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ABSTRACT: The paper describes a set of learning objectives incorporated into an introductory geotechnical
engineering course. The objectives were developed using Bloom’s Taxonomy and define what the students
should know and be able to do upon completion of the course. Each objective begins with an action-oriented
verb corresponding to one of six “levels of achievement” in the cognitive domain (i.e. knowledge, comprehension,
application, analysis, evaluation, and synthesis). The paper includes a listing of objectives articulated for eight
different learning modules. The paper also summarizes how the learning objectives were linked to lesson plans
and assignments. Formative and summative assessments are used during the course to evaluate the achievement
of student learning. Example assessment methods and results are presented in the paper along with the results
of teaching evaluations, which indicate that students value this approach to course design and organization.

1 INTRODUCTION

Course outcomes, or learning objectives, define what
the students should know and be able to do upon com-
pletion of a particular course topic or learning module.
Articulating learning objectives upfront, as an initial
step in the design of a course, can help an instructor
focus on student learning as he/she develops lesson
plans, decides on textbook readings, and prepares writ-
ten assignments (Wankat & Oreovicz 1993). Sharing
learning objectives with students helps to ensure that
the class and instructor are on the same page relative
to important topics. Further, educational research has
shown that students are likely to learn more and bet-
ter meet course expectations if they are introduced to
learning objectives as part of a course outline or formal
lesson (Stice 1976, Lowman 1995).

Learning objectives are commonly developed using
Bloom’s Taxonomy of Educational Objectives (Bloom
1956). In this case, each objective begins with a mea-
surable, action-oriented verb corresponding to one of
six “levels of achievement” in the cognitive domain
(i.e. knowledge, comprehension, application, analysis,
evaluation, and synthesis). Example action verbs are
listed in Table 1 for each of the six achievement lev-
els. These verbs can readily be observed and measured
if incorporated into an assessment plan. In contrast,
verbs such as “understand”, “know”, and “appreciate”
are difficult to measure and should be avoided in the
development of learning objectives.

Welch et al. (2005) note that, ideally, the synthe-
sis and evaluation levels should be addressed in every
course as a means of developing students’higher-order
thinking skills. However, these authors also note that

Table 1. Action Verbs for Learning Objectives.

Achievement level Example verbs

(1) Knowledge define; describe; identify; list; name
(2) Comprehension arrange; explain; paraphrase;

summarize
(3) Apply calculate; determine; implement; solve
(4) Analyze compare; classify; organize; prioritize
(5) Synthesize create; design; devise; construct;

integrate
(6) Evaluate appraise; critique, defend; judge;

justify

students must work their way up through the lower
achievement levels if they are to successfully exhibit
cognitive development at the upper levels.

The following paper articulates learning objectives
for an introductory junior-level geotechnical engineer-
ing course. These learning objectives were developed
using Bloom’s Taxonomy. Background information is
provided for the course (i.e. format, schedule, enroll-
ment, course design, etc.). Then, learning objectives
are presented for specific course learning modules.
The basis for the selection of these objectives is briefly
discussed.

Formative and summative assessments are used dur-
ing the course to evaluate the achievement of the
learning objectives. Example assessment methods and
results are discussed in the paper. Also discussed are
the results of recent teaching evaluations, which show
that the students value this approach to course design
and organization.
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2 BACKGROUND

2.1 Program, format, and enrollment

The subject introductory geotechnical engineering
course is offered at California Polytechnic State Uni-
versity, San Luis Obispo (Cal Poly) within the Civil
Engineering Program. The course is taught at the
300-level, meaning enrollment consists primarily of
junior-level (i.e. third-year) students. The academic
year at Cal Poly is divided into four quarters, each
eleven weeks long. Course instruction takes place
over a ten week period; examinations are adminis-
tered during the eleventh week of the term. The subject
course is a 4-unit lecture course, which means it meets
in a classroom for four hours each week. Typically,
the university adopts a two day schedule for 4-unit
course offerings, meaning the course meets for two
hours each day following a Monday-Wednesday or
Tuesday-Thursday calendar.

The geotechnical engineering course is included in
the required Bachelor of Science degree curricula for
both the civil and environmental engineering majors
offered at the university. The course is currently taught
five times each year with an average of 35 students
enrolled in each section. The maximum enrollment
within a section is forty students, and the ratio of civil
to environmental engineering students within a typical
course offering is four to one. It is noted that the civil
engineering majors are required to enroll concurrently
in a 3-hour geotechnical engineering laboratory course
that meets once per week during the term. Experiments
performed during this laboratory (typically six to eight
in total) serve to complement the material covered in
the subject “lecture” course. The separate laboratory
course is not a focus of this paper.

2.2 Course design

The author has divided the geotechnical course into
ten primary topics or “learning modules,” which are
listed in Table 2. The civil engineering faculty mem-
bers at Cal Poly last reviewed the essential content of
this course about five years ago and presented their
findings in the form of a common syllabus. Essen-
tial course content is reflected in the topics listed in
Table 2. A follow-on undergraduate elective course
is available for students interested in learning more
about geotechnical engineering and foundation design.
Topics addressed under this course include bearing
capacity theory, consolidation theory, settlement com-
putation, shallow foundation design (geotechnical and
structural aspects), and tools for field investigations.
Separating these topics from an introductory geotech-
nical engineering course is uncommon. However,
the civil engineering faculty members felt the time
constraints of the quarter system at Cal Poly neces-
sitated the development of two courses instead of
one. It is noted that approximately 120 civil engineer-
ing students enroll in the follow-on elective course
each year, which represents about 75 percent of the
senior class.

Table 2. Primary Course Topics or “Learning Modules”.

Topic # Title

1 Introduction to Geotechnical Engineering
2 Terminology, Definitions, and Phase Relations
3 Geotechnical Site Characterization
4 Index Properties and Classification Tests
5 Soil Classification
6 Geostatic Stress Calculations and Earth Pressures
7 Earth Moving and Soil Compaction
8 Hydraulic Conductivity and Darcy’s Law
9 Two-Dimensional Flow and Flow Nets
10 Soil Stiffness and Strength

The author presents terminology, definitions, con-
cepts, theories, problem solving techniques, and other
information related to the topics in Table 2 using
in-class lessons, supplemental notes, and textbook
readings. The in-class lessons involve considerable
work on the chalkboard (or whiteboard) and include
frequent student questioning (Estes et al. 2004). The
supplemental notes include learning objectives, addi-
tional details on important concepts, problem solving
tips, and examples prepared by the author. The stu-
dents download these notes for free from the course
website prior to the beginning of the term. These notes
and the in-class lessons are supported with textbook
readings assigned throughout the term. The author is
currently using the textbook by Holtz et al. (2011) for
this course.

Formal assignments for the course include home-
work, quizzes, and examinations. Separate homework
assignments containing 10 to 15 problems each have
been developed for the learning modules presented in
Table 2; however, these assignments are not typically
collected or graded. Rather, student performance is
evaluated using daily quizzes and two examinations
(a midterm and a final). During the last offering of the
course, the grading breakdown was as follows: quizzes
(40 percent); midterm (30 percent); and final (30 per-
cent). A total of 19 quizzes were administered during
the term.

The author prefers the use of daily quizzes for
this course because: (1) students are encouraged to
keep up with the course schedule, learning modules,
and homework assignments; (2) the quiz problems
provide additional practice opportunities for the stu-
dents, which improves student learning and retention
(Angelo, T.A. 1993); and (3) class performance on the
quizzes allows the author to regularly assess student
learning. In addition to daily quizzes, the author uses
student questioning, in-class exercises, and informal
classroom assessment techniques (Angelo & Cross
1993) as formative assessment tools.

3 LEARNING OBJECTIVES

In developing the course learning objectives, the
author first identified essential knowledge and skills
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Table 3. Learning Objectives: Terminology, Definitions,
and Phase Relations.

Verb Objective (# of Achievement Level)

Define… important volume ratios, mass ratios, and
densities. (1)

Prepare… a properly formatted phase diagram for
a given soil sample. (3)

Calculate… void ratio, degree of saturation, water
content, density, and unit weight from
a given set of soil sample data. (3)

Describe… how a Standard Penetration Test is
performed and how an SPT N-value
is determined. (2)

Interpret… the data presented on a typical drill hole
(i.e. boring) log. (2)

for each of the course topics listed in Table 2. As
part of this process, the author examined the com-
mon syllabus for the course (developed by the Civil
Engineering Program), solicited input from faculty
colleagues, reviewed “fair-game” topics defined for
the geotechnical component of the Principles and Prac-
tice Professional Engineering (PE) Examination in
Civil Engineering, and reflected on past experiences
as a consultant and researcher in the profession. Draft
lists of objectives were pared down to identify five to
seven essential objectives for each course topic. These
learning objectives are listed at the beginning of each
learning module included in the supplemental notes,
which are made available to the students at the begin-
ning of the term. The instructor regularly refers to the
learning objectives throughout the course to orient the
students to the course material and review important
concepts.

Essential (and rather broad) learning objectives
have always been in place for the introductory geotech-
nical engineering course, having been developed by
the geotechnical faculty members as part of past
course development and program accreditation efforts.
However, it was only more recently (about four to five
years ago) that the author began linking more spe-
cific learning objectives to Bloom’s Taxonomy and
introducing these objectives directly into the course
learning modules.

Table 3 lists the learning objectives defined for the
learning module on “Terminology, Definitions, and
Phase Relations.” The action verb is identified for
each objective along with an estimate of the level
of achievement in the cognitive domain. The author
established a goal of identifying an achievement level
of at least 3, or “application,” for each of the learn-
ing modules. This goal was considered appropriate,
given the fact the junior-level geotechnical engineer-
ing course is introductory and more analysis-focused.
This goal is reflected in the objectives shown inTable 3.

Tables 4, 5, and 6 present learning objectives
for the learning modules titled “Index Properties
and Classification Tests,” “Soil Classification,” and
“Geostatic Stress Calculations and Earth Pressures,”

Table 4. Learning Objectives: Index Properties and Classi-
fication Tests.

Verb Objective (# of Achievement Level)

Reduce… sieve analysis tests data and plot a grain
size distribution curve. (3)

Analyze… a grain size distribution curve to determine
the percent gravel, sand, and fines,
important grain diameters, the coefficients
Cu and Cc, and gradation. (4)

Explain… why a hydrometer test may be performed
on a soil sample. (2)

Summarize… how the liquid limit, plastic limit, and
plasticity index are found for a soil. (2)

Classify… a fine-grained soil using Atterberg limits
test data and the Casagrande Plasticity
Chart. (3)

Evaluate… the consistency of a soil. (4)
Explain… how different index properties

(e.g. gradation, particle shape, plasticity
index, etc.) influence the engineering
properties of soils. (2)

Table 5. Learning Objectives: Soil Classification.

Verb Objective (# of Achievement Level)

Evaluate… sieve analysis and Atterberg limits test results
for the purpose of soil classification. (4)

Classify… a soil according to the Unified Soil
Classification System (USCS), which is
summarized under ASTM D2487, by
providing a group symbol and group
name. (3)

Predict… the engineering behavior of soils (relative
to compressibility, strength, and hydraulic
characteristics) based on classification
results. (5)

Explain… how the structure and fabric of fine-grained
soil differs from that of coarse-grained
or granular soil. (2)

respectively. Achievement levels for the learning
objectives presented in these tables vary between 2
and 5. Achievement level 5, or “synthesis,” is noted
for a learning objective in Table 5, which stipulates
that students should be able to “predict the engineer-
ing behavior of soils based on classification results.”
Relative to this objective, students can be asked to
review and reduce actual laboratory test results (with
data outliers) and observations regarding a soil’s index
properties, classify the soil according to a given set of
criteria, and relate this classification to different engi-
neering properties based on an analysis of the given
data and observations.

Tables 7, 8, 9, and 10 present learning objectives for
the learning modules titled “Earth Moving and Soil
Compaction,” “Hydraulic Conductivity and Darcy’s
Law,” “Two Dimensional Flow and Flow Nets,” and
“Soil Stiffness and Strength,” respectively. Achieve-
ment levels for the objectives presented in these tables
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Table 6. Learning Objectives: Geostatic Stress Calculations
and Earth Pressures.

Verb Objective (# of Achievement Level)

Explain… the concept of effective stress. (2)
Calculate… total vertical stress, pore-water pressure,

and effective vertical stress at a point
with in a soil mass. (3)

Summarize… the different lateral earth pressure
coefficients used in geostatic stress
analyses. (2)

Calculate… and assign the proper lateral earth
pressure coefficient, depending upon
the design situation. (4)

Calculate… total horizontal stress, pore-water pressure,
and effective horizontal stress at a point
within a soil mass. (3)

Estimate… the total lateral force on a cantilever
retaining wall and locate its line
of action. (4)

Table 7. Learning Objectives: Earth Moving and Soil
Compaction.

Verb Objective (# of Achievement Level)

Explain… how Standard and Modified Proctor
compaction tests are performed and
define the term compactive effort. (2)

Construct… a compaction curve and evaluate the
maximum dry density (or unit weight),
the optimum water content, and
the zero-air-voids (ZAV) curve. (4)

Describe… how compactive effort and molding water
content affect a soil’s maximum dry
density, optimum water content, and
engineering properties (i.e. soil strength,
compressibility, and hydraulic
characteristics). (2)

Summarize… the process of compacting a soil in the
field along with the different types of
surface compaction techniques and
equipment that are available
in practice. (2)

Describe… the typical quality control procedure used
to monitor soil compaction during earth
moving and grading projects. (2)

Interpret… the results of a sand cone and nuclear
density gauge field density tests. (4)

vary between 1 and 5. Achievement level 5, or “syn-
thesis,” is noted for a learning objective in Table 10,
which stipulates that students should be able to “con-
duct a stability evaluation.” Relative to this objective,
students can be asked to define a geotechnical sta-
bility problem and any applied external forces, pos-
tulate a failure mechanism and develop a free-body
diagram, characterize the properties of the soil and
the available shear strength from available laboratory
test results, determine applied shear stresses, com-
pare applied shear stresses to available shear strength

Table 8. Learning Objectives: Hydraulic Conductivity and
Darcy’s Law.

Verb Objective (# of Achievement Level)

Explain… how hydraulic conductivity (k) is
evaluated in the laboratory using
constant head and falling head tests. (2)

Summarize… typical hydraulic conductivity values and
the parameters that influence hydraulic
conductivity for a soil. (2)

Calculate… total head, pressure head, elevation head,
pore-water pressure, hydraulic gradient,
flow rate, and seepage velocity for
1-D flow systems. (3)

Explain… the phenomenon of soil liquefaction. (2)

Table 9. Learning Objectives: Two-Dimensional Flow and
Flow Nets.

Verb Objective (# of Achievement Level)

Define… the terms “flow line” and “equipotential.” (1)
Construct… a flow net for a two-dimensional geotechnical

cross-section assuming isotropic and
homogeneous soil conditions. (3)

Interpret… a flow net to estimate volume flow rate, exit
gradient, factor of safety against a quick
condition, pressure head, and uplift. (4)

Table 10. Learning Objectives: Soil Stiffness and Strength.

Verb Objective (# of Achievement Level)

Define… friction angle, cohesion, and the shear
strength equation for soils. (1)

Explain… the different factors that influence the
frictional strength of a soil (i.e. friction
angle, φ) and the cohesive strength of
a soil (i.e. cohesion, c). (2)

Describe… how direct shear and triaxial shear
laboratory tests are performed. (2)

Reduce… direct shear and triaxial shear laboratory
test data and results to estimate friction
angle and cohesion for a soil. (3)

Determine… interface shear strength between a soil and
a construction material. (4)

Evaluate… settlement for a deposit of sand subject to
a uniform surface loading. (4)

Conduct… a stability evaluation for a geotechnical
problem to estimate shear strength and
factor of safety with respect to potential
failure. (5)

(to characterize safety level), and formulate alterna-
tive solutions in cases where an adequate safety level
is not realized.

Table 11 summarizes the breakdown of differ-
ent achievement levels for the previously presented
learning objectives. A total of 42 specific learning
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Table 11. Tally of Objectives and Achievement Levels.

Achievement Number of Percentage
level objectives of total

(1) Knowledge 3 7%
(2) Comprehension 17 40%
(3) Apply 10 24%
(4) Analyze 10 24%
(5) Synthesize 2 5%
(6) Evaluate 0 0%

objectives are addressed during the course.As evident,
most of the learning objectives relate to the lower
and intermediate achievements levels (i.e. compre-
hension through analysis), which is common for an
introductory course such as this. Two learning objec-
tives focused at the synthesis level were incorporated
into the course in an effort to help develop the students’
higher-order thinking skills.

4 ASSESSMENT

4.1 Formative approaches

The author uses a variety of formative assessments
during the term to gauge student learning. Primary
techniques include student questioning, in-class col-
laborative learning exercises, and quizzes. The bene-
fits of posing questions to students in class have been
discussed and reported by other researchers (Estes
et al. 2004). The author develops a list of potential stu-
dent questions prior to each lesson. These questions
relate directly to the learning objectives summarized
in Tables 3 through 10.

Regular (daily) quizzes represent the primary for-
mative assessment tool used by the author to quan-
titatively measure student learning. These quizzes are
typically administered during the final 5 to 10 minutes
of a class period. The quizzes are related to specific
learning objectives already addressed in class lessons
and/or textbook readings. The quizzes are scored on a
5-point scale using a pre-defined grading rubric. Expe-
rience has shown that the author can typically grade
a set of quizzes for a 35-person class in about 45 to
90 minutes, depending on the learning objective and
achievement level addressed in the quiz problem. An
example quiz question is shown in Figure 1.

Shown below is a soil profile. As indicated, the
coarse sand layer is completely submerged under x

feet of water. The sand is found to have a saturated
unit weight of 120 pounds per cubic foot (pcf). What
depth of water x (in feet) will lead to a pore-water pres-
sure of 1,092 pounds per square foot (psf) at a depth
of 11 feet below the surface of the coarse sand?

The quizzes are purposely designed to be short
so that: (1) a limited amount of class time is used;
(2) the problems are relatively easy to grade; and
(3) the author can quickly turnaround feedback to the
students. Prompt grading allows the students to evalu-
ate their own progress relative to different objectives.

Figure 1. A typical quiz problem for the second learning
objective presented in Table 6.

A quick turnaround of the assessment results also helps
the author to measure the pulse of the class relative to
individual learning objectives. A poor quiz grade for
the class may indicate that the author needs to slow
down and provide additional review for a particular
subject. In addition, progress can be tracked for indi-
vidual students, thus alerting the author early-on to
individuals who possibly require some form of inter-
vention (e.g. an encouraging e-mail, an office hour
meeting, more detailed written feedback on a quiz,
etc.). Overall, the author has found the daily quizzes
to be extremely valuable tools as they provide “real-
time” data on student learning relative to the objectives
presented in Tables 3 through 10.

4.2 Summative approaches

The midterm and final examinations constitute the
primary summative assessment approaches used by
the author to evaluate student learning. The author
currently maintains a modest database of questions
that can be included on these examinations. The
questions include multiple-choice, short answer, fill-
in-the-blank, and true-false prompts and are written to
address both concepts and problem solving.

For a typical examination, a student will have
approximately 2 hours to complete 25 to 30 ques-
tions. Before the examination, as part of a short 5- to
10-minute review session embedded within a sched-
uled lesson plan, the author identifies which learning
objectives are considered fair-game. The author then
develops the examination with the goal of evenly dis-
tributing the questions among the specified learning
modules and objectives. After grading, the students
receive their examination scores only. Graded exams
are not returned to the students, though a student
may review his or her examination and ask questions
during instructor office hours. Not returning graded
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midterm and final examinations has helped the author
to preserve the integrity of above described database,
which has limited the need to prepare and evaluate new
examination problems.

Below is an example midterm examination question
from the author’s database. The question relates to the
third learning objective presented in Table 3.

“A natural deposit of saturated stiff clay (CH) is
found to have a total unit weight of 114.2 pounds
per cubic foot. The void ratio of this soil is most
nearly equal to: (a) 0.85; (b) 0.95; (c) 1.05;
(d) 1.15; or (e) Cannot be estimated with the
information provided.”

During the Spring Term of 2011, approximately
44 percent of the students taking the midterm examina-
tion answered the above problem correctly. Post-exam,
the author noted specific student difficulties associ-
ated with this problem and implemented an improved
approach to teaching this subject (and learning objec-
tive) during a subsequent offering of the course.
During the Fall Term of 2011, approximately 61 per-
cent of the students answered the question correctly,
indicating at least some measure of improvement.

Below is a question taken from the exam problem
database for the course final examination:

“A sandy clay (ρs = 2.70 Mg/m3) from the San
Luis Obispo area was placed at a water content
of 14 percent and compacted to a dry density
of 1.66 Mg/m3. Evaluate the in-place soil con-
ditions. The as-compacted soil is most likely
(a) dry of optimum, (b) wet of optimum, or (c)
at optimum for the compactive effort actually
employed in the field.”

During the Spring and Fall Terms in 2011, approxi-
mately 76 and 72 percent of the students, respectively,
answered the above question correctly. The author did
not change the learning objectives or his approach
to teaching this subject, given the relatively strong
class performance during each term. The author reg-
ularly conducts similar summative assessments to
help improve both student learning and instructor
effectiveness.

4.3 Teaching evaluations

Students at Cal Poly assess instructor effectiveness by
completing a Student Opinion Form during the last
week of the term, but before administration of the
final examination. Three questions on this form relate
directly to course design and teacher performance in
the classroom. These questions are as follows: (Q1)
How well prepared does the instructor seem to be in the
subject matter; (Q2) Evaluate the instructor on his/her
ability to convey the subject matter; and (Q3) Overall,
I would rate this instructor. For each question, stu-
dents are asked to mark one of the following replies:
(A) Excellent; (B) Good; (C) Average; (D) Poor; or
(E) Inadequate. Students also have the option to

Table 12. Summary of Responses forTeaching Evaluations.

Term Enrollment Question A B C D E

Spring 25 Q1 20 0 0 0 0
2011 Q2 18 2 0 0 0

Q3 17 2 0 0 0
Fall 36 Q1 33 1 0 0 0
2011 Q2 29 5 0 0 0

Q3 30 3 0 0 0
Fall 39 Q1 32 1 0 0 0
2011 Q2 29 4 0 0 0

Q3 29 4 0 0 0

include their own comments. All student responses
are kept anonymous. Responses are reported to the
instructor only after final grades are posted for the
course.

The author was assessed for the introductory
geotechnical engineering class three times during the
past year. In each case, the Student Opinion Forms
were distributed on the final day of class, after the
author provided each student with a summary of their
quiz score total and a brief status report on their
course grade. Final examinations were administered
a week later. Table 12 summarizes student responses
to the three questions listed above. Note that enroll-
ment numbers listed in the table for each class do
not necessarily match the number of responses since
some students did not attend the final class meeting or
declined to answer a particular question.

Overall, the survey responses included in Table 12
are positive and exceed average responses reported for
other full- and part-time faculty members in the Civil
Engineering Program. Using a 4-point scale, cumula-
tive average scores for the three survey questions are as
follows: Q1 = 3.97, Q2 = 3.87, and Q3 = 3.89. In pre-
vious years before modifying his approach to using
learning objectives, the author had typically received
average survey scores ranging between approximately
3.40 and 3.60 for this course and the above defined
questions.

The evidence in Table 12 points to an improvement
in the author’s teaching effectiveness coincident with
the linking of learning objectives to Bloom’s Taxon-
omy and the introduction of these objectives directly
into the course learning modules. Informal classroom
evidence leads the author to agree with this conclusion.
Since incorporating more explicit learning objectives
into this course, the author is generally more comfort-
able in front of the students and more organized in his
approach to course design. The author has also seen
improvement in instructor-student rapport, as expec-
tations regarding student learning are now clearer and
better defined.

Written student feedback on the Student Opinion
Form corroborates the results summarized in Table 12
and the above opinions of the author. When complet-
ing their feedback surveys, students are able to provide
their own written comments in response to a spe-
cific prompt on the opinion form. Below are selected
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student comments for the course offerings summarized
in Table 12:

“Dr. Fiegel is one of the most organized profes-
sors I have had at Cal Poly.”

“Notes organized. Lecture easy to follow. Help-
ful professor, approachable.”

“Like the layout of the class…Notes and syl-
labus were good. Quizzes every class were
annoying, but overall helped me to keep up with
the material.”

“One of the best teaching styles/teacher I have
ever encountered.”

“Dr. Fiegel is one of the best instructors I have
had at Cal Poly. The note packet and lectures
were excellent! Keep doing exactly what you are
doing.”

“Very efficient use of lecture time.”

“Awesome, awesome teacher. So well orga-
nized, clearly explained every single thing we
were supposed to know and had real world
experience to relate things to. I wish all my
teachers were as organized.”

“I really liked this class! Clear objec-
tives, understandable lectures, and applicable
homework!”

“Very organized. Quizzes/midterm fair. Learned
a lot.”

Overall, written student feedback for the geotech-
nical course has been overwhelmingly positive since
the author began explicitly defining learning objec-
tives.The students typically comment positively about:
the high level of course organization; the fairness of
the quizzes and midterm problems; and the usefulness
of the supplemental note packet. All relate directly to
the development and presentation of clearly defined
objectives.

The author included the third comment listed above
to illustrate that the course workload is sometimes a
source of frustration. Each quarter, several students
will bemoan the daily quiz requirement in their writ-
ten instructor reviews. However, the author believes
the value of daily quizzes as a formative assessment
tool outweighs the potential negatives (i.e. increased
instructor workload, reduced class time available for
lessons, frustrated students, etc.). To help reduce stu-
dent frustration, the author typically drops the bottom
one or two quiz scores for each student prior to the
computation of final grades.

5 CONCLUSIONS

The author highly recommends the incorporation of
learning objectives into the design of any course.

The learning objectives developed for the described
introductory geotechnical engineering course have
helped to improve course organization and more
clearly define expectations regarding student learning.
In addition, student learning continues to improve.

Having clear, well-defined, and measurable learn-
ing objectives simplifies the process of developing
formative and summative assessment measures. The
use of carefully designed formative assessment mea-
sures in this course (i.e. student questioning, in-class
collaborative learning exercises, and daily quizzes)
has helped the author to better track student learning
and improve performance in the classroom. Student
teaching evaluations and classroom observations by
the author indicate that the use of learning objectives in
a course can be very well received if carefully planned
and addressed.
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