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Introductory Information for Inquiry Based Team Labs in Chem 107

The experiments in this lab have been chosen to reflect and build upon the contents of the course and to introduce you to laboratory techniques and observational skills that that can be useful to you in many ways as future citizens of the world.  A great deal of information about the world around you can be obtained with simple chemical equipment and procedures.  Scientists sometimes use well-established procedures to solve problems.  Frequently, however, they must creatively design their own solutions, adapting techniques and ideas to their specific problem.  To this end, some labs in this course will provide you with some detailed instructions whereas other inquiry-based labs will allow you to freely use your creativity to design experimentation to solve the posed problems.  Keep in mind that good chemists learned their skills by trial, error, creativity, serendipity, and knowledge of chemical behavior.  Hopefully through your experiences in this laboratory, you will also learn new laboratory techniques and critical problem-solving skills. Inquiry based labs also coincide directly with the goals of this university.  Winona State University is dedicated to the Seven Principle for Good Practice in Undergraduate Education: 1) student-faculty contact, 2) cooperation among students, 3) active learning, 4) prompt feedback, 5) time on task, 6) high expectations, and 7) respect for diverse talents and ways of learning.  These labs are a way to apply all seven principles while taking an introductory course in a relatively large lecture setting.  In general, the following are the learning objectives for these labs:

Inquiry Based Team Labs Objectives:

· Help you learn chemistry by becoming actively involved in course material.

· Help you to develop critical thinking and problem solving skills.

· Help you build a variety of experimental skills including laboratory notebook and report writing.

· Help you learn how to be an effective group member and to respect diverse talents and ideas. 

· Help you learn how chemistry affects the world around you.

· Provide you with an opportunity to use your creativity and diverse knowledge in solving problems.

In modern laboratories, individuals are always part of a team with each team member having different responsibilities.  Students in teams of four will represent laboratory.  Each member of the team will assume one of the following roles: Leader, Assistant Leader, Analyst, or Technician.  The incorporation of role-playing gives you the opportunity to practice and build your teamwork skills.  Through role-playing, you will experience first hand the communication, collaboration, and compromise that are required to develop strategies and solutions for problems.  Hopefully, your fellow team members will help you succeed in this course.  Likewise, you are responsible for each team member's success.  Teams will be randomly selected in the beginning of the semester.  The role assignments will rotate to allow everyone the opportunity to experience the different roles.  Keep in mind that you may not have any social connections to the other team members; nevertheless, successful team efforts often rest on the ability to draw from the experiences of people from diverse backgrounds.

Each role will assume different responsibilities.  However, because it is a small company, everyone in the company will need to work together as a team to perform the necessary experiments.  It is also highly recommended that the team proof read the laboratory notebook and lab report before it is turned in for a grade.  I would also highly recommend that you use email to help share group information.  The general role descriptions are as follows; more specific descriptions should be included in your team contract.    

Leader: Leads the team.  Coordinates and assigns the various tasks necessary to complete both the experiment and the laboratory report.  Compiles the necessary information for completing of the laboratory notebook and report.

Assistant Leader: Keeps the team on task.  Consolidates from group members supporting literature relevant to the investigation.  Monitors group activities so all members contribute in a healthy, supportive environment.  Checks the overall notebook to ensure the accuracy and validity of the information contained within. 

Analyst: Determines the appropriate reagents and equipment assembly for data collection.  Consults with the instructor for special instructions about equipment.  Analyzes the data and observations collected for the notebook.

Technician:  Directs the data collection activities for the group.  This includes identifying the information that must be collected and recording the data in an appropriately organized fashion.  Writes the procedure portion for the notebook and collects the observations.

Although these roles incorporate many tasks, there are still many other tasks that will need to be evenly distributed among the team members.   It is strongly encouraged that these distributions be made as a team with the support and encouragement of the team leader.   The following are some principles to follow in order to have a successful team activity:

Principles to follow for successful team activities:

· I am critical of ideas, not people.  I challenge and refute the ideas, but I do not indicate that I personally reject them.

· I focus on coming to the best decision possible, not on winning.

· I encourage everyone to participate.

· I listen to everyone's ideas even if I don't agree.

· I restate what someone has said if it is not clear to me.

· I first bring out all ideas and facts supporting all sides, and then I try to put them together in a way that makes sense.

· I try to understand all sides of the issue.

· I change my mind when the evidence clearly indicates that I should do so.

I encourage you to follow these principles and to find ways to work successfully as a team.  During the first lab, you will write and sign-off on a team contract that outlines team-specific rules.  If team conflict arises, please try to handle the conflict within the team.  I encourage you to sit down with your team and talk things over.  Try to reestablish or restate some basic rules of conduct and responsibility within your team, and then make a commitment to each other.  Then try again.  Team members who consistently do not contribute can be voted out of the team after a formal meeting with the instructor.  This can only be used as a last resort.  Once a team member is voted out, he or she cannot finish any other labs with that team.  The voted out team member will receive a zero for the rest of the labs.  You will have a chance to assess your member's contributions at the end of each lab using the team contribution forms.

Grading of Labs

A team grade will be assigned for each lab (20 pts + 5 presentation pts).  The grading criterion will be stated below.  Each team will turn in a lab report the week following the completion of the lab.  Teams will also be assigned sections of the lab to present the week following the completion of the lab.  Each team member will also turn in an anonymous team contribution form for each lab, these are available on the web page.  The individual grades will then be adjusted based on the results of the team contribution forms.  Students with contributions lower than satisfactory (4) will receive a grade deduction from the team grade.  Ideally in a team of four, each person will contribute 25% of the total effort needed to complete the lab and each team member will contribute in a very good to satisfactory manner.

Pre-Lab

Before you come to lab you will be required to do a prelab.  The prelab will be collected at the beginning of each laboratory session.  The laboratory instructor reserves the right to ask your team to leave the lab (and hence give your team a zero for the lab) if you are not prepared for that day's experiment.  The prelab is worth negative points, that is satisfactory completion will allow you to be able to earn 20 pts on your lab report.  Unsatisfactory completion will result in a loss of total possible points up to 5 pts.  The prelab consists of the following sections:

1)  Title to the experiment, Team Name, each Team Member's Name, and each Team Member's roles.

2) List major and minor goals of this experiment (These should include the specific laboratory objectives (not just the purpose), the learning objectives, and the team goals)

3) Briefly list of major experimental steps (A more detailed procedure will be in step 4) 

a. For experiments with a more defined procedure, generally list or summarize the major procedural parts

b. For experiments that you will design the procedure, provide a brainstorm list of possible procedures or strategies to solving the problem.  You should be fairly specific in your brainstorm procedures to help you organize your time in lab. 

c. Most experiments will have some details given and some details left for your design.

4) Safety and Waste
a. List major laboratory safety precautions (think back to the safety lab for these)

b. List relevant chemical safety precautions and major first aid treatment (relevant MSDS information (two suggested sites include: http://hazard.com/msds/, http://chemfinder.com, and http://www.mallchem.com/) 

c. List chemical waste disposal procedures.
During Lab

During lab, you are encouraged to keep your laboratory procedure, data (including quantitative and qualitative observations), and possible sources of errors in a laboratory notebook.  Laboratory notebooks with carbonless duplicate paging are available in the bookstore by your books.  Duplicate paging will make data sharing easier.  Once the lab is completed, you will be required to write a laboratory report.   

Laboratory Reports

The target audience for the laboratory reports should be someone who has about the same chemistry knowledge as you but has never seen the lab.  In particular, try not to assume that the reader has seen the experiment before. Make sure that you provide detailed experimental goals, descriptions, observations, and conclusions.  Laboratory reports should be word-processed, times new roman font size 11 or 12, double-spaced or space and a half, with page numbers.  Laboratory reports should be self-contained; in other words, do not refer to handouts or the laboratory notebook for experimental details.  Also, all charts, tables, equations, graphs, etcetera should be pasted into the word-processed document; they should not be on separate unnumbered pages.  Neatness, organization, correct grammar, punctuation, and spelling will be expected throughout the lab report.  Each laboratory report will be worth 20 points.  The first page should be a title page that contains the lab name, the team name and number, each team member's name, each team member's roles, the instructor's name, and the course and section number.   The content of the report should be separated into four main sections with the following main headings: Background, Purpose, Results and Discussions, and Conclusions.  The following are descriptions of each section.  You should use minor headings where you feel that they are appropriate to aid in the organization of the report.  Laboratory reports will be graded on whether the following sections are completed according to the criterion below, on the overall clarity and organization of each section, and on the validity of measurements, calculations, and conclusions.

Background Statement:

Background statements help you gather background information pertinent to the lab.  The topic of the background statement will be described in the lab.  The background statement should fill up an entire page (max 2 pages of text).  A minimum of three references should be cited as footnotes or endnotes.  References should be numbered (use same numbers next to sentences and/or paragraphs to identify when the reference material was used).  The exact format of the citation is flexible as long as you provide enough pertinent information to find the article or book again.  If the citation is from the World Wide Web, please cite the appropriate URL along with the author of the article or website.  DO NOT PLAGERIZE!!!  Make sure to write the background section in your own words.  As it is appropriate, summarize the information that you found on the assigned background question(s) or topic(s).

Purpose
This section should provide an overall introduction to the laboratory report.  The introduction should contain a clear, concise statement of the major and minor goals of the experiment.  You will also need to clearly state the problem that is being solved during this experiment and the purpose for doing the lab.  You will also need to briefly state the overall experimental or problem solving approach that was used during lab (notice the past tense reference).  A typical introduction is about one to two paragraphs in length.  Make sure that you write this in your own words; do not plagiarize from the handouts.
Results and Discussion

This section is your opportunity to present the observations and data collected, to interpret and manipulate the data, to introduce theory necessary to support the interpretations, to discuss the significance of the results, and to present sources of errors that may strengthen (for small errors) or weaken (for the large errors) the results.  The observations, data collected and sources of errors should be presented using past tense.  The discussion and interpretations can be in past or present text depending on the content.  

1) Observations and data

a. Provide a clear summary of important qualitative and quantitative observations.  Be creative as you wish to present these using things like: tables, charts, graphs, summaries, ect.

2) Calculations, interpretations, theory and discussions

a. The exact ordering and inclusion of these three topics will vary from lab to lab and from writer to writer.

b. Sample calculations must be included for any nontrivial calculations.  Sample calculations can be neatly hand-written into the body of the report with appropriate headings.

c. All numerical results should be reported in accepted, self-consistent systems of units with the appropriate level of precision.

d. If known, numerical answers should be compared to theoretical or literature values.  Percent errors should be calculated and interpreted.

e. Graphs prepared should be included and interpreted within the body of the text.  
f. Discuss the rationale and/or problem solving approach used during the lab.

g. The appropriate theory behind the lab procedures, interpretations, and calculations should be presented.  Necessary chemical and mathematical equations should be clearly presented. 

h. Discuss the significance of the results.  Try to correlate the results with the chemical principles or reactions involved.  In some instances, you will need to answer any questions that are posed in the lab write up.

i. Point out the limitations of the work including sources of errors, the relative size of errors, and the possible consequences of these errors.

Conclusion


Summarize the overall laboratory experience in one to two paragraphs.  It should be an interpretive summary of your laboratory experience.  Summarize the overall laboratory approach, discuss how the results/solutions directly connect to the major and minor goals of the experiment, and discuss any conclusions that can be drawn from the experiment (ie. relate back to the overall laboratory problem or scenario).  Briefly discuss your confidence level in the data and consider any alternative conclusions or explanations.  Lastly, provide suggestions for further study, perhaps better ways to solve the problem or new applications of the techniques and/or knowledge gained in the experience. 

Presentations


The week after the lab is completed; you could be assigned to orally present a section of the laboratory report.  The assignments are listed on each lab.  You are encouraged to use PowerPoint and/or word to present the information.  The presentations are worth a maximum of 5 pts.  All group members must present during the presentation.  The presentations should be around 15 minutes (although some report sections may be shorter and some may be slightly longer).  Excellent presentations will receive 5 pts, good 4pts, satisfactory 3 pts, poor 2 pts, very poor 1 pt. and no presentation 0 pts.

I hope that through this laboratory experience you will gain essential scientific skills including problem solving, critical thinking, laboratory skills, writing and presenting experimental data, and teamwork.  This lab will hopefully provide a solid foundation for future courses and/or for future careers.

Parts 6 and 7 Laboratory Notebook Example

	Section 6: Procedure

Preparing a solution of sodium chloride for precipitation test

1. Used an electronic balance, tarred the mass of a piece of weighing paper

2. Weighed 1.0 g of sodium chloride    (NaCl).

3. Used a 10 mL graduated cylinder, measured 10 mL of distilled water and poured it into a 50 mL beaker

4. Added the NaCl to the water and stirred with a glass stir rod

Reaction of sodium chloride with silver nitrate

NaCl (aq) + AgNO3 (aq) ( NaNO3 (aq) + AgCl (s)

Predict that a solid AgCl will form from this reaction.

1. Used a 1 mL pipet, measured 1 mL of a 1.0 M solution of silver nitrate (AgNO3) and added this solution to the salt, water mixture.  Stirred with a glass stir rod

Collection of the product:

1. Used an electronic balance, weighed a 10 cm piece of filter paper 

2. Folded the filter paper in half and then in half again.  Opened it in the middle and placed in a short stem glass funnel that was sitting on a clean 50 mL beaker.

3. Vigorously stirred the solution and all at once poured the reaction mixture into the filter paper.  Used small amounts of distilled water to rinse the reaction beaker and stir rod.  

4.  Removed the filter paper and solid and placed on a clean watch glass.  Let the filter paper dry overnight.

5. Used an electronic balance, weighed the piece of filter paper with the solid

6. Subtracted the weight of the filter paper plus product from the weight of the filter paper to determine the yield of product

7. Check the yield : calculated the theoretical amount of AgCl and then the % yield

8. Repeated same procedure two more times


	Section 7: Observations:

Balance read zero

NaCl was a free flowing, white crystalline solid.  Actual mass of NaCl = 1.032 g

Actual volume of H2O = 9.8 mL

After about 2-3 minutes of stirring, the salt dissolved forming a clear, colorless solution

1.0 M AgNO3 solution was slightly cloudy with gray particles.  Actual volume of AgNO3 = 1.00 mL.  Upon addition of AgNO3, the mixture in the beaker immediately became cloudy and a white precipitate formed.  The mixture was stirred for about 1-2 minutes.

Actual weight of filter paper = 1.002 g

The white solid collected in the filter paper.  The filtrate was a clear, colorless solution.  Three  separate 1 mL portions of distilled water were used to rinse the beaker and the stir rod.

The filter paper was left folded up to avoid loss of product

The weight of the filter paper & solid = 1.801 g

1.801 g - 1.002 g = 0.799 g of white solid

See calculation section for theoretical and % yield results

See data tables in section 7.1 for qll observations, data, and calculation results from each trial
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