Your final lab grade will be determined by your reports’ grades and an assessment of 

your participation in the laboratory activities. Your final lab grade will be communicated to the 

lecture instructor who will assign it 34% of your Science 142 final grade.  

 

The Laboratory Report  

 

The lab report is a concise communication which reports the results and analysis of your 

laboratory work. In composing the report students will be expected to carefully follow the format 

described below. Lab reports will be penalized for poor formatting.  

 

It must be typed in its entirety except where numbers or calculations are included, these can be 

hand written. Hand written responses to Discussion questions or hand written sentences that 

report results will not be reviewed. The report consists of 2 sections. 

 

Heading  

 

Include your name, the number and title of the lab (e.g. Lab 1, Principles of measurement), the 

day and time of your section, and the date the lab is due.  On a following line, list the names of 

the other students with whom you performed the lab. If you have obtained data from another 

student with whom you did not perform the lab include that student’s name as the source of the 

data in the heading section. 

 

Results and Discussion 

 

Show the experimental outcomes as raw data (if appropriate) and/or as calculated results. Be sure 

to indicate to which part of the lab the data correspond. Use declarative sentences that clearly 

identify the results you are reporting. As examples: 

 

The density of object A6 was 7.6 g/cm
3
. 

 

or 

 

Density A6  = 7.6 g/cm
3
. 

 

Avoid the presentation of extensive numerical values in paragraph form. Where multiple 

numbers must be shown with text, it is best to show the numerical results on separate lines within 

text paragraphs. Consider also the use of tables in such situations. Tables usually provide a clear 

and concise presentation of numerical data, therefore use tables wherever possible.  Grouped 

(i.e. like) data in tables should be presented in columns, not rows. For example if you are 

reporting densities for several different objects (“grouped or like data”), density would be a 

column title and not a title to a row: 

 

Object  density (g/cm
3
) 



 

    A3     1.06 

    B4     5.56 

    B11     2.78 

 

Include graphs wherever requested or where graphs aid the interpretation. Graphs should 

be drawn to scale on graph paper or ruled paper or ideally with Excel or another spreadsheet. 

(Step-by-step instructions for construction of X,Y graphs with Excel are available in WebCT.) 

Focus on clarity of presentation and be sure to submit graphs that are large enough to be read 

easily and confidently. 

Conclusions about the Physics and Chemistry under investigation should be stated in the 

past tense with declarative sentences. 

 

Each week’s lab handout will usually include specific questions regarding the data or 

interpretations of the data that are sometimes numbered, and are in bold type. You will be 

expected to answer these questions. Rewrite the bolded question and assign the same number as 

on the handout (if numbered on the handout). Then give your response immediately after each 

question as a new paragraph. Rewriting the question helps your instructor zero in on your 

response and helps you to avoid overlooking and misinterpreting questions. You may cut and 

paste the questions from the file posted to WebCT. These required responses are weighed 

heavily in evaluating your lab reports. 

 

Present all your work, data, calculations, and required responses in the same order as 

described or presented on the handout. If graphs are small they can be inserted directly in the 

body of the report but if they occupy individual sheets of paper they are best presented at the end 

of the report.  

 

A cautionary note: 

 

Students often find it valuable to work together to analyze the laboratory they have conducted 

together. This is completely acceptable to your lab instructor but students are reminded that the 

laboratory report you submit must be your work. You will be held accountable for the content of 

the report and you must prepare the report so that there is no doubt that you have written it. Thus, 

if you work with others and arrive at a “consensus report”, it is your responsibility to write the 

text so that you have personalized the report. Identical reports will be returned to the students 

ungraded. 

 



Science 142 Integrated Physics and Chemistry Fall, 2010 

 Tentative Schedule  

 

The instructor will often perform demonstrations in class.  Please take careful notes on the 

demonstrations as well as the lecture material. All classroom activities, laboratories and assigned work 

are appropriate subjects for quizzes and exams. Due dates for assigned homework will be announced in 

class. 

 

Date Topic      Reading 
1
(Tillery, 5

th
 ed.)     Laboratory 

 

08/30 M What is Science?   Chap. 1 Appendices 

A,F no labs week 1 

09/01 W Measurement    Chap. 1     

 

09/06 M Labor Day, no class 

09/08 W Proportionality; density  Chap. 1   1. Measurement 

 

09/13 M Composition and weight of air; units Appendix A   2. Problem-solving 

 09/15 W    Unit Conversions    

    

09/20 M Forces, Work, Buoyancy.  p. 30, 55-64

    3. Density, concen- 

09/22 W Buoyancy cont .           tration

   

09/27 M Electricity and circuits  Chap.  5 pp. 

125-137  4. Buoyancy 

09/27 W Simple machines   web 

resources
1
     

         

10/04 M EXAM 1        5. Levers, work 

10/06 W Simple machines cont.   

       and power   

10/11 M Barometer; atmospheric pressure pp. 373-376   6. Pendulum studies 

10/13 W Atomic structure   pp. 178-182;       (stand alone lab!) 

       

10/18 M Periodic Table    pp. 187- 193   7. Qualitative 

10/20 W Compounds, chemical change Chap. 9        analysis 

      

10/25 M Chemical bonding and reaction Chap. 9   8. Chemical rxns 

10/27 W Stoichiometry    Chap. 9        role-playing

      

 

11/01 M EXAM 2     

   9. Acids, bases, 

11/03 W Acids, bases, salts   pp. 230 – 

237       stoichiometry 

    



11/08 M pH scale, titration   pp.  230 – 237   10. Boiling point,     

11/10 W Kinetic theory; heat, temperature Chap. 4  

       freezing point 

     

11/15 M Phases of matter, phase changes Chap. 4    11. Calorimetry 

and 

11/17 W Properties of gases   web 

resources          heat flow 

  



11/22 M Properties of liquids   pp.224-230 

     no laboratory   
11/24 W Thanksgiving break 

 

11/29 M Liquids 2         12. Properties of  

12/01 W CTE, Diffusion,mixing  web resources            gases   

                       

12/06 M Exam 3        13. Organic molecules 

12/08 W vapor pressure, Relative humidity  pp. 92-93; 383-385        and models 

              

1 – Additional web resources will be given in class. 

 


