Preface

To the Instructor

The 26 laboratory sessions in this manual have been designed to introduce beginning students to the major concepts of biology,
while keeping in mind minimal preparation for sequential laboratory use. The laboratories are coordinated with ( "Uﬂ(:l,'filh‘ of
Biodogy, a general biology text that covers all fields of biology. In addition, this Laboratory Manual can be ada prtfq to a variety of
course orientations and designs. There are a sufficient number of laboratories and exercises within each lab to tznln_r the laboratory
experience as desired. Then, too, many exercises may be performed as demonstrations rather than as student activities, thereby
shortening the time required to cover a particular concept.

Laboratory Resource Guide

The Laboratory Resource Guide, an essential aid for instructors and laboratory assistants, free to adopters of the Concepts of
Biology, is online at www.mhhe.com/maderconcepts3. The answers to the Laboratory Review questions are in the Laboratory
Resource Guide.

Customized Editions

With McGraw-Hill Create™ you can easily rearrange the labs in this manual and combine them with content from other sources,
including vour own syllabus or teaching notes. Go to www.mcgrawhillcreate.com to learn how to create your own version of the
Concepts of Biology Laboratory Manual.

LearnSmart Labs™

McGraw-Hill's LearnSmart Labs™ are available where noted to accompany many labs in this manual. These outcomes-based lab
simulations assess a student’s knowledge and adaptively correct deficiencies, allowing the student to learn faster and retain more
knowledge with greater sucess. A demonstration of the labs can be found at www.LearnSmartAdvantage.com.

The Exercises

All exercises have been tested for student interest, preparation time, estimated time of completion, and feasibility. The following
features are particularly appreciated by adopters:

Integrated opening: Each laboratory begins with a list of Learning Outcomes organized according to the major sections of the
laboratory. The major sections of the laboratory are numbered on the opening page and in the laboratory text material.
This organization will help students better understand the goals of each laboratory session.

Self-contained content: Each laboratory contains all the background information necessary to understand the concepts being
studied and to answer the questions asked. This feature will reduce student frustration and increase learning,

Scientific process: All laboratories stress the scientific process, and many opportunities are given for students to gain an
appreciation of the scientific method. The first laboratory of this edition explicitly explains the steps of the scientific
method and gives students an opportunity to use them.

Student activities: Sequentially numbered steps guide students as they perform each activity. Some student exercises are
Observations (designated by a tan bar) and some are Experimental Procedures (designated by a blue bar). A time icon
appears whenever a procedure requires a period of time before results can be viewed. !

Live materials: Although students work with living material during some part of almost all laboratories, the exercises are r
designed to be completed within one laboratory session. This facilitates the use of the manual in multiple-session courses.

Virtual labs: New to this edition, virtual labs currently available on the Concepts of Biology website, www.mhhe.com/
maderconcepts3, are announced and described whenever the announcement seems appropriate, Instructors can use
the virtual labs as separate assignments or integrate them into the laboratory experience. McGraw-Hill’s LearnSmart
Labs™ are available where noted to accompany many labs in this manual. These outcomes-based lab simulations assess a
student’s knowledge and adaptively correct deficiencies, allowing the student to learn faster and retain more knowledge
with greater success.

Laboratory safety: Laboratory safety, a listing on the website www.mhhe.com/maderconcepts3, will assist instructors in

making the laboratory experience a safe one. Throughout the laboratories, safety precautions specific to an activity are
highlighted and identified by a caution symbol.




Improvements This Edition

In general, laboratories have been revised to (1) improve the Introduction so that it becomes an integral part of the laboratory
experience; (2) improve the Laboratory Review so that questions better reflect the Learning Outcomes: and (1) use inexpensive
plastic transfer pipets when doing exercises that require the use of chemical solutions and test tubes.

Laboratory 1 Scientific Method The laboratory was rewritten to improve the flow and better emphasize the sclentific
method.

Laboratory 2 Measuring with Metric At adopters’ request, study of, and practice with, the metric system has been separated
from microscopy and now is presented in a separate laboratory.

Laboratory 7 Photosynthesis This laboratory has been streamlined to better stress the basics of photosynthesis and create a
laboratory that is easier to set up and use, so that the emphasis is on the concepts of photosynthesis.

Laboratory 9 Mitosis: Cellular Reproduction By following the suggestions of adopters, a laboratory has been created that
gives students an exercise to do as they learn the phases of mitosis.

Laboratory 10 Meoisis: Sexual Reproduction In separating meiosis from mitosis, students will engage in an exercise that
allows them to see how meiosis introduces genetic variations in the gametes.

Laboratory 11 Mendelian Genetics The laboratory was rewritten to streamline the experiments to provide students with the
opportunity to do hands-on genetics experiments. L

Laboratory 12 Human Genetics The laboratory was reorganized and revised to include problems concerning genetic disorders
and a genetic counseling section that considers chromosomal anomalies and pedigree analysis. ‘

Laboratory 14 Evidence of Evolution This laboratory now offers an engaging exposure to plant, animal, and primate fossils.
Molecular data to support evolutionary principle are now emphasized.

Laboratory 17 Early Invertebrate Evolution This new laboratory stresses a hands-on examination of living hydras and
planarians, vinegar eels, and rotifers.

Laboratory 18 Later Invertebrate and Vertebrate Evolution This lab, also new, includes a dissection of the clam, and also
gives students an opportunity to examine the earthworm, crayfish, grasshopper, and sea star anatomy:.

Laboratory 23 Homeostasis This laboratory was rewritten to introduce more hands-on activities, including blood pressure and
lung volume measurements and comparative urine analysis to diagnose particular illnesses.

Laboratory 24 Nervous System and Senses This laboratory was reorganized by changing the first section to the Central
Nervous System. This new section now includes both the brain and the spinal cord. The Peripheral Nervous System
section, which reviews the reflexarc, is followed by an examination of the eye, ear, and cutaneous receptors.

Laboratory 25 Animal Development The laboratory now utilizes the sea star for cellular development, the frog for tissue

development, and the chick for organ development before the extraembryonic membranes and human fetal development
are discussed.

To the Student

Special care has been taken in preparing the Concepts of Biology Laboratery Manual to enable you to enjoy the laboratory
experience as you learn from it. The instructions and discussions are written clearly so that you can understand the material while

working through it. Student aids are designed to help you focus on important aspects of each exercise. Student learning aids are
carefully integrated throughout this manual:

The Learning Outcomes set the goals of each laboratory session and help you review the material for a laboratory practical or
any other kind of exam. The major sections of each laboratory are numbered, and the Learning Outcomes are grouped
according to these topics. This system allows you to study the chapter in terms of the outcomes presented.

The Introduction to the laboratory reviews necessary background information required for comprehending the work you
will be doing during the laboratory session. Also, specific information provided before each of the Qbservations and
Experimental Procedures will assist you in being engaged while you do these activities.

The Observations and Experimental Procedures require your active participation. Space is provided in tables for you to
record the results and conclusions of observations and experiments. Space is also provided for you to answer questions
pertaining to these activities.

Observation: An activity in which models, slides, and preserved or live organisms are observed to achieve a learning
outcome.

Experimental Procedure: An activity in which a series of steps uses laboratory equipment to gather data and come to
a conclusion.

At the end of an Observation or Experimental Procedure if you are asked to formulate explanations or conclusions, you

should be sure you are truly writing an explanation or conclusion and not just restating the observations made. To do so, you will
need to synthesize information from a variety of sources including:

1. Your experimental results and/or the results of other groups in the class. If your data are different from those of other groups
inyour class, do not erase your answer; add the other groups’ answers in parentheses.
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2, Your knowledge of underlying principles. Obtain this information from the laboratory Introduction or the appropriate section

of the laboratory and [rom the corresponding chapter of your text.
3. Your understanding of how the experiment was conducted and/or the materials used. (If by chance the results seem

inappropriate, it's possible the ingredients were contaminated or you misunderstood the directions. If this occurs, consult

with other students and your instructor to see if you should repeat the experiment.)

Color Bars, Time Icon, and Safety Boxes

Observations are identified by the color bar shown to the left. Whenever you see this color, you know that the activity will
require you to make careful observations and answer questions about these activities.

Experimental Procedures are identified by the color bar shown to the left. Whenever you see this color, you know that
the activity will require you to use laboratory equipment to perform an experiment and answer questions about this

experiment.

A time icon is used to designate when time is needed for a reaction to occur. You may be asked to start these activities at
the beginning of the laboratory, proceed to other activities, and return to these when the designated time is up.

A safety icon throughout the manual alerts you to any specific activity that requires a cautionary approach. Read these
boxes, and follow the advice given in the box and/or your instructor when performing the activity.

The Laboratory Review is a set of questions covering the day’s work. Do all the review questions as an aid to understanding the

laboratory. Your instructor may require you to hand in these questions for credit.

Laboratory Preparation

It will be very helpful to you to read the entire laboratory chapter before coming to lab. Study the introductory material and the
Observations and Experimental Procedures so you know ahead of time what you will be doing that week and how it correlates with
the lecture material. If necessary, to obtain a better understanding, read the corresponding chapter in your text. If your textis Concepts
of Biology by Sylvia S. Mader, the “text chapter reference” column in the table of contents at the beginning of the Concepts of Biology

Laboratory Manual lists the corresponding chapter in the text.

Student Feedback

If you have any suggestions for how this Laboratory Manual could be improved, you can send your comments to:

The McGraw-Hill Companies

Product Development—General Biology

501 Bell St.
Dubuque, lowa 52001
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