Alternatives and Supplements to Lectures and Discussion

Sharp, 8. “Deriving Individual Student Marks from a Tutor’s Assessment of Group Work.”
Assessment and FEvaliation in Higher Education, 2006, 31{3), 326-343,

Slavin, R. E. “Research on Coooperative Learning and Achievemnent: What We Know, What
We Need to Know.” Cantemporary Fducational Psychology, 1996, 21(1}, 43-69.

Springer, L., Stanne, M. E., and Donovan, 8. 8. “Effects of Small-Group Learning on
Undergraduates in Science, Mathematics, Engineering, and Technology: A Meta-
Analysis.” Review of Edusational Research, 1999, 69(1), 21-51.

Stein, R. F, and Hurd, 5. Using Student Teams in the Classosm: A Facutty (ruide. Balton, MA:
Anker, 2000,

Tiberius, R. G. Smail Group Teaching: A Trouble-Shooting Guide. London: Kogan Page, 1.999.

Toppins, A. D. “Teaching by Testing: A Group Consensus Approach.” College Teaching, 1989,
37(3), 96-99.

Walvoord, B. F Helping Students Write Well: 4 Guide for Teachers in All Diseiplines. (2nd ed.)

New York: Modern Language Association, 1986.

@

roup Learning

Informal
Activities

Instructors can encourage learning and student interaction by incorporating
informal group activities into their teaching repertoire. The following activities
can be carried out in classes of any size in almost any discipline, to reinforce
concepts, check on students’ understanding, or offer a change of pace. Some
of these activities require planning and preparation, and some require that
students work in pairs or groups outside the classroom.

If you are teaching a lecture course, you might want to select one or two
activities that suit your course objectives and see how your students respond.
For best results, avoid introducing too many new activities in any one course
and try to avoid overusing any one activity.

General Strategies

Form ad hoc groups or pairs during a class session. To increase student participa-
tion and interaction, divide your class into small groups for an in-class exercise. Ask
students to form groups with two, three, or four people sitting nearby. Have stadents
turn to people behind {or in front of) them since students may sit next to people
they know. Or ask them to form small groups with students they dor’t already know
and to introduce themselves before working on the task. Another method is to have
students count off (1, 2, 3, up to the number of groups you need), and have students
gather by number (1s, 2s, and so on) to work on the task.

Give clear instructions. Explain to students the nature of the activity, your
expectations, what they are to accomplish, and the amount of time they are to
spend on the activity. Identify a signal for groups to stop working; for example, a
raised hand, a timer, or a whistle.

Get feedback from students during the term. Ask students to give you informal
feedback immediately after an activity, or conduct a midsemester evaluation to
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help you understand what is working and what needs to be improved. See Chapter 52,
“Early Feedback to Improve Teaching and Learning,”

Consult books and Web sites for ideas for activities. Search for Web sites
devoted to “active learning” and review books that have compiled and catalogued
hundreds of informal learning activities, such as Barkley, Cross, and Major (2004);
Bean {1996); Jaques and Salmon (2007); Silberman {2006); and Staley (2003). The
examples below are a sample of what you might do in your classroom.

Examples of Activities

Turn to your neighbor. Pose a problem or a question and ask students to think
about it for a minute. Then ask them to turn to the person next to them and share
their thoughts. After a few minutes, ask several pairs of students to share.their
thoughts with the entire class. This technique encourages the exchange (_)f 1dleas,
and it helps students clarify points or apply concepts to a problem or situation.
(Sources: Cameron, 1999; Lyman, 1992)

ConcepTests. During a lecture, challenge students with a moderately difficult
question—one that only 35-70 percent of students will be able to answer correctly.
Give them a few moments to compose their thoughts and then have them discuss
their answers with a partner or a small group. When students disagree, each
should try to persuade the others by explaining their reasoning. Studies show
that students in introductory physics lecture classes did better on exams when
ConcepTests were used as part of a traditional lecture format. Questions can be
drawn from points that are difficult or frequently misunderstood, or from past
exam questions missed by half the class. (Source: Mazur, 1997)

Buzz groups. Buzz groups are teams of four or five students that form extempo-
raneously to respond to one or more questions; the groups can discuss the same
question or different questions, Discussion 13 informal and students do not need
to arrive at consensus—they simply exchange ideas. In a variation called Snowball,
the size of the groups doubles with every round, and the tasks become moye di.f,ﬁ-
cult. For example, during the first round, group members share their ideas; during
the second round, the larger groups identify common patterns among the ideas;
and during the third round, the still-larger groups develop guidelines, plrincip'les,
or action plans. Buzz groups are typically used as a warm-up for class discussion.
(Sources: Barkley et al., 2004; Jaques and Salmon, 2007)
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Learning cells. For homework, students are given reading assignments and asked
to prepare two questions about the reading. During class, students pair off and
ask and answer each other’s questions. In one variation, students have read the
same assignment, and they compare their comprehension and recall, and clarity
their understanding of the material. In another variation, students are assigned

different readings and they pool their information and perspectives. (Source:
Goldschmid, 1971)

Concept mapping. A concept map illustrates the connections between terms,
ideas, or concepts. Students working alone or in groups construct a concept map
by connecting individual terms with lines whose labels indicate the relationship
between the terms. Developing a concept map requires students to identify and
organize information and to establish relationships between pieces of mformation.
Students create nodes which identify concepts, and the nodes are connected by
lines labeled to indicate the relationship between the concepts. As appropriate,
instructors can give clues about the connections. For examples of concept maps,
see the references cited below and use your Web browser to search for “concept
map tutorials.” Some studies show that students using concept maps achieve at
higher levels and retain information longer. Although students may understand
and appreciate the value of concept mapping, they tend not to adopt it in their
own studyimg. (Source: Fox and Morrison, 2005; Nakhleh and Saglam, 2005;
Romance and Vitale, 1999; Santhanam et al., 1998)

Mind maps. As Budd (2004) notes, a mind map is an outine in which the major
categories radiate from a central image, and lesser categories are portrayed as
branches of larger branches. Students use graphics, images, and color to identify
themes, subthemes, and supporting examples. For example, nstructors have asked
students to construct mind maps for the concept of supply and demand in hous-
ing prices. Students draw a house n the middle of a page and on one side draw
pictures of supply (for example, land, construction, regulations). On the other side
of the house, students draw pictures of demand (for example, location, features,
affordability). Mind maps can be used during class to help students, individually
or in groups, explore a concept or issue. (Source: Budd, 2004)

Jigsaw. In jigsaw projects, each member of a group completes a discrete part
of an assignment. When members have completed their tasks, they report their
findings to the rest of the group, and the group joins the pieces to form a finished
project. For example, in a chemistry course each student in a six-person group
could be assigned to research a different form of power generation (mmclear, fossil
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fuel, hydroelectric, and so on) and then to teach the key concepts to otherl members
of the group. The group then comes together to prepare a conl"lprehenswe report.
‘When all groups are working on the same topic, members of dJ.fferent groups who
are working on the same subtopic can meet to develop strategies for teaching the
material to thewr home group. . '

The jigsaw principle is commonly used to structure chsm.lsswns. Students
work in small groups, each of which develops expertise on a topic and formulates
ways to teach their topic. These expert groups then break up, and students mave
to a new group, which consists of students who have developed expertise n
different subtopics. In these second-round groups, students teach the materlzal
and lead the discussion on their particular subtopic. For example, in an English
class, cach group is assigned an author who corporated autobiographical ejle—
ments in their short stories. During the second round, students take turns leading
the discussion, as the groups talk about each of the authors. The instructor then
reconvenes the entire class for a discussion comparing the different authors’ uses
of autobiographical material. Resources and guidelines for using jigsaws can be
found at wwwijigsaw.org,. (Sources: Barkley et al., 2004; Jaques and Salmon, 2007;
Lai and W, 2006)

WebQuests. Students engaged in a WebQuest undertake a structured inquiry in
which the mformation comes from online resources. The instructor provides the
students with most or all of the following elements: descriptive background infor-
mation, a statement of a specific task, a list of Web-based information res-ources,
a description of the research process to accomplish the task, and suggestions -for
arganizing the information and reflecting on the process and results. T]@s deagn
enables students to focus on interpreting information rather than searching for it.
Collections of WebChuests and instructional resources can be found at webqu.est.
org. Professors have used WebQuests on topics as diverse as hu.matn ?lon1ng,
reducing whale mortality from collisions with ships or entanglement in fishing gear,
differentiating satire and parody, and deciding whether to choose paper or plastic.
(Sources: Dodge, 1995; Lamb and Teclehaimanot, 2005; Zheng et al., 2005)

Two-column lists. Students are asked to create a two-column list that compares
views or presents the pros and cons of a position, and they are told to list every
relevant point they can think of for each column. These lists are used to launch a
discussion. The requirement to jot down items i both columns generally results
in a more thorough and thoughtful discussion of the topic.

KWL, AWL stands for “what I know,” “what I want to know,” and “what
1 learned.” To introduce a new topic, the instructor asks students to list what they
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know and what they want to know about thar topic. The instructor collects these
lists and uses them to carrect erroneous preconceptions and to adjust the course
content to reflect students’ knowledge and interests. At the end of the unit, stu-

dents list what they have learned. The instructor collects and reads all the lists but
does not grade them. (Source: Fritz, 2002)

Send-a-problem. Fach group of students is given a problem, tries to solve it,
and then passes the problem and solution to a nearby group. Without looking at
the previous group’s solution, the next group works to solve the problem. After
several passes, the groups analyze, evaluate, and synthesize the responses to the
problem they received in the final pass and report the best solution to the class.
This strategy works best when the problems are complex and do not have a single
right answer. For example, an instructor in urban planning asked student groups
to work on a residential rezoning problem. During the last round, the groups

evaluated the solutions-they had received and selected the best one. (Source:
Barkley et al., 2004) '

Challenging questions. Give a challenging question for groups or pairs to resolve
ot, better yet, ask students to pose and answer an interesting question based on
the principles discussed in the course, Here are examples from an economics
course: Why are child seats required in cars but not in airplanes? Why are brown
€ggs more expensive than white ones even though they taste the same and have
identical nutritional value? Why do hrides spend so much money on a wedding
dress they will never wear again, while grooms often rent cheap tuxedos though
they may have many future occasions that call for them?

These intriguing questions {and the economic explanations) are among
those described in Frank (2007)

Debates. Debates provide an efficient structure for class presentations when
the subject matter easily divides into opposing views or pro and con positions.
For formal debates, students are assigned to teams, given a position to defend,
and asked to present arguments in support aof their position and to rebut the
arguments presented by the opposing team. The assignment for a formal debate
states a clear, unambiguous positive proposition, specifies the time allotments for
each speaker {usually five minutes or less), and explains the responsibilities of each
speaker. In traditional debates, for example, the first affirmative speaker defines
the main terms and outlines the affirmative case; the first negative speaker contests
poorly defined terms and outlines the negative case; the second affirmative and

negative speakers complete the case for their side by praviding evidence; and the
rebuttal speakers focus on the weaknesses in the most Important arguments of
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the opposing case. Students who are not debating can serve as judges and kee
a record of the arguments. As a follow-up, each student writes a brief summarp
of either the affirmative or negative side of the debate that includes the thesisy
reasons, and evidence, J
.Ff)r mformal debates, you can pose a proposition and ask those who agrec
to sit in one section of the room and those who disagree to sit in the other. You
may also want to create a third section for those who are undecided. Ask stu;ients
from one section, then the other, to support their position. At set intervals (ten
or i‘iftee-n minutes), ask students to move to another section if they have changed
then"-mmds. A variant approach is to rename the sections after students have cio-
sen s@as and have students argue for the opposite of their original position. This

technique may help students move beyond a “right versus wrong” understa;ldin
of an issue to a more tolerant and nuanced view. ¢
‘For'examples of debate questions and supporting materials, see the scries
Taking Sides: Clashing Views in . . . . The series comes with an instruct‘lur’s guide, and
Fhe more than two dozen books include debate questions and relevant reac;lin S

in f{elds such as history, bioethics, psychology, political science, criminal justicgfr:
business, and anthropology. For example, Taking Sides: Clashing Views on Educaizbmi’
.ISJTM‘ES poses debate questions (Is privatization the hope of the future? Clan federal
. ‘.: m1t1at1ve§ rescue failing schools?) and presents primary source articles to support
% %ﬁ%ﬁ@%@wyﬁ(%%@% each position. (Sources: Bean, 1996; Crone, 1997; Goodwin, 2003)

Wm : ’ 2
. Panel discussi ivide i

- _ 0 toaf:s ealsr;lusgons. Studel?ts divide ’mto panel.s and each panel is assigned a topic
rch. n.presentanon day, each panelist makes a very short presentation
before the floor is opened to questions from the class. Panel discussions are most
suc‘cessful when instructors offer students sufficient direction on how to prepare
their presentations and prepare for the question-and-answer follow-up. e

References

Barkley, E. ¥, Cross, K. P, and Maj ; ;
A s , K. P, jyor, C. H. Collaborative Lear Techniques: 7
College Fuvuliy. San Francisco: Jossey-Bass, 2004 e Tt Handyodk o
Bean, J. C. Engaging Ideas: The Professor’s Gm'a” rati it
J- G : ¢ to Integrating Whiting, Critical Think: ;i
5 Learning in the Classroom. San Francisco: Jossey-Bass, 1996 ’ ol b, nd et
udd, J. W, “Mind M. foes.” Jo . i ]

35;]46. nd Maps as Classroom Exercises.” Journal of Economic Education, 2004, 35( 1,
Cameron, B. J. Active Learning, Halif: : Soci i '

Educa,t Yo ng. ax, Canada: Society for Teaching and Learning in Higher
Crone, J A. “Using Panel Debates to Increase Student Involvement in the Introductor
Sociology Class.” Teaching Sociology, 1997, 25(3), 214-218. ’

Informal Group Learning Activities 213

Dodge, B. “WebQuests: A Technique for Internet-Based Learning” Distance Educator, 1993,
1(2), 10-13.

Fox, I, and Morrison, D, Using Concept Maps in Learning and Teaching: In P Hartey, A.
Woods, and M. Pill (Eds.), Enkancing Teaching in Higher Education: New Approaches for Imfiroving
Student Learning. Wew York: Routledge, 2005.

Frank, R. H. The Esonomic Naturalist: In Search of Explanations for Everyday Engmas. New York:
Basic Books, 2007.

Fritz, M. “Using a Reading Strategy w Foster Active Learning in Content Area Courses.”
Fowrnal of College Reading and Learning, 2002, 32(2), 189-194.

Coldschmid, M. L. “The Learning Cell: An Instructional Innovation.” Learning and
Development, 1971, 2(3), 1-6.

Goodwin, J. “Students’ Perspectives on Debate Exercises in Content Arcas Classes.”

Communication Education, 2003, 52(2), 157-163.

Jaques, D., and Salmon, G. Learning in Groups. (4th ed.) New York: Routledge, 2007.

Lai, C-Y, and Wy, C-C. “Using Handhelds in a Jigsaw Clooperative Learning Environment.”

Fournal of Computer Assisted Learning, 2006, 22(4), 284-287.

Lamb, A., and Teclehaimanot, B. A Decade of WebQuests: A Retrospective. In M. Orey,

J. McClendon, and R. M. Branch, (Eds.), Educational Media and Technology Yearbook. Vol. 30.
Englewood, CGO: Libraries Unlimited, 2005,

Lyman, . 'T. Think-Pair-Share, Thinkirix, Thinklinks, and Weird Facts: An Interactive
System for Cooperative Learning. In N. Davidson and T, Worsharm (Eds.), Enkancing
Thinking through Cooperative Learning. New York: Teachers College Press, 1992.

Mazu, F., Peer Instruction: A User’s Manual. Upper Saddle River, NJ: Prentice Hall, 1997,

Nakhleh, M. B., and Saglam, Y. Using Concept Maps to Figure Out What Your Students
Are Really Learning In N. J. Pienta, M. M. Cooper, and T J. Greenbowe (Eds.), Chemists’
Guide to Fifective Teaching. Upper Saddle River, NJ: Prentice Hall, 2005.

Romance, N. R., and Vitale, M. R. “Concept Mapping as a Tool for Learning: Broadening
the Framework for Student-Ceentered Instruction.” Collsge Téaching, 1 999, 47(2), 74-79.

Santhanam, E., Leach, C., and Dawson, C. “Concept Mapping: How Should It Be
Tniroduced, and Is There Evidence for Long Term Benefie?” Higher Education, 1998, 55(3),
317-328.

Silberman, M. Teaching Acitwely. Bostan, MA: Pearson Education, 2006.

Staley, C. Fifly Ways fo Leave Your Lectorn. Belmont, CA; Wadsworth/Thomson, 2003.

“Taking Sides: Clashing Views in ... .7 A series of books from MeGraw-Hill, various dates.

Zheng, R., Stucky, B., McAlack, M., Menchana, M., and Stoddart, 5. “WebQuest Learning
as Perceived by Higher-Educaiion Learners.” TechTrends, 2005, 4%(4), 41-49.




ormal Grou Leamﬁmg
Activities

Students who ask questions, solve problems, create solutions, propose
alternatives, engage in hands-on activities, and participate in learning groups are
likely to learn more and retain information and skills longer than students who
sit passively listening to a lecture {Astin, 1993; Pascarella and Terenzini, 2005;
Prince, 2004).

"This chapter surveys various approaches to structured group activities
that will engage students. Sotne can easily be incorporated into a traditional
lecture or discussion course, while several represent more complex and ambi-
tious approaches to class format and structure. See also Chapter 24, “Clase
Studies” and Chapter 25, “Simulations: Rale Playing, Games, and Virtual
Worlds.”

General Strategies |

Select approaches that suit your style and educational objectives. Choose
activitics that feel comfortable. Begin by using one strategy during one or two
class periods or for one segment of a course.

Teach students how to work with new approaches. Students may need
some advice or help in taking a more active role in the classroom. Establish
expectations for student engagement at the beginning of the course and rein-
force your expectations throughout the term. Help students understand that
they can learn more by doing rather than by listening, and by working with
others rather than by working alone. (Sources: Felder and Brent, 1996; Leeds
et al,, 1998)

Get feedback from students during the term. A midsemester evaluation will
help you see what is working and what needs to be improved. See Chapter 52,
“Early Feedback to Improve Teaching and Learning.”
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Examples of Activities

Discovery learning. In a discovery format, the instructor presents a novel situation,
an interesting puzzle, a set of observations to explain, or an open-ended question
that students explore in a largely self-directed manner. Students may be asked
to speculate, based on partial information, about what materials were used in
ancient artifacts, or they may be asked to make hypotheses about the conductivity
of various liquids. In the purest form of discovery learning, an instructor sets the
problems and provides feedback on students’ efforts but does not direct or guide
those efforts. This pure form is rarely used in higher education because it can
be very time consuming. More often, the instructor provides guidance throughout
the process, in the form of identifying problem-solving activities, facilitating those
activities during the discovery process, helping students stay on task, and pointing
students toward appropriate resources. Stucies show that guided discovery (a mix
of mstructor guidance and some free exploration) is more effective than pure
discovery (where students receive little or no guidance). (Sources: Kirschner et al.,
2006; Mayer, 2004; Prince and Felder, 2006)

Guided design. In guided design, which was developed in the field of
engineering, students work in groups of four or five, and they are led throngh
a complex sequence of steps to solve real-world problems, with the instructor
providing feedback at each step. These steps might include defining the situation,
stating the problem and goal to be achieved, generating ideas and selecting the
best one, defining the new situation that would result when the sclected idea is
implemented, preparing a detailed plan to implement the idea, implementing the
plan, and evaluating and learning from the success or failure of the process and
the plan. Guided design serves as a bridge from single-solution textbook problems
to applied open-ended problems. For example, in a course on the mechanics
of materials, an instructor used this process to have students redesign a gate at
a parking garage so that the gate would deflect on impact from a car, avoiding
structural damage to the car. (Sources: Wales and Stager, 1982; Wankat, 2002)

Team-based learning. In team-based learning, a course unit begins with students
completing an initial set of tasks, which may include reading or lab assignments.
Students then take a short multiple-choice readiness assessment test that mea-
sures their understanding of the basic concepts. After students take the test
individually, they meet in their assigned groups to discuss the questions and reach
consensus on the answers. Both the students” individual scores and their team
scores are recorded and will be used in the caleulation of their grade in the
course. The instructor offers a short lecture to clarify any problems that surfaced
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during the assessment test. Next, the groups undertake a challenging assignment;
for example, in a psychology course, groups were asked to determine which
psychological phenomena explain people’s failure to exercise regularly, floss daily,
and eat more fruits and vegetables. Hosted by the University of Oklahoma, www
‘teambasedlearning.org offers guidelines, resources, examples, and mmplementation
tips. (Source: Michaelsen et al., 2004)

Authentic learning. Authentic learning focuses on complex real-world problems
and their solutions. The instructor selects a problem that is ill-defined and that
requires sustained investigation and collaboration. Students are not given a list of
resources but must conduct their own searches and distinguish relevant from irrel-
evant information. Authentic activities engage students in making choices, evalu-
ating competing solutions, and creating a finished product. One instructor used
authentic learning to have students assume the identities of stakeholders in the
Meckong River Basin of Southcast Asia and debate the merits of a proposed devel-
opment project using Mekong e-Sim, an online learning environment. Another
used the technique to have students investigate the arsenic contamination of the
water supply. Building a three-dimensional virtual reconstruction of an ancient
Athenian marketplace was the goal of another effort. (Source: Lombardi, 2007)

Inquiry-based instruction. In structured inquiry learning, students are given a
problem to solve, a method for solving the problem, and the necessary materials,
but not the expected outcome. In guided inquiry or inguiry-guided learning, students
must also figure out a method for solving the problem. Students thus develop their
abilities to formulate good questions, identify and collect appropriate evidence, pres-
ent results systematically, analyze and interpret results, formulate conclusions, and
evaluate the worth and importance of those conclusions. 'Teaching methods, used
singly or in combination, may include interactive lecrures, discussion, group work,
case studies, problem-based learning, simulations, fieldwork, and labs.
Guided-inquiry approaches can be most effective for small classes and also
for first-year students who are forming habits of learning, In contrast, apen tnquiry
learning requires students to also formulate the problem they will investigate. Like
mdependent research, open inquiry is most appropriate for advanced students.
In process-onented guided inquiry learning (POGIL), developed by faculty in chemistry,
students working in small groups are given data or information and a set of leading
questions designed to guide them to formulate their own conclusions. The learning
cycle consists of exploration, concept invention or formation, and application, under
the guidance of the instructor. The POGIL Web site (wwwi.pogil.org) offers descrip-
tions of the method and mstructional materials.
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Studies show that, compared with other forms of instruction, inquiry-based
instruction yields equal or higher scores on achievement tests, less student attrition,
and greater student satisfaction with the method of instruction. Inquiry-based
methods are used extensively in the sciences; guided Inquiry 1s particularly popu-
lar in chemistry. (Sources: Cooper, 2005; Lee, 2004; Prince and Felder, 2006)

Problem-based learning. PBL, developed in the field of medicine, is an instruc-
tional method in which carefully crafted open-ended problems are introduced at
the beginning of the instructional cycle and used to provide the context and
motivation for the learning that follows. Instead of teaching students what they need
to know and then posing problems, PBL begins with a problem that determines
what students study. The problems derive from observable phencmena or events,
which students come to understand as they learn about the underlying explanatory
theories. Students engage in self-directed learning, most often n groups.

For example, students are presented with an open-ended, real-world problem,
which they are asked to analyze and then to generate hypotheses that explain
the data or phenomena, request additional data to support or challenge the
hypotheses, identify questions for additional independent study, and determine
how to proceed. The emphasis is on learning a subject by tackling a problem,
rather than on problem solving per se; indeed, the problem may not be solvable.
The simplest problems may require a few days of work, but the method is also
used on complicated problems that take an entire semester.

Courses using PBL may incorporate a variety of formats:

o Small-group discussion with an instructor. Students meet as a group with a faculty
member who serves as facilitator and occasional expert as students discuss a
problem.

o Collaborative learning groups. Students meet in groups, usually during part
of a class session, to solve a problem, with the instructor available to all
groups as a consultant,

« (ase method. Developed in business and law education, the case method
involves a large group of students in the discussion of a problem that has been
carefully analyzed by students prior to the class session. The instructor leads
the class discussion, which focuses on critical analysts, exploration of multiple
perspectives, application of ideas and principles, and decision making.

> Lectures. The instructor begins a lecture by presenting a problem for class
discussion.

For instructors using this method, a critical task is developing a good problem,
a problem that raises a compelling issue and that is tied to course objectives.
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The University of Delaware (www.udel.edu/pbl) and Samford University (www
samford.edu/ctls/problem_based_learning html) host Web sites on PBL with
descriptive information, examples, syllabi, and ather resources. PBI. also requires
considerable subject matter expertise and flexibility on the part of instructors,
who must be able to guide students to the relevant facts, laws, principles, and
theories. Instructors also need skills and patience in working with students who are
unaccustomed to handling project management and interpersonal conflicts.
Studics have shown the positive effects of PBL on students’ skill development,
intrinsic motivation, ability to work in teams, and retention of knowledge over long
periods of time. However, some research shows that compared to conventionally
taught students, PBL students have gaps in their cognitive knowledge and may see
themselves as less well prepared in the discipline. (Sources: Albanese and Mitchell,
1993; Duch et al., 2001; Gijbels et al., 2005; Hativa, 2000; Himelo-Silver, 2004;
Knowlton and Sharp, 2003; Prince, 2004; Prince and Felder, 2006; Savin-Baden,
2003; Schwartz et al., 2001)

Project-based learning. Project-based learning begins with the assignment of
one or more tasks that will lead to the creation of a final product (for example, a
design, model, device, or computer simulation). Different types of project-based
learning offer students different degrees of autonomy:

+  On task projects, student teams work on projects that have been defined by the
instructor and they rely heavily on methods prescribed by the instructor.

» On discipline projects, the instructor defines the subject area and the general
approaches to be used, but the students identify the specific project and select
the particular approach.,

» On problem projects, students are almost completely free to choose their

project and their approach.

Project-based learning is common in engincering; resources for engineering
courses are available at wwwpble.ac.uk (a consortium of universities in the United
Kingdom). More general information on project-based learning is available at
Boise State’s Web site (www.pbl-online.org).

Project-based learning is similar to problem-based learning in that teams
of students work on open-ended assignments, formulate solution strategies, and
continually reevaluate their approach in response to the outcomes of their efforts.
But project-based learning typically has a broader scope and may encompass
several problems. Moreover, in project-hased learning the end product is a central
focus of the assignment, and the completion of the project relies heavily on the
application of previously acquired knowledge. In problem-based learning, in
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contrast, the emphasis falls on acquiring new knowledge, and the solution is less
important than the knowledge gained in pursuing it.

Studics show (hat relative to traditionally taught students, students who
participate in project-based learning are more motivated, demonstrate better com-
munication and teamwork skills, and have a better understanding of issues and
how to apply their learning to realistic problems. However, they may acquire
a less complete mastery of content fundamentals. In addition, some students
are unhappy about the time and effort required by projects and about the
interpersonal conflicts cansed by teammates who slack off. They may also feel
they work harder than students who are traditionally taught, and some dislike
being tested individually after doing most of their work in groups (a common
complaint of students working in teams). (Sources: Bacon, 2005; Donnelly and
Fitzmaurice, 2005; Prince and Felder, 2006)

Addressing Student and Faculty Concerns

“Students don’t like these kinds of activities; they prefer that I lecture.” Studenis
who are accustomed to being passive may need time to adjust to being active, and
in the end some will still prefer traditional lectures. Explain the value of non-
lecture activities at the beginning of the course, and reinforce your expectations
thronghout the term. Try as best as you can to avoid such pitfalls as assigning
frustrating, unclear tasks and posing unrealistic timeframes. (Sources: Felder and
Brent, 1996; Leeds et al., 1998)

“These kinds of strategies take too much class time.” Formal group learning
aclivities can take more class time than lecturing, but many instructors believe
that engaging and challenging students is worth the cost of modestly pruning the
curriculum and course objectives.

“{ teach large-enroliment courses and it would be chaos to do anything but
fecture.” Faculty have had students in large classes inflate balloons to understand
how the universe expands, or dunk plastic bottles into ice-filled plastic bags to
explore the relationship of temperature to pressure. During these activities, the
instructor is still in control, but the control is more subtle, as the instructor guides
the students through the experiment. These activities are used to supplement, not
to replace, the lectures. (Source: Caprio and Micikas, 1997-98)

“It takes too much lime to prepare for this.” You will probably need more
preparation time at first, but only until you become familiar with a strategy.

i




Alternatives and Supplements to Lectures and Discussion

On the other hand, you may find you feel energized by undertaking new

instructional approaches.

“These kinds of activities are about entertainment and not about
learning.” Learning can be both fun and worthwhile. These strategies challenge
students and require concentrated effort—they are not easy games or empty

pastimes.
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