



Unit I Inquiry Teaching Module B-1.9
Instructional Focus 

Use appropriate safety procedures when conducting investigations.
Content Overview for Module B-1.9
Students should safely and accurately practice appropriate techniques associated with the equipment and materials. When conducting activities in the laboratory and classroom, student should abide by the safety rules in the course safety contract and report any laboratory safety incidents (spills, accidents, or injuries) to the teacher.   

Students should be instructed to:
· Practice the safety procedures stated in every scientific investigation and technological design problem conducted in the laboratory and classroom 
· Follow safety procedures regarding personal safety and work area safety 
· Follow only the designated laboratory procedures 
· Understand the meaning of any safety symbols shown 
· Wear proper clothing and shoes when working in the laboratory 
· Use protective equipment (goggles, aprons,…) 
· Tie back loose hair and never eat or drink in the laboratory 
· Use proper techniques for touching or smelling materials
· Be careful when using sharp objects (any item that can puncture, cut, or scrape the skin) 
· Use only designated chemicals or equipment 
· Keep work area clear and uncluttered 
· Do not point heated containers at themselves or anyone else 
· Be sure all burners or hot plates are turned off when the lab is finished

· Know the location and use of the fire extinguisher, safety blanket, eyewash station, safety shower, and first aid kit 
· Disconnect electrical devices 

· Follow clean-up procedures as designated by the teacher. 
Instructional Progression 

Since kindergarten, students have been expected to use appropriate safety procedures when conducting investigations.  In science, at every grade level, students are expected to use specific safety procedures associated with the investigations in the particular course.
Instructional Considerations
Textbooks have lists of “Safety Procedures” appropriate for the suggested activities.  Students should be able to describe and practice all of the safety procedures associated with the activities they conduct. Teachers should weigh the “risks vs. the benefits” of doing any scientific investigation with students.  Teachers should emphasize the investigation procedures, as well as, the safety procedures before doing an activity. 
Lab safety rules should be posted in the classroom and laboratory where students can view them.  Students should be expected to learn these rules and pass a test on them showing mastery.  Students should understand the importance of these rules and conduct investigations by following them. Putting themselves or others in danger by not following a safety rule is not tolerated. 
Special biological precautions are: 
· Use only nonpathogenic varieties of bacteria  
· Seal all Petri dishes with waxed tape  
· Destroy all cultures before disposing of them by using a bleach solution 
· Wear gloves when working with bacteria and other specimens 
· Never allow students to collect cheek cells or draw blood
Teacher’s responsibility regarding safety: 

· Follow safety and facility guidelines as outlined in the

SC Lab Safety CD (CD and training available from the SC Department of Education, Lab Safety flipchart, and SC School Facilities Guide).

· Science laboratories should be equipped with the proper safety equipment.  

· Students should be carefully instructed about laboratory safety rules and assessed to determine mastery of the appropriate techniques before doing any laboratory activities. 

· Laboratory safety contracts should be signed by the students and their parents or guardians and kept on file to protect the teacher, school, and school district. 

· Laboratory safety violations and accidents should be reported in writing with witness signatures to administrators, duplicated, dated, and kept on file. 

· Materials Safety Data Sheets (MSDS) should be kept on file and accessible to all teachers for all chemicals in the laboratory areas.  (Several science companies provide CDs with their MSDS for distribution to all science teachers in the school.) 

· Each school district and/or school should have a Chemical Hygiene Plan based on OSHA guidelines.   

Key Vocabulary and Concepts
Safety procedures

Investigations

Suggested Teaching Module B-1.9
Revised Taxonomy:  Apply Procedural Knowledge

This first module should include students viewing the lab safety videos from Streamline SC (Instructional Planning Guide Unit I p. 4). There are several other Videos, such as “Simpsons” Lab Safety Video and Beaver the Cleaver Lab Safety Video (Instructional Planning Guide Unit I). Before students view the video, have them to write five lab safety rules that they should follow to practice correct laboratory procedures and safety rules. As students are viewing the video, have them to check off safety tips on their list. After viewing the video with the class, the teacher should highlight specific safety concerns for the laboratory space that the students will use by discussing Activity B-1.9a -Teacher’s Name Lab Safety Rules (Instructional Planning Guide p. 6.) The teacher should now give the students a hard copy of the lab safety rules. The teacher should discuss each one of them and provide examples for each one.
If the students will be using different lab rooms, they should take a tour of each room to observe the location of safety showers, eyewashes, exits, fire extinguishers, etc. Students should be made aware of the lab safety signs and what each means. Possible closing activities would be Activity B-1.9b Lab Safety (Instructional Planning Guide p. 9), Activity B-1.9c Laboratory Safety (Instructional Planning Guide p. 12) or the teacher may show other lab safety videos. Note: It should be the school’s requirements that a parent or legal guardian sign and date a statement acknowledging their awareness of the lab safety rules and the consequences if those rules are violated.  In addition, specific lab safety rules and procedures should be reviewed each time students engage in laboratory activities.
Materials Needed

See Instructional Planning Guide Activity
Extensions

Differentiation

Have students review materials and rules using the “Science With Sandy” 

http://sciencewithsandy.com/safety/teacher.htm web site.
Interventions

Provide an opportunity for students who are physically challenged to engage in additional activities if needed.  Always provide opportunities for students to review labs safety rules and procedures after holidays and long weekend breaks.
Assessing the Module
The objective of this indicator is to use appropriate safety procedures. Therefore, the primary focus of the assessment should be for students to practice appropriate safety procedures.  In this case, students must have an understanding of which safety procedures should be used with given investigations.  Assessments may require that students understand which procedures are inappropriate for conducting investigations safely.

In addition to use, assessments may require that students:

· Recognize appropriate safety procedures for conducting investigations.

· Exemplify appropriate safety procedures for conducting investigations.

· Classify a procedure as an appropriate or not appropriate safety procedure associated with an investigation.

· Illustrate appropriate safety procedures for conducting investigations.

Suggested Resources

See Instructional Planning Guide
Unit I Inquiry Teaching Module B-1.2
Instructional Focus 
Use appropriate laboratory apparatuses, technology, and techniques safely and accurately when conducting a scientific investigation.
Content Overview for Module B-1.2
Students should use appropriately and identify laboratory apparatuses and materials as stated in the Biology Support Documents (p.3). In addition, students should be given the opportunity to use the identified laboratory apparatuses in an investigation safely and accurately. Students may also use associated technology, such as computers, calculators and other devices for data collection, graphing, and analyzing data or probe ware and meters to gather data. Students should use appropriate techniques that are useful for understanding biological concepts, an example would be using a microscope appropriately.

Instructional Progression 

Students were introduced to this topic with specific tools identified at each grade level as follows:  
· (K-1.2) magnifiers and eyedroppers; 
· (1-1.2) rulers; 
· (2-1.2) thermometers, rain gauges, balances, measuring cups; 
· (3-1.5) beakers, meter tapes and sticks, forceps/tweezers, tuning forks, graduated cylinders, graduated syringes; 
· (4-1.2) compass, anemometer, mirrors, prism; 
· (5-1.4) timing device and 10x magnifier; 
· (6-1.1) spring scale, beam balance, barometer, sling psychrometer; 
· (7-1.1) microscope; 
· (8-1.6) convex lenses, plane mirrors, color filters, prisms, slinky springs. 
With more complex scientific investigations, many more tools will be used in biology.  Using technology while conducting scientific investigations and specific laboratory techniques will also be an important component of developing laboratory skills essential for the study of chemistry and physics. 
Instructional Considerations

It is not essential for students to cut or bend glass tubing or insert it in rubber stoppers. These skills are not required in biology unless a student is performing an extended activity, such as, a science project. Nor is it important for students to understand how probe ware from a specific manufacturer functions. 
Key Vocabulary and Concepts

Laboratory apparatus 

Laboratory technology 

Laboratory techniques 

Scientific investigation
Teaching Module B-1.2
Revised Taxonomy : Apply Procedural Knowledge
Students should watch the SC Streamline Video on Science Methods and Measurement (Instructional Planning Guide p.17) or another appropriate video from the guide. The 38 minute video on Science Methods and Measurements presents a basic introduction to the use of lab equipment and a teacher’s guide with black line masters. At this point, have students work in groups (3-4 students per group) to locate a pre-determined list of equipment in the lab. Use the Biology Support Document (p. 3-4) as a guide to compile this list. The teacher may show students the lab equipment that is usually used in the biology lab depending on time. Activity B-1.2b Identifying Laboratory Equipment includes diagrams for students to identify (Instructional planning guide p.26) and Activity 1.2c Temperature Metric Measurement (Instructional planning guide p.30) may be used as practice after discussion of the use and identification of laboratory equipment. 

Next, the students should use the computer lab to access the Lab Equipment Identification Web site (Instructional planning guide p. 17) for further exploring and explanation, if needed.  At this point, the teacher should assess student knowledge of the equipment that would normally be used in the lab.  
Students can learn how to use the compound light microscope through the use of Activities B-1.2e “Using a Compound Microscope” (Instructional planning guide p. 36), 1.2a Using the Compound Microscope, (Instructional planning guide p. 19), B-1.2d Introductory Microscopy (Instructional planning guide p. 33) , or 1.2e Introduction to the Light Microscope 9 (Instructional planning guide p.38). Activity 1.2f Lab Equipment (Instructional planning guide p.40 ) may be used to bring closure to this module. 
Materials Needed

See Instructional Planning  Guide Activity
Extensions

Differentiation

Students should use the one of the online tutorials found in the Instructional Planning Guide. These tutorials are suitable for enhancement and remediation of students’ skills. The appropriate use will depend on the needs of individual students.
Enrichment

Students should complete the DNA Technology Web Lesson (Instructional Planning Guide p. 16). This lesson is designed for students who are advanced.
Assessing the Module
Formative and Summative assessments

The objective of this indicator is to use appropriate laboratory apparatuses, technology, and techniques safely and accurately, therefore the primary focus of assessments should be to determine the proper use of the apparatuses, technology, and techniques for scientific investigations.  Students must show an understanding of how the apparatuses are used safely and accurately.  

In addition to use, assessments may require that students:

· Identify an apparatus from a description or illustration;

· Recognize appropriate laboratory apparatuses, technology, and techniques for given procedures;

· Recognize safety guidelines associated with use of laboratory apparatuses, technology, and techniques;

· Exemplify appropriate apparatuses, technology, and techniques needed for a scientific investigation;

· Infer which laboratory apparatuses, technology, and techniques are appropriate for given procedures and that will produce accurate results.

Suggested Resources

See Instructional Planning Guide
Unit I Inquiry Teaching Module B-1.3
Instructional Focus: 

Use scientific instruments to record measurement data in appropriate metric units that reflect the precision and accuracy of each particular instrument.

Content Overview for Module B-1.3 
Students should understand that the terms precision and accuracy are widely used in any scientific work where quantitative measurements are made.  Precision is a measure of the degree to which measurements made in the same way agree with one another. The accuracy of a result is the degree to which the experimental value agrees with the true or accepted value. It is possible to have a high degree of precision with poor accuracy.  This occurs if the same error is involved in repeated trials of the experiment.  
Students should understand that the more decimals in the recorded measurement, the greater the precision of the instrument. An instrument that can be read to the hundredths place is more precise than an instrument that can be read to the tenths place. A 100 mL graduated cylinder that is marked in 1 mL increments can be read exactly to the ones place with the tenths place being estimated in the recorded measurement.  A 10 mL graduated cylinder that is marked in 0.1 mL increments can be read exactly to the tenths place with the hundredths place being estimated in the recorded measurement.  The 10 mL graduated cylinder, therefore, is more precise than the 100 mL graduated cylinder.

Students should understand that the measurement scale on the instrument should be read with the last digit of the recorded measurement being estimated. 
Students should record data using appropriate metric units (SI units).  They should be able to use prefixes; milli, centi, kilo. 
Instructional Progression 

Previous and future knowledge
Students were introduced to this topic with specific tools identified at each grade level as follows:  
· In 1st grade students used rulers “accurately and appropriately” (1-1.2) but only used Standard English units of measurement.  
· In the 2nd grade students used thermometers and balances (2-1.2).  
· In the 3rd grade students used meter tapes and graduated cylinders (3-1.5). 
· In the 6th grade spring scales and beam balances are used (6-1.1).   
In biology the students will record measurement data in appropriate metric units using the correct number of decimals by estimating the last digit on the measurement scale of the instrument.  Significant figures will be addressed in chemistry (C-1.1) or physics (P-1.1).  

Instructional Considerations

It is essential for students to read scientific instruments such as graduated cylinders, balances, thermometers, rulers, meter sticks, and stopwatches using the correct number of decimals to record the measurements in appropriate metric units. 
It is not essential for students 

· to identify the number of significant figures in measurements or 

· to understand their use in calculations; 

· to understand the difference between systematic and random measurement errors, or 

· to define the degree of uncertainty of measurements.

Key Vocabulary and Concepts
Reading scientific measuring instruments: 

graduated cylinders, balances, spring scales, 
thermometers, rulers

Measurement data

Metric units

Precision and accuracy 
Teaching Module B-1.3 
Revised Taxonomy Apply Procedural Knowledge
This module should begin with the teacher discussing the concepts of accuracy and precision with students. Activity B-1.3a Accuracy and Precision Measurement Practice may be used after class discussion. The next points to emphasize are the SI units and the relationship between each unit along with the value assigned to each prefix (i.e. kilo- 1000 and milli 1/1000 or .001) The basic units of mass, length, temperature, and volume should be discussed at this point. Activities B-1.3c Mass Lab (Instructional Planning Guide p. 52 and B-1.3d Length Lab (Instructional planning guide p.54 ) may be used for further practice.  If students still need more practice, Activity B-13b Classroom Measurement Practice (Instructional planning guide p.50)   may be used to provide closure to this module. Teachers may also use these activities intermittently throughout the semester for re-enforcement.   
Materials Needed

See Instructional Planning Guide Activity
Extensions
Differentiation
Students should complete some of the other activities and/or view a video based on their ability levels.

Enrichment
Use Activity B-1.3e Metric Conversions (Instructional planning guide p. 59) to extend and provide more depth and practice with actual metric conversions.
Interventions
Students may complete the Ohaus web site activity for review 

(Instructional Planning Guide p. 44).
Assessing Module B-1.3
Formative and Summative Assessments
The major objective of this indicator is to use scientific instruments to record measurement data in appropriate metric units reflecting the precision and accuracy of each instrument, therefore, the primary focus of assessment should be to apply proper procedures to using instruments and record the data from the instruments accurately.  Assessment items will require that students understand precise and accurate measurements and that all measurement data must have appropriate metric units associated with the digits.  

In addition to use, assessment may require that students:

· Exemplify precise and accurate measurements;

· Compare precise vs. accurate measurement data;

· Summarize accuracy and precision with specific scientific instruments in making measurements;

· Infer that measurements vary in precision and accuracy;

· Identify the appropriate instrument that meets the measurement need and appropriate precision for a designated experiment. 

Suggested Resources
See Instructional Planning Guide
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