
Active Learning in General Chemistry:
Specific Interventions



Library of Congress Cataloging-in-Publication Data

Names: Blaser, Mark, editor. | Clark, Ted (Ted M.), editor. | Lamont, Liana
(Liana B.), editor. | Stewart, Jaclyn J., editor. | American Chemical
Society. Division of Chemical Education, sponsoring body.

Title: Active learning in general chemistry : specific interventions / Mark
Blaser, editor ; Ted Clark, editor ; Liana Lamont, editor ; Jaclyn J.
Stewart, editor.

Description: Washington, DC : American Chemical Society, [2019] | Series:
ACS symposium series ; 1340 | "Sponsored by the ACS Division of Chemical
Education." | Includes bibliographical references and index.

Identifiers: LCCN 2019050266 (print) | LCCN 2019050267 (ebook) | ISBN
9780841237520 (hardcover OP) | ISBN 9780841237513 (ebook other) | ISBN

9781713890140 (pod) 

Subjects: LCSH: Chemistry--Study and teaching (Higher)--Case studies. |
Active learning.

Classification: LCC QD40 .A282 2019  (print) | LCC QD40  (ebook) | DDC
540.71/1--dc23

LC record available at https://lccn.loc.gov/2019050266
LC ebook record available at https://lccn.loc.gov/2019050267

The paper used in this publication meets the minimum requirements of American National Standard for Information
Sciences—Permanence of Paper for Printed Library Materials, ANSI Z39.48n1984.
Copyright © 2019 American Chemical Society

All Rights Reserved. Reprographic copying beyond that permitted by Sections 107 or 108 of the U.S. Copyright Act
is allowed for internal use only, provided that a per-chapter fee of $40.25 plus $0.75 per page is paid to the Copyright
Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, USA. Republication or reproduction for sale of pages in
this book is permitted only under license from ACS. Direct these and other permission requests to ACS Copyright Office,
Publications Division, 1155 16th Street, N.W., Washington, DC 20036.
The citation of trade names and/or names of manufacturers in this publication is not to be construed as an endorsement or
as approval by ACS of the commercial products or services referenced herein; nor should the mere reference herein to any
drawing, specification, chemical process, or other data be regarded as a license or as a conveyance of any right or permission
to the holder, reader, or any other person or corporation, to manufacture, reproduce, use, or sell any patented invention or
copyrighted work that may in any way be related thereto. Registered names, trademarks, etc., used in this publication, even
without specific indication thereof, are not to be considered unprotected by law.
PRINTED IN THE UNITED STATES OF AMERICA



Contents

Corey A. Beck

Bhavani Balasubramanian

Matt S. Queen and Mark S. Cracolice

Sophia Nussbaum, Jaclyn J. Stewart, Priyanka Lekhi, and Anne Thomas

Kevin L. Braun

Daniele Ramella

Eliud K. Mushibe

Jennifer Schwartz Poehlmann, Charles T. Cox, and Brandi Pretlow

Lindy K. Stoll, Liana B. Lamont, Stephen B. Block, and Theresa M. Pesavento

Breanne Molnar, Cindy A. Bourne, and Tamara K. Freeman

Preface .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� ix

Survey of Tools and Techniques Used in Large Lecture Preparatory Chemistry at
Ohio University .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

1.
1

An Iterative Approach to Active Learning Improves Student Outcomes in a First Year
Chemistry Course .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

2.
13

Facilitating the Development of Students’ Problem-Solving Skills via Active
Learning in General Chemistry.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

3.
21

Blended Guided-Inquiry General Chemistry Laboratory Course: An Introduction to
Chemical Research .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

4.
31

Enhancing the General Chemistry Laboratory Using Integrated Projects Based on
Real-World Questions .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

5.
61

Oral Exams: A Deeply Neglected Tool for Formative Assessment in Chemistry .��.��.��.��.��.��.��.��.��.��.��6. 79

Effectiveness of Handout Notes to Group Discussion in a General Chemistry Course
at a Two-Year College.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

7.
91

Building a Chemistry Community through the Leland Scholars Program .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��8. 99

Using Active Learning Methods for Development of Teaching Assistants in High
Enrollment General Chemistry Courses .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

9.
117

Learn Smart: Success Strategies for First-Year Students .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��10. 149

Editors’ Biographies .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 159

���



Indexes

Author Index .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 163

Subject Index .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 165

����




