HL A&P: Muscular System Lab

Your job is to investigate the fatigue affect on one certain muscle group. You will determine the varying amounts repetitions of an exercise and the affects. Your procedure and lab write-up must follow the IB laboratory grading criteria. Remember, you must write the procedure so that an experimenter who has never performed the lab could do the experiment and obtain the desired results.

The design lab write-up is due: ____________ You will run this experiment the following class period.  You are then responsible for the Data Collection and Processing (DCP) and Conclusion and Evaluation (CE) portions of the lab as well.  Again, these sections will be graded based on the IB laboratory grading criteria.  Below is a reminder of the grading criteria for each section.

The complete lab including the following sections, D, DCP, and CE, is due: ________________________
Design (D)
	
	Aspect 1
	Aspect 2
	Aspect 3

	Levels/marks
	Defining the problem and selecting variables
	Controlling variables
	Developing a method for collection of data

	Complete / 2
	Formulates a focused problem/research question and identifies the relevant variables.
	Designs a method for the effective control of the variables.
	Develops a method that allows for the collection of sufficient relevant data.

	Partial / 1
	Formulate a problem/research question that is incomplete or identifies only some relevant variables.
	Designs a method that makes some attempt to control the variables.
	Develops a method that allows for the collection of insufficient relevant data.

	Not at all / 0 
	Does not identify a problem/research question and does not identify any relevant variables.
	Designs a method that does not control the variables.
	Develops a method that does not allow for any relevant data to be collected.


Data collection and processing (DCP)

	
	Aspect 1
	Aspect 2
	Aspect 3

	Levels/marks
	Recording raw data
	Processing raw data
	Presenting processed data

	Complete / 2
	Records appropriate quantitative and associated qualitative raw data, including units and uncertainties where relevant.
	Processes the quantitative raw data correctly.
	Presents processed data appropriately and, where relevant, includes errors and uncertainties.

	Partial / 1
	Records appropriate quantitative and associated qualitative raw data, but with some mistakes and omissions.
	Processes quantitative raw data, but with some mistakes and/or omissions.
	Presents processed data appropriately, but with some mistakes and/or omissions.

	Not at all / 0 
	Does not record any appropriate quantitative raw data or raw data is incomprehensible.
	No processing of quantitative raw data is carried out or major mistakes are made in processing.
	Presents processed data inappropriately or incomprehensively.


Conclusion and Evaluation (CE)

	
	Aspect 1
	Aspect 2
	Aspect 3

	Levels/marks
	Concluding
	Evaluating procedure(s)
	Improving the investigation

	Complete / 2
	States a conclusion, with justification, based on a reasonable interpretation of the data.
	Evaluates weaknesses and limitations.
	Suggests realistic improvements in respect of identified weaknesses and limitations.

	Partial / 1
	States a conclusion based on a reasonable interpretation of the data.
	Identifies some weaknesses and limitations, but the evaluation is weak or missing. 
	Suggests only superficial improvements.

	Not at all / 0 
	States no conclusion or the conclusion is based on an unreasonable interpretation of the data.
	Identifies irrelevant weaknesses and limitations.
	Suggests unrealistic improvements.


Practice IA Objectives

· Hypothesize whether or not muscles fatigue affects the amount of exercise muscles can accomplish.

· Measure the amount of exercise done by a group of muscles.

· Make a graph to show the amount of exercise done by a group of muscles
Problem

· How does time affect the number of repetitions of an exercise you can accomplish?

Hypothesis

· Hypothesize whether or not muscle fatigue has any effect on the amount of exercise muscles can accomplish. Consider whether fatigue occurs within minutes or hours.

Experiment

· Design a repetitive exercise for a particular group of muscles. Make sure you can count single repetitions of the exercise.

· With another person designate a timekeeper and one to perform the exercise.

· Compare your design with those of other groups.

· Data Table

	Time interval (+/- .01 sec)
	# of repetitions

	
	

	
	

	
	

	
	

	
	


· Be sure the exercise are ones that can be done rapidly and cause a minimum disruption.

· Consider how long you will do the activity and how often you will record measurements.

· Use the data table above to record the number of exercise repetitions per time interval.

· Carry out the experiment.

· One a piece of graph paper, plot the number of repetitions on the vertical axis and the time intervals on the horizontal axis.

Questions

1. What effects did repeating the exercise over time have on the muscle group?

2. As you repeated the exercise over time, how did your muscles feel?

3. What physiological factors are responsible for fatigue?

4. How well do you think your fatigued muscles would work after 30 minutes of rest? Explain your answer.

5. Form a hypothesis about how different amounts of resistance would affect the rate of fatigue Identify the independent and dependent variable.

