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Comprehensive Statement of Sabbatical Request

Description:
The Learning Assistance Center offers two courses, LERN 48 and LERN 49, that allow

students unable to place into pre-algebra (MATH 50) a means by which to practice and refine
their basic arithmetical skills. However, in most cases the skills to be practiced are identical to
those seen in the fourth to eighth grade standard curriculum, and there is near unanimous agree-
ment that a semester course that merely repeats that curriculum fails to generate much student
interest or success. The Learning Assistance faculty agree that introducing students to additional
strategies and activities related to learning skills help with students’ success, and we cover some
learning strategies within our curriculum.

The issue of what strategies best assist students that are not ready for college level
mathematics has been taken on by a variety of professional organizations, including the College
Reading and Learning Association (CRLA), the National Association for Developmental
Education (NADE), and more recently, the American Mathematical Association of Two Year
Colleges (AMATYC). It is hoped that a survey of these organizations’ literature will be of use in
answering the central question behind my request for sabbatical: “How can the LERN 48 and 49
courses be improved?”

The first phase of my sabbatical would be to research suggested practices from NADE,
AMATYC, and selected other sources. I would join both organizations’ developmental education
special interest groups (MathSPiN and AMATYC-Share) and would review the back issues of
both organizations’ journals for articles related to arithmetic. I would also review similar articles
in the Journal of Developmental Education and would solicit suggestions for other resources
from members of Mt. SAC’s Developmental Education Team. These would be summarized and
organized for others and will also form the basis for the later phases of my sabbatical. (Ideally,
the result of this first phase should be equivalent to analyzing a packet of supplemental readings
intended for students taking a graduate level course on the teaching of arithmetic in a develop-

mental manner to adult students. However, I do not believe that any such course exists.)
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The second phase of my sabbatical would be to study recent materials on mathematical
study skills and mathematical anxiety. Although I am fairly well versed in these subjects, there
have been many recent books published in this field by the likes of Paul Nolting, Cynthia Arem,
and Shelia Tobias, and I would like to see what new ideas these authors offer and how closely
their material relates to the short essays I have written for my students. LERN classes already
embed study skills within their course outlines, but over time the traditional study skills such as
note taking have been joined by more affective concepts such as emotional preparedness, and I
would like to observe if there is any consensus on the importance of the affective domain in the
mathematics classroom. My findings would again be summarized for others and would likely
cause me to modify my short essays during phase five of the sabbatical.

The third phase of my sabbatical would be to study selected textbooks. A dozen possible
texts exist for LERN 48 and 49, but those adopted recently by the department and those written
by professors who teach equivalent classes (e.g., Bello, Staszkow) would be given particular
attention with regard to how they approach mathematical topics in a non-traditional manner.
Also part of this phase would be the study of our current MATH 50 text (Pre-Algebra by Carson,
ond edition). This phase would not be summarized, but gaps between the LERN 49 course
outline and the Carson text would be noted and brought back to the Learning Assistance Depart-
ment, and the notes taken during this phase would be used during phase five of the sabbatical.

Phase four of my sabbatical would be to write several supplemental units for the LERN
48 and 49 classes that would be independent of any particular adopted text. Certain materials
are clearly needed. First of all, both LERN 48 and LERN 49 cover factoring, prime numbers,
prime factorization, and least common multiple. Although our current practice of using the same
text for LERN 48 and 49 reduces costs to our students, it also means that students who take both
classes begin LERN 49 repeating the same exercises they just practiced in LERN 48. Secondly,
the topics of area, perimeter, and arithmetic mean need to be given their own supplemental unit.
In most texts (including our current one) these topics are covered in excessive detail in a chapter

(or chapters) that contain topics we do not require. Thirdly, the topic of integers needs to be
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given a supplemental unit so that it can be introduced earlier in the semester. Most texts (includ-
ing our current one) leave integers until late in the semester while including signed decimals and
fractions. This inclusion of decimal and fraction review makes the concept and basic workings
of integers needlessly complicated. It may be that the third phase of my sabbatical reveals
additional areas that require a supplemental unit, but it is not my intention to write a complete
textbook. All written materials would be made freely available in an editable form.

The final and fifth phase of my sabbatical would be to write a notebook for LERN 48 and
49 students. Although note taking, time management, vocabulary, and organization are covered
to some degree by all LERN 48 and 49 instructors, I have come to believe that many students
in LERN classes do not enter their classes with adequate note taking skills. Therefore, I intend
to create a notebook that organizes the note taking process. Most educational objectives in the
course (there are roughly 50 such objectives in LERN 48 and 100 in LERN 49) will have a two
page layout. The left page will be modeled after “Cliff’s Notes” or “Math for Dummies” in that
the page will contain very brief summaries of procedures along with helpful tips gleaned from
my existing notes or phases 1 — 3 of the sabbatical project. The right page will contain blank
space for the student’s own notes and comments along with tips for taking notes, prompts for
writing down vocabulary terms and/or “warm-up” exercises. (“Warm-up” exercises are rela-
tively easy exercises intended to be done quickly so that a peer or instructor can verify that the
student understands the process at hand.) The notebook would also contain monthly and weekly
time management schedules, a glossary of mathematical terms, appendices of collected coopera-
tive and manipulative-based activities, and a collection of one page essays with their suggested
writing prompts. Since the notebook would again be freely available in an editable form, it could

be edited by an individual instructor to contain other handouts and worksheets as well.



Kaljumigi 4
Timeline
Note: Timeline changed for Spring/Fall 2007 at dean’s request.
February — Phase I
Order online access to developmental journals
Locate college libraries with hard copies of developmental journals (likely UCD)
Read archives of special interest groups
March — Phase I, Phase 11
Read and summarize developmental journal articles
Inquire to special interest groups of suggested additional data sources
Read and summarize suggested additional data sources
Organize summaries and copies of articles/data into binders for department use
Acquire texts on study skills, mathematical study skills, and math anxiety
April — Phase 1T
Read acquired texts on study skills, mathematical study skills, and math anxiety
Cross reference acquired texts for use of technique and perceived importance of
affective domain
Write summary of findings for Phase I
May — Phase III
Read Bello, Bittinger, Statzkow, and VanDyne fundamental math textbooks noting scope,
sequence, non-traditional treatments, and collaborative & manipulative-based
activities.
Read Carson and CPM pre-algebra texts, noting scope and treatment
June — Phase IV
Write supplemental materials for primes, factors, L.C.M. and related objectives
Stop work at end of spring semester for vacation

July — none
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August — Phase IV

Begin work in late August at start of fall semester

Write supplemental materials for area, perimeter, and mean
September — Phase IV, Phase V

Write supplemental materials for integers

Learn Adobe InDesign well enough to use for layout of notebook

Outline notebook layout and write master pages
October — Phase V

Write notebook pages for LERN 48 objectives

Start notebook pages for LERN 49 objectives
November — Phase V

Finish notebook pages for LERN 49 objectives

Select or create supplemental materials for notebook
December — Phase V

Complete notebooks

Statement of Value and Benefits

On a personal level, this sabbatical would enable me to become current with the topics
that directly relate to my everyday work. I read some professional journals and go to workshops
and conferences, but there is never enough time to read all the published information, analyze
the provided material, or often even to reflect on the workshops I have attended. At the conclu-
sion of this sabbatical, I should be considerably better informed as to the state of developmental
instruction in arithmetic, and the process of creating a workbook should provide many hours
of contemplation about Why I teach each objective the way that I do. In addition, over the past
three years I have served as a reviewer for three textbooks and the iLm website, and being given
the time to place what I have learned about different texts into a concrete project would be pro-

fessionally and personally rewarding.
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On a departmental level, this sabbatical would enable me to create some much needed
materials for free use by our faculty. I have solicited the input of every full-time and several
part-time LERN math instructors, and I am confident that the projects noted in Phases IV and
V of my sabbatical request would gain use within the department. Furthermore, the workbook
would be a valuable resource to the part-time faculty who are expected to teach over 2/3 of our
sections for the next few years.

On a collegial level, this sabbatical would provide me with material that could be
presented at workshops and conferences. This year’s CRLA and AMAYTC conferences had
very few workshops relating to arithmetic and the developmental student, but those workshops
that did exist were extremely popular. Mt. SAC’s Learning Assistance Center is already well
regarded by many, and I believe that several interesting conference workshops could result from
this new material which could also increase the college’s visibility as an innovator. An improve-

ment in the materials we use should also measurably enhance students’ success.

Abstract

This sabbatical is a year long project that seeks to summarize and place into practice
recent research in the field of developmental mathematics as it affects the LERN math classes.
The sabbatical will begin with the review of research articles on developmental mathematics,
current textbooks relevant to LERN math and pre-algebré, and texts on mathematical study skills
and math anxiety. Information gleaned from such review will then be used to write supplemental
materials and a guided notebook for students to use while taking LERN math courses. All

created material will be provided in editable form to all interested instructors.
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Statement of Purpose

This sabbatical provided the author the time necessary to review recent research journals,
to compare currently available mathematical study skills and subject matter texts, and to create
supplemental materials relevant to the LERN mathematics classes.

Most arithmetic materials are written with children in mind, and thus simple Internet
searches are not useful when attempting to locate what other faculty are doing with their adult
learners. Consequently, keeping current in the field is a time consuming task, particularly since
no professional organization specializes in developmental mathematics. A purpose of the sab-
batical was to read the professionally edited articles that were scattered amongst various journals
relating to mathematics, developmental education, and educational philosophy.

Commercially available texts exist relating to mathematics anxiety, mathematical study
skills, and arithmetic, and these vary from thin pamphlets on a single topic to comprehensive
textbooks. To my knowledge, no one I knew had ever taken the time to thoroughly read more
than a few of these texts, and I did not know to what extent these “experts” agreed should be the
scope of mathematical study techniques. A purpose of the sabbatical was to read texts marketed
to LERN mathematics students in order to develop a sense of to what extent uniformity exists
and to create helpful materials in the field of mathematical study techniques.

LERN 48 and 49 normally share the same textbook, so where the two courses overlap,
students are faced with having exactly the same pages to read and problems to work in each
course. A purpose of the sabbatical was to create appropriate materials so that LERN 48 and 49

students could have disjointed assignments regardless of the text in use.
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Preface

When I started work on my sabbatical in February 2007 I did not anticipate the end result.
My initial idea for a sabbatical was to write a math textbook for the LERN math classes. This
of course implied that I knew what I was doing, and to some extent this was true. I had studied
Jean Piaget and read the works of Lev Vygotsky and Malcolm Knowles, so I felt confident that
I understood the needs of adult learners and could create a developmentally appropriate course.
Howard Gardner’s work in the 1980’s was well known to me, and I felt sure that I could find or
create materials that dealt with the various human intelligences. My experience with reviewing
textbooks and editing some of the commercial on-line materials made me confident that I knew
the typical scope and sequence of an arithmetic text. Everything was in order except that I knew
very little of the research that had taken place in the last ten years. At the urging of my depart-
ment chair I modified my original proposal to develop a sabbatical application that was part
research and part product. In short, I hoped to learn what had occurred in the past decade after
which I would try to put it into practice.

It did not take long to narrow my scope of study to the United States. Although there
are over fifty journals that in some way deal with educational development, mathematics, or
both, only a few organizations were able to help with my particular set of circumstances. In the
first place, the entire concept of developmental education for adults seems to be lost outside of
the United States. Adult education in Great Britain, Canada, and Australia appears to focus on
obtaining the necessary skill set for life, not academia. Consequently, although the materials
available online from outside the United States are considerable, nearly all fall in the “consumer
math” category. It is unclear to me how a person over the age of 18 can ever hope to learn intro-
ductory algebra in some countries without the hiring of a private tutor.

The organizations within the United States that deal with developmental mathematics
generally fall into two categories: those that deal with development, and those that deal with
mathematics. Representing the developmental side, I selected the College Reading and Learning

Association (CRLA) and the National Association for Developmental Education (NADE). Both
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groups publish a journal, and between my own personal copies, online access, borrowing, and a
few stops at college libraries I was able to locate and to read nearly every issue published in the
last seven years. Many of the articles did not relate to mathematics, but the two volume “Best
Practices in Developmental Mathematics” published by the Mathematics Special Professional
Interest Network arm of NADE provided much helpful information, and I highly recommend the
perusal of these documents.

The mathematical side was represented primarily by education groups: the California
Mathematics Council (CMC), the American Mathematics Association of Two Year Colleges
(AMATYC), and the National Council of Teachers of Mathematics (NCTM). Both CMC and
NCTM deal with P - 14 courses, so while their periodicals and web sites held much in the way of
teaching mathematics, only a small portion applied to adult learners. Once again, a single trea-
sure trove revealed itself: Beyond Crossroads -- AMATYC’s guide to implementing mathemat-
ics standards in the community college.

February and March were spent browsing web sites and skimming the following volumes
(many of which are available on:the organization’s web sites):

. CMC Communicator -- Dec. 2000 - Sep. 2006
NCTM Mathematics Teacher -- Sep. 2002 - Jan. 2007
NCTM Mathematics Teaching in the Middle School -- Sep. 2003 - Jan. 2007
NCTM Journal for Research in Mathematics Education -- May 1999 - Jan. 2007
The AMATYC Review -- Spring 2002 - Fall 2006
CRLA Journal of Teaching and Learning -- Spring 2001 - Fall 2006
NADE Monographs -- 1999 - 2003
NADE Digest -- Fall 2005 - Spring 2006
NADE Math-SPIN Newsletters -- 1997 - 2007
While surfing, I stumbled upon two web sites created by professors just returning from sabbati-
cal themselves. Ted Panitz (of Cape Cod Community College) and Jack Rotman (of Lansing

Community College) proved to be wonderful sources of information. Also about this time, I was
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forwarded a copy of the just released “Basic Skills as a Foundation for Student Success in Cali-
fornia Community Colleges” by the Center for Student Success. It is worth noting that had my
sabbatical fallen a year earlier, none of the last three mentioned sources nor the AMATYC docu-
ment would have been available. The issue of teaching developmental mathematics to adults is
suddenly gaining the attention it requires which pleases me.

I would be more pleased if there were some consensus on what exactly to do. Education
has been likened to the medicine of a hundred years ago, when bringing the same symptoms to
a dozen different doctors would yield a dozen different prescriptions. Right now educational
psychology is rife with experiments involving low sample sizes, inadequate controls, and the
tendency to confuse correlation with causation. Although I eventually ceased to be amazed by
the low quality of the research being published, I am convinced that many of the assumptions we
hold dear may in fact not be based on any facts. As a result, the first part of the sabbatical did not
significantly influence the materials I was to write some months later.

Although I continued to explore articles on the Internet for the rest of the year, most of
April and May was spent reading a selection of arithmetic textbooks and study skill books appro-
priate for the LERN mathematics student. Tables were constructed relating to the scope and
sequence of each textbook, although quite frankly there aren’t many differences between them.
A few introduce negative numbers towards the front of the book instead of the rear, but otherwise
the same topics are found in them all. The quality of the problem sets does vary however, with
some focusing solely on skills development while others have well thought out application and
open-ended problems. As for the study skill books, although they do not generally contradict
each other, they do vary considerably regarding the topics they find important enough to include.
I have chosen to include a series of “book reports” on these texts, which appear later in this
report.

After a pleasant summer break, late August through mid-October were spent creating
replacement chapters for where the LERN 48 and 49 courses overlapped. I worked on a philoso-

phy that assumed that LERN mathematics students did not generally read their textbooks -- an
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assumption I may safely make due to much personal observation of its truth. Consequently, I
endeavored to create as brief a document as possible. While the information presented might
well be enough to trigger a student’s memory, the intent is that these pages supplement a good
teacher and the time spent in class. This is significantly different from the approach taken by
most books, which attempt (usually unsuccessfully) to create an entire self-study course for the
student.

My “texts” are contained in this sabbatical on blue paper, and despite their brevity took
quite some time to prepare. I generally had only space for one method of solution, so I generally
chose techniques that lent themselves to a class discussion. While formulas are provided, my
hope is that an instructor will use the my work as a means to introduce the concepts involved,
saving the mechanics for mentioning later. These materials come with their own worksheets
(contained in this sabbatical on green paper) which focus on harder (group) and conceptual
questions first so that these issues are dealt with in class or while the student is attending lab.
The worksheets end with exercises selected from the previous four or five topics. This “spiral
review” isn’t used by most of the currently available texts, but the technique is recommended by
many publishers of K-12 arithmetic materials, including CPM and Saxon.

Mid-October through the end of the sabbatical were spent creating notebooks for LERN
mathematics students. Part of the LERN mathematics courses involve the teaching of note
taking, but my experience was that as much as one might endevor to explain the mechanics and
value of taking notes, a majority of students simply copy what the instructor places on the board.
Therefore, I decided to eliminate that crutch. After some thought, I came up with a format that
provides students with most of the text that I anticipate the majority of LERN 48 and 49 instruc-
tors to place on the board. Most, but not all. By providing students with partial notes, I hope
to be able to focus students’ attention on why they are taking notes and how to discern whether
an item under discussion is worth including in their notes. I also expect to spend less class time
watching them copy.

Concerns about the notebooks’ length (82 pages for LERN 48 and 100 pages for LERN
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49) made me reject my original intention to include a wide variety of projects and writing
prompts within the notebooks. I did include examples of both, however, and trust that my fellow
professors will modify the notebooks to meet their needs. A binder of interesting materials will

be made available in my department, although I have not reproduced the pages here.
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Phase I — Suggested Developmental Practices

Developmental educational literature shows the relative youth of the field. Develop-
mental education as a field of study only dates to the 1970s, as evidenced by the establishment
dates of its most influential journals. The Journal of Developmental Education, published by
the National Center for Developmental Education (NCDE) dates to 1978, and NCDE itself was
established in 1976. Similarly, the National Association for Developmental Education (NADE)
was established in 1976, and the College Reading and Learning Association (CRLA) only for-
mally incorporated “learning” into its name in 1979, although the association itself was founded
as the Western College Reading Association in 1966 (Stephens). Perhaps as a consequence of
this youthfulness, the articles published often appear to be scientifically immature. I frequently
read papers that used sample sizes far too small to be valid, utilized inappropriate (or no) statisti-
cal tests, or stated statistical significance without providing any of the original data. Worse, there
are numerous papers that reference these flawed papers as if they are established fact. If nothing
else, this phase of my sabbatical has caused me to note that the field of Developmental Education
is currently wanting of large-scale scientifically valid research projects.

Nonetheless, one does tend to develop a sense that certain concepts or patterns routinely
come up while reading the literature. To what extent this is blind regurgitation I cannot tell, but
in the absence of better data I will proceed as though the trends in the literature over the last de-
cade are in fact valid observations.

The first phase of my sabbatical was to research suggested practices from NADE, the
American Mathematical Association of Two Year Colleges (AMATYC), and selected other
sources. I joined both organizations developmental education special interest groups. However,
neither group was particularly active, and over the first month a total of three posts were made to
the groups e-mail lists. Fortunately, the NADE special interest group (MathSPIN) has an archive
of its activity on Yahoo Groups, and consequently I was able to read several years of past posts.

Many of these past posts provided external links (web sites and online articles) that I then read. I
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also skimmed each issue of a number of journals and periodicals published since 1997, including
the AMATYC Review and the Journal of Developmental Education, and read any papers within
that appeared to might possibly apply to arithmetic-level mathematics. As such, well over a
hundred papers were read, but in the interest of having my sabbatical report actually be of value
to someone, only the fifteen most interesting or relevant papers are summarized below. I would
encourage my colleagues to read these articles.

In addition, several other items stand out as worthy to mention to my colleagues. First
of all, both NADE and AMATYC have published large-scale documents in recent years. NADE
published two volumes of Best Practices in Developmental Mathematics (in 2002 & 2003)
that are essentially compilations of suggestions provided by educators in the field. In addition,
AMATYC just recently published Beyond Crossroads (in 2006), which is a comprehensive docu-
ment of mathematics standards for two year colleges. Finally, the California Community College
System Office has just recently funded a survey of developmental education literature entitled
Basic Skills As a Foundation for Student Success in California Community Colleges (in 2007).
All are well worth the time to read.

There is some agreement that developmental students are not all alike. Hardin has
categorized developmental students into no fewer than seven categories, including two (those in
college for nonacademic reasons and those with extreme learning problems) who are unlikely to
benefit from developmental classes (Hardin). The remaining categories all involve some combi-
nation of insufficient preparation, learning disabilities, ora lack of background skills necessary
for success. Anxiety also appears to be a common issue amongst developmental students, and
while some consider anxiety control a background skill, others consider anxiety to be an envi-
ronmental factor largely created by the instructor (Tobias). Thus I will present my findings in
my search for suggested practices in these four categories: student preparation, disability accom-

modation, background skill acquisition, and environmental factor control.
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Student Preparation

Many developmental students are in developmental classes either because they previ-
ously made choices inconsistent with getting a college education or because their previous
choices did not adequately prepare them for their current career goals (Hardin). Frequently these
students do not realize their weakness in mathematics, and generally require a mandatory assess-
ment process to discover their need for a developmental class (Hunt), although a few colleges
have reported success with carefully crafted self-assessment processes (Barr).

Flexibility seems to be key to a program’s success. Ted Panitz’s survey of community
colleges in Massachusetts found that additional unit classes and multiple options for classes
(including modular, accelerated, and self-paced) improved overall student success. Panitz also
found that certain enhancements to the traditional class benefited students, such as mandatory
tutoring by trained tutors and early warning advisement systems. (Panitz). These enhancements
are also mentioned by others (Hunt, Vasquez).

As for the class itself, few now promote providing a simple review of material. However,
there are a multitude of suggestions as how. to best accomplish the learning of developmental
mathematics. Selina Vasquez notes that the curriculum should include “both fundamental
and problem-solving skills” and that one should “base examples, activities, and problems on
real-world content” (Vasquez, pp. 20, 21). The AMATYC Standards cite the need for “active
learning”, and suggest a variety of strategies including those that can be considered cooperative,
collaborative, discovery-based, interactive, question-posing, and writing-based (AMATYC, p.
54). As an alternative, the researchers Krank and Moon recommend a combination of coopera-
tive assignments and mastery testing (Krank and Moon). Some authors proffer the constructivist
style (where students construct their methods of problem solving based on their prior knowledge)
as exemplary (Bakal), while others warn that it may be inappropriate to assume that the philoso-
phy behind constructivism (which is based upon the research of Piaget and Vygotsky, both of
whom were interested in the development of children) necessarily applies to adults (Anderson,

Rotman).
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Perhaps the latest philosophies of what is often called “Brain-based Research” can be
drawn upon to help clear up the issue. Although it is a considerable leap between education and
neuroscience, the concept that students have to be considered holistically (including physically
and emotionally) is gaining credence (Di Muro). “Brain-based” philosophies include the ideas
that we remember better when associations to our prior knowledge and patterns are exposed, and
we tend not to learn well if the concepts to be learned are taught out of context (Laughbaum).
These ideas suggest to me that a variety of teaching techniques similar to those that students have
experienced before and real-world problems based on experiences that students have had before
are perhaps the most likely to bring success. In any event, it is important not to overlook the

training of the instructors and the encouragement of their sharing tips and ideas (Vasquez).

Disability Accommodation

A number of developrhental students have known disabilities. However, there are many
developmental students with undiagnosed learning disabilities (Hardin), and so both student and
instructor are essentially in the dark when it comes to helping these students. In addition, since
even those without a learning disability often have underdeveloped learning capabilities, several
authors recommend using a variety of instructional'techniques and providing alternative assign-

ments and means of evaluation (Poindexter, Vasquez).

Background Skill Acquisition

College professors frequently demand prerequisite skill sets from their students regard-
less of whether the class has any prerequisite classes. These skills include having sufficient
language, interpersonal, and study skills to function in the class. Recently, much of the atten-
tion appears to be given to study skills, and there is evidence that the teaching of skills such as
organization and note taking can both raise test scores and student confidence (Lewis and Clark).
The teaching of study skills is becoming so accepted that now AMATYC is calling for “substan-
tial changes” to the developmental curriculum; one of these changes being to “develop students’

study skills and workplace skills to enable them to be successful in other courses and in their



Kaljumagi 17
careers” (AMATYC, p. 41). Hence, it is clear that mathematics teachers should also be teaching
study and workplace skills. One of the more useful workplace skills is the ability to work in a
cooperative group. This is not an innate ability, as Hoek, et. al. found benefits after explicitly
teaching students how to work in such groups (Hoek).

Of more questionable value are meta-mathematical skills (the analysis of one’s own
learning of mathematics) and reasoning skills. Although meta-mathematical skills may seem
valuable, Adibnia and Putt found that lessons based on improving such skills did not create a
gain on posttest scores (Adibnia and Putt). Reasoning skills (also called critical-thinking skills)
are taught in most good developmental education programs (Boylan), yet there is a tendency
for students to use their personal experience far more than their reasoning skills when analyzing
non-routine problems (Lithner), and that students tend to hold on to their misconceptions (about
proportional reasoning) even when confronted with strong evidence that their misconceptions
were incorrect (Van Dooren). From this I am forced to wonder whether students who learn meta-

mathematical and reasoning skills in class remember to actually apply those skills to their work.

Environmental Factor Control

Student comfort and contentment are seen as important goals in the developmental class-
room. One Qay to build such contentment is to create a sense of belonging such as noted by the
authors who recommend the practice of forming learning communities (Panitz). Another way is
through the reduction of énxiety.. Math anxiety has'become so prominent an issue that learning
to control it is cited by AMATYC as one of tHe three expectations they have of developmental
studenfs, and that “knowledge of mathematical anxiety and [its] associated coping strategies” is
necessary for those teaching deveiopmental mathematics courses (AMATYC, pp. 42, 64). Yet
anxiéty isnotall bad. A muitin;ltional study By H. Ho et. al. found that math anxiety can be cat-
egorized into affective (feeling scared, anxious, or dreading doing math) and cognitive (worrying
about not doing well in math in the future or about falling behind in math) categories. Although

affective anxiety correlates negatively to success, cognitive anxiety does not (Ho, et. al.).



Kaljumigi 18

Yet developmental students do not enter our mathematics classrooms without past experi-
ence in mathematics classrooms, and those past experiences are often not positive. Although
she was speaking of underprepared intermediate grade children, Katy Early’s description of
underprepared students as having spent insufficient time doing mathematics, as struggling
in mathematics for several years, as having convinced themselves that they can’t succeed in
math, as having learned to avoid math as a boring, repetitive, unpleasant subject, and as having
had little opportunity to discuss or make sense of mathematics probably describes many adult
developmental students (Early). As such, “we might find it more profitable to address issues of
sense-making and attitude than to impose repeated calculation practice” (Early, p. 38). This call
to reduce calculation practice has also been repeated by others (Ralston).

As we endevor to create courses that meet our students’ needs, it is also important to note
that we need to be entertaining enough so as to hold their interest. As Ed Laughbaum notes,
“Students cannot learn if they are not paying attention. The main ingredient for getting atten-
tion is novelty” (Laughbaum). In my opinion, the idea of “novelty” implies the creation of an
enriched environment which has not just a set of activities for the students, but has enough varia-
tion amongst these activities so that the students perceive them as being distinct from each other.

In short, we want to create a classroom where “everyone should be having fun” (Vasquez, p. 22).
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Research Article Abstracts (Suggested Reading):

Hoek, Terwel, and Van den Eeden (1997) found that there are definite benefits to teaching
students how to use strategies in solving mathematical problems and how to work effectively in
cooperative groups. (Hoek, D., et. al., “Effects of Training in the Use of Social and Cognitive
Strategies: An Intervention Study in Secondary Mathematics in Co-Operative Groups” Educa-
tional Research and Evaluation 3 (Dec. 1997): 364 - 389)

Hallam and Price (1998) found that introducing background music into a classroom of
children with emotional and behavioral difficulties improved mathematics performance (Hallam,
S., and Price, J. “Can the Use of Background Music Improve the Behaviour and Academic Per-
formance of Children with Emotional and Behavioural Difficulties?” British Journal of Special
Education 25 (Jun. 1998): 88 - 91)

Adibnia and Putt (1998) discovered that lessons involving a variety of cooperative
process problems that focused on developing middle school students’ awareness of their own
thinking did not create a gain of post-test scores significantly different from the control group.
(Adibnia, A. and Putt, 1., “Teaching Problem Solving to Year 6 Students: A New Approach.”
Mathematics Education Research Journal 10 (Dec. 1998): 42 - 58)

Ralston (1999) discusses the decreasing utility of pencil and paper calculations and
argues for a curriculum consisting of estimation skills and technology usage. He notes the near
unanimous usage of calculators for algebra and higher classes and amongst professionals who
use math is in conspicuous contrast to the traditional K-7 mathematics curriculum. (Ralston, A.,
“Let’s Abolish Pencil-and-Paper Arithmetic” Journal of Computers in Math and Science Teach-
ing 18 (1999): 173 - 194, reprinted online at http://www.doc.ic.ac.uk/~ar9/abolpub.htm, viewed
23 June 2007.)
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Boylan (1999) summarized his research into the causal factors of quality developmental
education programs and found most good programs:

- result from an institutional commitment to the concept of educational development

- are delivered by well-trained people

- are student-centered and holistic

- connect with the collegiate curriculum

- are well coordinated

- are based on explicit goals and objectives

- incorporate critical [thinking] skills into its activities

- evaluate themselves (Boylan, H., “Developmental Education: Demographics, Out-
comes, and Activities” Journal of Developmental Education 23 (Winter 1999): reprinted online
at http://www.capecod.edu/faculty/tpanitz/sabbat.pdf, viewed 16 June 2007.)

Lithner (2000) noted that university students tend to use established experience far more
than plausible reasoning when analyzing non-routine problems (Lithner, J., “Mathematical Rea-
soning in Task Solving.” Educational Studies in Mathematics 41 (Feb. 2000): 165-190)

Ho, et. al. (2000), in a multi-national study on mathemaics anxiety, found that while
affective math anxiety (feeling scared, anxious, or dreading doing math) had a significant
negative correlation to mathematics achievent, cognitive math anxiety (worrying about doing
well in math or about falling behind in math) had no significant correlation with mathematics
achievement. (Ho, H., et. al., “The Affective and Cognitive Dimensions of Math Anxiety: A
Cross-National Study” Journal for Research in Mathematics Education 31 (May 2000): 362
-379)

Young and Ley (2001) described the self-regulatory deficiencies that developmental
students tend to have and suggested compensatory teaching guidelines to attempt to correct this.
(Young, D., and Ley, K, “Developmental Students Don’t Know That They Don’t Know Part II:
Bridging the Gap.” Journal of College Reading and Learning 31 (Spring 2001): 171 - 178)
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Krank and Moon (2001) tested mastery and cooperative learning environments and found
that both academic and affective outcomes were best achieved through a combination of the two
environments, with assignments being done cooperatively and testing being done via a mastery
environment. (Krank, H., and Moon, C, “Can a Combined Mastery/Cooperative Learning
Environment Positively Impact Undergraduate Academic and Affective Outcomes?” Journal of
College Reading and Learning 31 (Spring 2001): 195 - 206)

Anderson, et. al., (2002) reviewed the literature relating to situated learning (the process
of learning in a “real-world” environment) and constructivism (the concept that learning is
primarily a personal construct that cannot easily be broken down or generalized in a generic
fashion) and found that most of the research lacked solid scientific grounding. The authors go
on to argue that both abstract and situated learning appear to have merit in certain circumstances,
and that many, but perhaps not all instructional situations can be decomposed into generic pat-
terns. (Anderson, J. R., et. al. “Applications and Misapplications of Cognitive Psychology to
Mathematics Education” Texas Educational Review (Summer 2002): reprinted online at http:
//act-r.psy.cmu.edu/papers/misapplied.html, viewed 18 June 2007.)

Lewis and Clark (2003) embedded study skills into a developmental algebra course,
focusing on organization and notetaking activities. Students noted feeling more confident with
their note-taking and overall success levels rose by about ten percentage points. Curiously,
Lewis and Clark also noted no correlation whatever between students’ self-predicted grades and
actual grades. (Lewis, R. and Clark, K, “Embedding Study Skills Into a Developmental Algebra
Course” AMAYTC Review 25 (Fall 2003): 43 - 56)

Van Dooren, et. al. (2003) noted that 12 and 16 year old students with misconceptions
about proportional reasoning tend to maintain their misconceptions even when confronted with
strong evidence that their miscongeptions were incorrect. (Van Dooren, W., et. al, “Improper
Applications of Proportional Reasoning.” Mathematics Teaching in the Middle School 9 (Dec.

2003): 204 - 209)
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Poindexter (2005) notes that a significant number of developmental students have hidden
or undiagnosed learning disabilities and therefore it is in the best tinterests of the instructor to
use a variety of instructional strategies. Specific suggestions include varying the activities used
during each class, using visual displays, and offering alternative assignments to meet educational
goals. Poindexter also suggests using easy to read fonts and colored paper, as black on white is
often the most difficult combination to read. (Poindexter, S., “Learning Styles of the Develop-
mental or the Learning Disabled?” NADE Digest 1 (2005): 26 - 28)

Di Muro (2006) notes that many developmental students have previously been unable
to grasp the connections between mathematical concepts, relying instead on memorization as
a short-term fix. This implies that long-term learning does not occur. Specific suggestions for
improving the situation involve connecting new concepts to previously learned ones, using a
mix of instuctional methods, asking questions that go beyond the recall level, and encouraging
writing assignments related to the mathematical concept at hand. Frequent assessment, rapid
feedback, and the use of holistic, conceptual models are also recommended. (Di Muro, P., “Best
Practices in Mathematics Education: Teaching for Understanding” NADE Digest 2 (2006): 1
-8)

Harwell, et. al. (2007) sampled students in seven large school districts and found that
NCTM Standards-based curricula do not impede the mathematical performance and develop-
ment of higher achieveing students,,and in some cases the curricula appear to have contributed
to better student performance on traditionally oriented standardized tests. However, the authors
note that traditional tests may not be the best way to determine performance. (Harwell, M., et.
al., “Standards-based Mathematics Curricula and Secondary Students’ Performance on Standard-
ized Achievements Tests” Journal for Research in Mathematics Education 38 (Jan. 2007): 71

- 99)
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Phase II — Mathematical Study Skills

Historically, the Mt. SAC Learning Assistance Center has focused on the tra-
ditional study techniques such as notetaking and time management. In recent years however,
affective issues such as anxiety control have become of interest to our department, and the
second phase of my sabbatical was to survey selected texts on mathematical study techniques to
see if there is a general concensus on which topics are most important. After reading and analyz-
ing six such texts, I must conclude that there does not appear to be much consensus as to what a

math study guide should contain.

Affective Topics

Anxiety issues are referred to in the majority of texts covered, but there are some texts
that do not consider the concept of anxiety at all. Some books simply note the need to have a
“positive approach” (Smith, p. 21). Difficulties on tests are simply “mental blocks” that can
be avoided by “solid preparation” (Smith, pp. 101, 103). However, most books deal with math
“myths” like “only smart people can do math” (Ooten, p. 18) and devote at least some time to
providing an overview of the causes of anxiety. A few texts also deal with the historical aspect
of anxiety, for in a number of cases the authors claim that anxiety can be triggered by beliefs
formed in the elementary school years. Generally when a historical element is provided, it is
meant as a reassurance that the author understands the reader’s fears. The point is always that
“your past negative math experiences need not continue to burden you.” (Arem, p. 25)

Not all books cover ways to control anxiety, but those that do usually discuss physical
relaxation techniques or positive visualizations. The visualizations generally involve closing
one’s eyes and thinking of a positive or relaxing scene. The student is then instructed to “visual-
ize this relaxing scene for one to two minutes.” (Nolting, p. 99) Physical relaxation techniques
seem to have their focus on breathing exercises, with headings like “The Calming Breath” and

“Deep Abdominal Breathing Techniques”. (Arem, p. 34)
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Attitude control and avoiding negativity are covered in all but one text. Paul Nolting
mentions that students have a “locus of control” which can be either internal or external. Those
students with an internal locus of control feel that they have the power to change their situation.
On the other hand, those with an external locus of control feel that “their lives are controlled by
outside forces ... and they can do nothing about their problems.” (Nolting, p. 202). Unsurpris-
ingly, Nolting suggests that students with an internal locus of control tend to work more towards
earning high math grades. Although the wording varies in other texts, the same ideas are found.
Cynthia Arem asks students to have a list of positive affirmations like “I’m capable of learning
math” and “I can understand math if I give myself a chance” (Arem, p. 45), while Cheryl Ooten
invites students to restate their thoughts in a positive manner, like “I don’t understand yet”.
(Ooten, p. 58)

Overall, the majority of books consider the affective aspects of learning to be important,
comprising as much as 25% of one’s academic achievement. (Nolting, p. 40) Most of the
aspects mentioned deal with either avoiding or managing negative issues (such as anxiety, stress,
and frustration) or establishing positive emotions through affirmations and motivation tech-
niques. Enough of the suggested strategy lists have statements like “convince yourself that you
can learn enough math” (Proga, p. 11) , to indicate that emotions have to recognized in develop-

mental mathematics courses.

Traditional Study Techniques

Traditional topics in study techniques comprise a large portion of mathematical study
skills texts. Work habits are covered in every text reviewed, and issues relating to problem
solving are given attention in most of the texts. Test preparation and test-taking techniques
are also common to most of the texts. On the other hand, time management, how to read the
textbook, previewing before class, and notetaking are subjects that are often lightly covered or

not covered at all. The different levels of detail between general study techniques texts and these
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texts is somewhat unexpected, but as Nolting notes, “Math courses are not like other college
courses. Because they are different, they require different study procedures.” (Nolting, p. 21)

Work habits are generally considered important for success. Richard Smith suggests that
students “be overdedicated for the first two to three weeks of the course” in order to get offto a
good start. (Smith, p. 24) Arem warns students about the need to stay current in class and to not
fall behind (Arem, p. 102), while Lorraine Gregory devotes several pages to the idea of “getting
the work done, even when you would rather not”. (Gregory, pp. 5 - 7) All mention the need to
work consistently in math and the dangers of falling behind.

It is evident that George Polya’s sixty year old problem solving techniques still dominate,
for half the texts reviewed base their problem solving sections directly on his work. However,
elaborations are common. Arem expands Polya’s four steps into a twelve step approach (Arem,
pp. 162, 163), while Ooten adds the ideas of “mind-shifting” and fifteen substeps. (Ooten, pp.
176 - 191) Gregory takes Polya’s steps verbatim, but attempts to show their interrelation with
metacognition. (Gregory, p. 19) In all cases, problem solving is made out to be more artistic
than formulaic, with a “bag of tricks” and “no one best way” to solve problems. (Ooten, p. 176)

Test preparation is considered a highly important skill in the majority of the texts
reviewed. It is generally accepted that “it is never too early to begin studying for a math test”.
(Proga, p. 22) The study process begins by making a list of all the possible topics that may
appear on the test. (Smith, p. 99) One then commits to “overlearning” the topic. (Arem, p. 112).
However, Smith notes that “overlearning” is in reality just learning, and he suggests working on
a single topic at a time. According to Smith, “total confidence ... requires doing more problems
than you would do if you merely desired to achieve a general familiarity with the topic.” (Smith,
p. 118) Nolting further cautions the student to not simply work homework style problems, but to
make practice tests. Time constraints and anxiety exist in a testing situation, which is consider-
ably different from the open book, open note, repeatedly similar problem format common to

homework sets. (Nolting, p. 184)
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Once the studying has completed, all the authors recommend a good night’s sleep.
However, some authors go much further with their advice. Arem suggests that students dine
on low-fat protein foods like fish, skinless chicken, and tofu, and advises that students “avoid
large meals and high-fat foods before tests because they tend to dull the mind and slow mental
process.” (Arem, p. 147) Ooten also recommends protein, and notes that “carbohydrates may
make you tired”. (Ooten, p. 202) Whether it is helpful to arrive early (Smith, p. 141) or just on
time (Gregory, p. 27) is somewhat disagreed upon, but Ooten notes that one can absorb other
people’s anxiety, so it is best to ignore others before a test. (Ooten, p. 202).

The test-taking strategies proposed all take the same basic plan, but some authors are
much more detailed than others. Nolting recommends that as soon as one receives a test, he
should “turn it over and write down the information that you put on your mental cheat sheet.”
Then, after previewing the test, he recommends doing “a second memory data dump.” (Nolting,
p. 185) Other authors recommend a single “dump” or omit the idea entirely. However, all
authors recommend previewing (also called skimming) the test, and many recommend doing
the easier problems first. (Nolting, p. 186; Smith, p. 142; Gregory, p. 27) The advice differs in
the amount of detail and to some extent on topic after that, with between nine and nineteen total
steps listed. These include “...focus on remaining calm, relaxed, and positive” (Arem, p. 133),
“show all your work and attempt to solve every problem” (Proga, p. 24), and “check all your
work” (Gregory, p. 28).

Although most authors mention that the student should “use time wisely” (Ooten, p. 203)
or “don’t be in a rush to leave the room” (Smith, p. 144), only Nolting actually addresses the
issue of leaving the room early. He writes, “Even though we encourage students to work until
the end of the test period most students leave the classroom before the end of the period.” The
first reason for this is because “...test anxiety gets so overwhelming that ... the relief from the test
anxiety ... is worth more than getting a better grade.” The other reason is that students perceive

that “students who turn their tests in last are ‘dumb and stupid’ “ (Nolting, p. 187) These highly
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emotional responses to testing suggest that the affective aspect is found even within traditional
study techniques.

The majority of authors discuss time management issues, and for the most part the infor-
mation is unsurprising. Creating a schedule of your time utilizing broad categories (sleep, work,
class, etc.) is typical of the reviewed texts. A few creative additons must be noted however.
Nolting suggests having a separate “weekly study-goal sheet”, which takes the time a student has
allocated for studying and allocates it to specific classes. According to the author, this process
can help you “establish the best time to study math.” (Nolting, pp. 111, 112) Arem also sug-
gests the students subdivide their studying, but in her case she is advising that students establish
a personal reward system. If a student determines that he has worked effectively, then Arem
recommends that the award himself with a “point” for every fifteen minutes of effective effort.
These points can then be self-redeemed for rewards like taking time off to see a movie or for a
snack break.

Of the authors that mention the textbook, all note that “to use a mathbook effectively,
you cannot simply ‘read’ it in the same way you would read a novel or a history book.” (Proga,
p. 20). The idea of “previewing”, or reading the text before class even if it does not make
complete sense, is a typical suggestion. (Ooten, p. 160; Gregory, p. 9) Arem provides the more
detailed suggestion that “math reading assignments need to be tackled at least three times,”
(Arem, pp. 120 - 122) which is to say that a survey of main points and highlighted areas needs
to be accomplished before class, an in-depth reading needs to take place soon after class, and a
third reading for review needs to take place prior to the test. Other advice given is mostly what
one would expect (highlight or underline important.points, pay particular attention to tables and
other illustrations, etc.), but one point several texts made was to pay particular attention to defini-
tions. Gregory notes that “definitions are an important part of the content in mathematics texts,
(Gregory, p. 9), and Nolting adds that although instructors of non-math courses may suggest that
their students skim over unknown words in order to try to pick up the meanings from the context,

in mathematics “skipping some major concept words ... [means] you will not understand what
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you are reading and therefore will not be able to do the homework”. (Nolting, pp. 158, 159)
Vocabulary is important.

One can get a fairly complete view of math study techniques from reading multiple texts,
but there really isn’t a single source I would recommend. Even with as important a topic as
notetaking, one can find anything from a detailed three column approach (Nolting, pp. 144 - 150)
to a few hundred word summary of tips and suggestions. (Arem, pp. 103, 104) Still, considering
the idea that mathematics students could benefit from specialized study techniques didn’t really

exist until a couple of decades ago, I’d say that progress is being made.
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Math Study Skill Text Reviews:

Mastering Mathematics — How To Be A Great Math Student, third ed., by R. M. Smith. (copy-

right 1997)

Mastering Mathematics begins with a survey whose questions closely align with the
text’s main topics: attitude control, work habits, and test preparation techniques. To introduce
the first of these, the author states that “low ability” can be overcome by attention to detail and
persistence. He then provides specific techniques for overcoming a weak background and sug-
gests that one should not make excuses and that one should take a positive approach towards the
course, even if positive feelings don’t actually exist. This encouragement to persist at all costs
and to force oneself to be positive is more specific and in my opinion more applicable to the
generic “be positive” techniques used by other texts.

The author’s treatment of work habits arrange themselves around four “key steps”™:
following the teacher’s explanations in class, mastering the material, doing work in a timely
manner, and following an organized test study plan. Each of these steps is assigned its own short
chapter, but the information provided is generic. For example, students are told to not miss class,
to take notes, and to ask questions, I found the author’s mention of the two column (Cornell)
method to be quite clear, and I liked his discussion of note cards. Unfortunately, some of the
examples utilize algebra, which might increase the anxiety of the LERN student.

Five of the thirteen chapters in the book can be categorized as dealing with test prepara-
tion, but the author avoids any mention of test anxiety. Instead, he refers to these emotions as a
“mental block” and explicitly states that these mental blocks are the result of poor study habits.
It is hence inferred that if the student always aims for near 100%, begins to prepare for the test
well in advance, and masters each topic one topic at a time, mental blocks will fail to exist.
While I strongly doubt this is the case, his advice on test preparation is generally sound, and his

repeated insistence on mastering one topic at a time is not something I have seen elsewhere.
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Positives:
practical advice on how to set a positive attitude
good treatment of how to use flash cards and notes
clear advice on test preparation techniques
Negatives:
moderately high reading level
examples often use algebra

unusual treatment of anxiety issues

Managing the Mean Math Blues, by C. Ooten (copyright 2003)

The term “blues” hints at both a form of depression and a form of music, and it there-
fore comes as no surprise that the author claims expertise as both a psychotherapist and a jazz
pianist. The tone of the boék borders on the “touchy-feely”, but the information presented is
of good quality nonetheless. The book opens with a section on “challenging negative beliefs”
and then over the next few éhaptefs the text describes in detail how behaviors and emotions are
interlinked, the types of distortions people make in their thinking, and intervention strategies for
negative thoughts. While I found these chapters very interesting, the wording often surprised
me. For example, I don’t think I have ever had the useful thought “Situations like this are
exactly what I need to push rﬁy boundaries out and move into new territory.” While it isn’t dif-
ficult to figure out the author’s intent, I think that these curious phrases made it more difficult to
connect the author’s points to my life as a scholar.

Part three of the book deals with a discussion of Gardner’s multiple intelligences
hypothesis and of learning modalities. Although these chapters are rather predictable, it is nice
to note that most of the examples presented involve fractions, an appropriate topic for the LERN
curriculum. The final part of the book (involving fully half the page count) presents a variety of

useful problem solving and study strategies. I found the chapters on webbing (also called mind-
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mapping) and problem solving to be particularly well written, and the fifteen short tips in chapter
15 (Skills to Bridge the Gaps) provide an excellent brief introduction to the art of being a college
student. Although the author notes in chapter two that the chapters do not have to be read in

order, enough references to part two are made in part four for me to suggest that the text be read

in its traditional order.

Positives:
good treatment of the interactivity of behaviors, thoughts, and emotion
clear instructions on webbing and problem solving
strong emphasis on the affective issues related to mathematics
examples usually use fractions or other low-level topics
Negatives:
occasionally artificial “touchy-feely”” wording disrupts the intended message

strong emphasis on understanding ones feelings could turn off students

Congquering Math Anxiety, by C. Arem (copyright 2003)

Conquering Math Anxiety appears intended for the serious mathphobe. Although the
exercises and activities would benefit most students, the tone of the text suggests that the author
(a counselor) deals mainly with a subset of students. One student mentioned early in the text
panics, runs out of the room, and vomits uncontrollably. Another has hated math since she lost
control of her bladder while working a problem at the chalkboard at the front of the class. These
examples might serve to show students how severe anxiety can be, but I also suspect that the less
anxious might wonder why they are reading the book.

The book begins with a narrative of some of the causes of math anxiety. Included in
these early chapters are exercises such as writing a math autobiography and describing one’s

mathematical goals. The short chapter three begins to describe a technique for managing
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anxiety through meditation and deep breathing exercises. These exercises are also included on
an included audio CD, which steps the listener through two different relaxation exercises while
sounds of birds, water, and electronic synthesizers play in the background. I found the CD to be
a very well done variation of a time-tested method of anxiety control which I believe would be
beneficial to many students if they can be convinced to use it.

Chapters five and six note the importance of a positive attitude and the value of changing
negative or disempowering statements to more useful positive statements. This topic is con-
tinued on the CD on two much longer tracks (10 and 26 minutes). Tracks similar to these have
been around for a while and have been shown to be effective with many students. Yet again, a
certain amount of suspicion must be overcome. One of the exercises in the text suggests that
after visualizing a period in your life where you felt confident, you should snap your fingers.
According to the author, if this is done often enough, one can then create a feeling of confidence
just by snapping your fingers. While this may be so, I find myself wondering how many students
would do this activity frequently enough to make the necessary mental connection.

The middle of the text includes four chapters that deal with math learning styles, math
study skills, studying for tests, controlling test-based anxiety, and problem solving. These four
chapters (seven through ten) provide solid advice without the extreme examples mentioned
earlier in the text, and in my opinion would serve as a good study techniques text taken on their
own.

The learning styles chapter is particularly interesting, for the the text goes beyond mere
modalities (visual, audial, haptic) and asks the student to consider their preferred learning time,
background sound level, lighting level, temperature, and food level, among other factors. The
study skills chapter offers the typical set of tips, but also has the unusual (though retrospectively
obvious) suggestion of making a reward chart as a means of motivating oneself. The testing
chapter glosses over how to prepare academically for a test (using only six pages), but goes into
significant detail on how to deal emotionally and physiologically for a test. This includes having

a summary of the main points of chapters five and six and a discussion of the effects of diet on
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the mental process. FinalIy, the problem solving chapter mentions Polya’s work, but it does
not make this classic technique the focus of the chapter. Instead, the author mentions her own
twelve-step technique and suggests playing games like Chess or Clue to strengthen one’s logical
sequential thinking skills. I rather like the author’s twelve-step approach, but I don’t believe that

students could memorize it well enough for it to have value during a test.

Positives:
included audio CD provides guided meditation exercises
detailed treatment of learning styles and the emotional aspects of learning
practical advice on how to set a positive attitude
Negatives:
extremely negative examples in early chapters could turn off students

many exercises need frequent repeating to provide a benefit

Studying Mathematics -- A Handbook for Reluctant Mathematics Students. by L. Gregory (copy-

right 1999)

One of the thinnest handbooks reviewed (at only 60 pages), Studying Mathematics should
be one of the least expensive handbooks to purchase, and its lack of verboseness might not be
that great a handicap. The text begins with suggestions on “getting the work done, even when
you would rather not”, and uses a,format of annotated “to-do” lists. Thus, one item on the list
might be to “review lecture notes”, and then the text uses a paragraph or so to clarify just what is
implied by this list item. This formal allows for considerable conciseness, but the lack of detail
means that some detail would have to be filled in by the instructor. Clearly, this is not a self-help
book.

The subjects included are what to do after class (and when to do it), how to read a math

textbook, how to take notes, how to study for a test, and problem solving. At the end is a single
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page entitled “Secrets for Success”, which gives a brief potpourri of tips like “find a study
friend” and “attend every class”. Notably absent are issues relating to anxiety -- the entire topic
of anxiety management is given less than half a page. Considering all these techniques com-
bined cover just 30 pages, the quality of discussion is quite good, and gives me the feeling that
the text probably derived from a series of 2 - 3 page handouts some years ago.

The remainder of the handbook is composed primarily of eight worksheets that relate to
the points given in the text. Most of these are just two pages in length, and it would likely take
only 15 - 20 minutes to complete each one. Hence, I estimate that the entire workbook could be
covered in 4 - 5 hours, which is probably about the maximum time that would be available con-
sidering the LERN curriculum. Unfortunately, most of the examples are taken from pre-algebra,

and as such would be difficult for LERN students.

Positives:
brevity is a blessing considering the packed LERN curriculum
moderately low reading level
provided lists give context to the suggested activities
Negatives: |
extremely brief treatment requires instructors to clarify material
inadequate discussion of anxiety

many examples beyoﬂd the level of the LERN curriculum

Winning at Math, by P. D. Nolting, fourth edition (copyright 2002)

Winning at Math and its accompanying workbook “Math Study Skills”, form a detailed
treatment of mathematics study skills, and as such would be suitable for a semester long course
in the subject. The first part of the text deals with how mathematics is different from other
subjects and hence how the skills needed to succeed in math are different from other subjects.

The author states that a full quarter of a student’s success is due to affective characteristics



Kaljumagi 37
(motivation, anxiety, study habits) and that another full quarter of a student’s success is due to
the effectiveness of the instructor, but he provides no references for this. While I fully agree
that affective characteristics and instructor effectiveness are a considerable portion of a student’s
success, I dislike seeing opinions enumerated in such a way. The author goes into quite a bit of
detail regarding learning modalities and styles, how human memory works, and memory tech-
niques like mnemonic devices and acronyms. Unfortunately, he also suggests the student take
five outside assessments, noting in the text only that one should “consult your instructor ... for
assistance in taking these assessments.” Clearly, this is not a self-help book.

Beginning with chapter four, the advice becomes more specific and on a stated topic.
Chapter four discusses math anxiety, from its definition to its control. Although the author con-
siders math anxiety to actually have three fairly independent components, all three components
have similar causes and means to control, for according to the text, anxiety is a learned behavior
that can be unlearned. The reason anxiety affects learning and testing is nicely described via the
model of human memory given in chapter three, and the chapter ends by not only giving physical
relaxation techniques but by also warning of the dangers of negative self-talk.

Since the author considers procrastination to be a severe form of math avoidance behav-
ior, the next chapter promotes a specific format for planning one’s schedule and for creating a
weekly study sheet. Advice is provided as to how to modify the schedule as time passes, the
dangers of being overcommitted, and the importance of keeping one’s studying to short spurts of
thirty to forty-five minutes. I found this chapter to be quite well done, except that the suggested
format for scheduling oneself strikes me as being overly detailed.

Chapter six deals with the importance of creating a positive study environment, and
describes desired traits of the environment one should have when studying alone, with a group,
or with a tutor. It is assumed that the student will have access to a tutor and to a math lab and
will make use of both, which certainly isn’t true of all students everywhere, but is true for LERN

students at Mt. SAC. I particularly liked the author’s advice of collaborative groups, for the
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author not only described the tasks of a good group member, but also made suggestions for han-
dling a poor or disruptive group member.

The seventh chapter describes how to improve one’s note taking skills. Quite a bit of
the information in this chapter is commonly described elsewhere, but once again the author has
particular preferences that are stated as fact. For example, a “golden triangle” for seating is
mentioned that includes the front row and the center back seat of the classroom. Although one
often sees advice to sit towards the front of a classroom, this triangle is not commonly accepted
as being superior seating. Still, the author helpfully describes in detail the three column note
taking system, how and when to rework or review your notes, and how to use note cards, and I
liked how the author gave importance to the study of vocabulary.

As a LERN instructor, I have frequently found that many students fail to read their text-
book, and so it is gratifying to discover that this book devotes a chapter to reading and homework
techniques. The reading of a math text is explained using a detailed nine-step approach that
makes it clear that reading mathematics involves much more than reading. The detail provided
also makes it clear again that this isn’t a book to be left to the student. In my opinion, students
would only adopt such detailed and time consuming reading skills if they were reinforced by an
instructor. A similarly detailed ten-step process for doing homework and some examples finish
the chapter. Some of the material in the examples is within the realm of the LERN curriculum,
but some algebra exists as well.

One of the best written chapters in the text comes next and deals with how to improve
test takjng skills. The author explains how to take a test, why simply attending class and doing
practice homework are not sufficient, and how to avoid common errors. He also describes the
importance of analyzing one’s test after it is returned. Surprisingly, he does not review the tech-
niques from the fourth chapter relating to test taking anxiety, but this is a small omission easily
corrected by the instructor.

Aside from two chapters dealing with the special cases of the distance-learning student

and the learning disabled student, the final chapter is entitled “How to Take Control of Math”,
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and it singles out for discussion the ideas of self-worth and self-esteem. According to the author,
the action of taking responsibility for one’s success is predicated on having an internal locus
of control; that is, a belief that one controls ones own actions, and that poor instructors, home
conditions, finances, etc. are simply challenges to be faced as opposed to reasons to expect to
fail. Therefore, the author discusses how to avoid feelings of helplessness, how to overcome
procrastination, and how to improve self-esteem. I would have preferred this chapter towards the
beginning of the text, but the suggestions provided are solid, and constitute a point from which to

begin a class discussion or individual counseling session.

Positives:
most detailed and in depth of the texts reviewed
companion workbook provides support to the topics being covered
Negatives:
material is sufficient for a complete stand-alone study techniques course
occasionally states personal opinions or views as established fact

considerable reading and follow-through required of the student

Math for the Anxious: Building Basic Skills, by R. Proga (copyright 2005)

Math for the Anxious begins with a brief discussion of why and how we learn math and
why math anxiety is something that needs to be addressed. Then comes a chapter that briefly
covers such topics as attitude, strategies for effective studying, test preparation, and test-taking.
This effectively ends the part on anxiety and study techniques.

What follows in the next eight chapters is a brief review of arithmetic topics, with one
each devoted to whole numbers, fractions, decimals, percents, graphs, signed numbers, measure-
ment, and geometry. Each of these topics begins with a few negative “math memories” such

as “All I remember is that two negatives make a positive, but I have no idea what that means.”
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According to the preface, the purpose of such an introduction to each chapter is “so that readers
will realize they have are not alone and that their challenges in math are surmountable.” Perhaps
this is so, but I found that by chapter eight this constant negativity was rather depressing. Then
a couple of paragraphs are used to alert the reader to common problems and to provide hints for
studying the topic. Finally, the bulk of the chapter is an abbreviated discussion of the mathemati-
cal topic. I found the procedures to be well explained and the graphics to be detailed and well
placed. However, I also found the writing to be rather dense. Although most college students
would not find the reading level difficult, there’s a lot to understand on each page, and there is no
use of color or arrows to help clarify the examples. Still, the author does a decent job of present-
ing the material, and each chapter ends with helpful strategies to help one learn the chapter’s
material.
Positives:
brief and to the point
functions as a second reference textbook for many LERN topics
Negatives:
extremely brief treatment of each topic
lack of color and annotation in examples

negative “math memories” open each chapter
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suggested, but no
techniques are
suggested

Not covered

Both are lightly
covered

Both are lightly
covered
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Phase III — Scope and Sequence of Math Texts

Unlike the previous two phases of my sabbatical, this phase does not have a formal
report. Instead three tasks were undertaken. The first was to identify which of the selected text-
books approached mathematical topics in a non-traditional manner. None did, although the book
by Tussy and Gustafson did have more higher order questions in the problem sets.

The second and third tasks were to compare the arithmetic texts’ scope and sequence to
each other and to compare the objectives of the textbook that LERN math courses used in 2007
with the objectives of the textbook that the Math pre-algebra course used in 2007. This informa-

tion is presented in tabular form on the pages that follow.
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Notes on the table:

1) If the objective is addressed in multiple sections, only the first two or three sections are listed.
2) The “Bittinger 1” text is intentionally missing chapters 7, 8, and 9, so the objectives’ subsec-
tions are unknown. These objectives are marked with an asterisk (*).

3) Objectives that deal with signed numbers, and not only integers, are marked with a plus (+)

Abbreviation Key:
Bittinger 1 — Basic Mathematics, 10th ed., by M. Bittinger (2007) [the current LERN 48/49

textbook]
Carson — Prealgebra, 2nd ed., by T. Carson (2005) [the current MATH 50 textbook]
Bello - Basic College Mathematics, 2nd ed. by 1. Bello (2006)

Bittinger 2 — Basic Mathematics with Early Integers, by M. Bittinger and J. Penna (2007)

[nearly identical to Bittinger 1 save for the treatment of integers]
Staszkow —  Math Skills, 6th ed., by R. Staszkow (2003)
Tussy — Basic Mathematics for College Students, by A. Tussy and R. Gustafson (2007)

Van Dyke — Fundamentals of Mathematics, 9th ed., by J. Van Dyke, J. Rogers, and H. Adams

(2007)



A B d D 3| F | G | H | I J |
. Scope and Sequence for Selected Textbooks ,

Objective Bittinger 1! Carson :: Bello Bittinger 2. Staszkow Tussy Van Dyke
Meaning of digits in standard not. 1.7a 1047 1.1a 1.1 1.1 Juadi ] .
Standard to expanded notation 1.1b ; 1.1.2 1.1ab 1.1b 1.9 __ 13
Standard <-> word name IR 1.1.3 1.7cd 1.1¢ 1.1 110 |
Adding whole numbers 1.2a 142:] 1.3a 1.2a 1.3,1.4 1.2 121 ‘
Perimeter with whole numbers 1.2b 1.2.3 1.3b 1.2b 1.2 1.2.4
Adding and subtracting sentences 1.3a 1.2:5 - 1.3a 1.3
Subtracting whole numbers 1.3b 1.2.4 1.4a 1.3b 2:1,.2.2 1.3 1.2.2
Rounding to nearest given place 1.4a 115 1.2b __1.4a 12 Ll 1.1.3
Estimating +/- (whole numbers) 1.4b 1.2.2 1.4b 1.2, 2.6 1.2.3
Use < and > (whole numbers) 1.4c 1.1.4 1.2a 1.4c i 1.9 { 1.1 1.1.2
|Multiplying whole numbers 1.5a 1.3.1 1.5a 1.5a 1.5, 1.6, 1.7 1.4 1.3.1
Multiplying by a power of 10 1.5b | 1.8 ' 1.4 1.5.2
Estimating x (whole numbers) 1.5b ~1.5b ) , 1.3.2 |
Area with whole numbers 1.5¢ 135 _1.5¢c ___1.5¢ —_— . & ,_1.3.3
Mult. and div. sentences 1.6a 1.4.2 1.6a 1.6a _ a
Dividing whole numbers 1.6b 1.4.1 1.6b 1.6b | 2.3 through 2.7 | 1.5 1.4.1
Equations via trial and error 1.7a 1.7a 7.7 }
One step equations 1.7b 1.2.5, 1.4.2 | | 1.9ab 1.7b :7.8 through 7.12: 8.1, 8.2 1.4.end
Problem solving 1.8 | 1,70 i 1.9¢ 1.8a 7.14 '
Exponential notation . 1.9ab | (1.3.384,2.4.2 |  1.7c 19ab | 1.9,7.15 1.6 1.5.1
Order of operations (whole num.) 1.9¢ 2 _1.5.1 ~1.8a 1.9¢ 2.8 1.7 1.6.1
Nested parentheses 1.9d 1.5.1 1.8b - 1.9d ) o i 1.6.1, 3.10.1
Finding factors of a number 2.1a 3.6.3 1.7b 3.1a 2.9 1.6 L 2.3.1&2
Multiples 2.1b 3.1b 3.5 2.2.1&2 |
Finding if a number is divisible 2.1b 3.1b 2.9 1.5
Prime vs. composite 2.1c 3.6.1 1.7a 3.1c 1.6 2.4.1 ‘
Prime factorization 2.1d 3.6.2 1.7bcd 3.1d 2.9 1.6 2.5.1&2 |
Div. by 2, 3, 5, etc. 2.2a 3.2a 2.9 1.5 2.1.1&2
Numerator/Denominator 2.3a 3.3a 3.1 3.1 3.1.1
Write fraction notation for a set 2.3a 5.1.1 2.1a 3.3a 3. 3.1 3.1.1 n
Special fractions (n/n, 0/0, etc.) 2.3b 5.1.3 2.1b 3.3b 2.5 |
Proper vs. Improper fractions N i 2.1bcd ) 31 3.1 il |
Whole number x fraction 2.4a P 2.3a 3.4a 3.4 3.2 3330 |
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38 . Scope and Sequence for Selected Textbooks
3 ‘r_objegtive Bittinger 1:: Carson @  Bello Bittinger 2. Staszkow Tussy Van Dyke
40 i i
4 1%Multiplying fractions 2.4b,26a | 53.1&2 2.3a 3.4b, 3.6a 3.4, 3.7 3.2 3.3.1
4 25Equivalent fractions (x n/n) 258 |1 5.1.4,554 | 2.2a 3.5a 32 3.1 . 3.5.1&2
4 33 Simplifying fractions 2.5b L 5.2.1&2 2.2b 3.5b 3.2 3.1 ' 3.2.1
4 47 Test fractions for equality 2.5¢ 3.5¢ 6.2
45 |Reciprocals 2.7a 5.4.1 2.3d 3.7a 3.5 3.3 3.3.2
4 6 |Dividing fractions 2.7b 5.4.1 2.3d 3.7b 3.5 3:3 3.3.3 '
47 |Equations with fractions 2.7¢, 3.3c 5.4.5 2.7abc 3.7¢, 4.3c 8.1, 8.2 3.4.end
4 8 |Least common multiple (LCM) ~3.a ' 5.5.1&2 2.4c 4.1a '3.10 3.4 2.6.1&2
49 |Greatest Common Factor (GCF) - i 3.6.4&5 || 2.2b i z 3.4
50 |Adding fractions 3.2a | | 5.6.1,5.63 | . 2.4abde 4.2a ' 3.8, 3.9,3.10 | 3.4 3.6.18&2
51 |Subtracting fractions 3.3a { § 5.6.1, 5.6.3 | | 2.4e 4.3a | 3.8,3.9,3.10 : 3.4 3.8.1
52 |Use < and > (fractions) 3.3b ' 5.1.5 & 2.2¢ 4.3b ' 3.13 ' 3.4 3.5.3
5 3 |Fractions <-> Mixed numbers 34a_ _i: 5.1.6&7 2.1cd 4.4a 3.3 3.5 3.1.3&4 |
5 4 |Quotients as mixed numbers 3.4b ¢ i . 44 i B . |
55 |Adding mixed numbers 3.5a 5.6.5 i 2.5abd" 4.5a 3.11 3.6 3.7.1
5 6 |Subtracting mixed numbers 3.5b 5.6.6 2.5cd 4.5b 3.11 3.6 3.9.1
5 7 |Multiplying mixed numbers 3.6a 5.3.3 2.3b 4.6a 3.6 3.5 3.4.1
5 8 |Dividing mixed numbers 3.6b 5.4.2 2.3e 4.6b 3.6 3.5 3.4.2
59 |Order of operations with fractigné 3.7a 5.7.1 2.6ab 4.7a 3.12 3.7 3.10.1
6 0 |Estimating fractions . 3.7b — — | 470 o
6 1 |Decimal word names 4.1a i - 6.1.2 3.1a 5.1a 4.1 4.1 i 4.1.1
6 2 |Fractions <-> Decimals 4.1b,4.5a | 6.1.1,6.4.2 | |  3.3abc 5.1b, 5.5a 4.9 41,45 . 421,471
6 3 |Use < and > (decimals) 4.1c 6.1.4 | 3.4a 5.1c '4.10 4.1 i 4.2.2
6 4 |Rounding to nearest given place 4.1d __-6.1.5 3.2d 5.1d 4.2 4.1 4.1.2
6 5 |Adding decimals 4.2a 6.2.1 3.1¢c 5.2a 4.3 4.2 4.3.1
6 6 | Subtracting decimals 420 6.2.2 3.1d 5.2b 4.4 4.2 4.3.2
6 7 |Equations with decimals 4.2c, 4.4b 6.2.7 3.5ab 5.2d, 5.4b 8.1, 8.2 4.3.end
6 8 |Multiplying decimals 4.3a 6.3.1 3.2a 5.3a 4.5 4.3 4.4.1
69 |Mult. dec. w/a power of 10 3.2b 4.5.1
70 |4.7 million < - > 4,700,000 43b 5.3b
7 1 |Dividing decimals 4.4a 1 6.4.1 3.2¢c 5.4a 4.6, 4.7, 4.8 4.4 4.6.1
7 2 |Order of operations with decimals 4.4c ' 6.5.1 3.4c 5.4c 4.11 4.3, 4.4 4.8.1
7 3 |Repeating decimals 4.5b 6.4.2 3.3c 5.5b 4.5 4.7.1

74
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78 |Objective Bittinger 1: . Carson | Bello Bittinger 2 Staszkow Tussy Van Dyke
7 || E f |
7 8¥Fractions and decimals together 4.5¢ 6.5.2 i  3.4bc 5.5¢ 4.1 4.5 |
7 95 Estimating decimals 4.6a R ¢ 5.6a — 4.4 482 |
| 8 ORatios as fractions 5.1a 700 G 4.1a 6.1a 5.1 6.1 5.1.1 ‘
8 T Simplifying ratios 5.1b P 7.1.1 4.1a 6.1b 5.1 6.1 5.1.1 I
82 |Rates 5.2a L 7.1.3&4 4.2a 6.2a 6.1 5.1.2 |
8 3 |Unit rates 5.2b 7.1.5 4.2b 6.2b 6.1 5.1.3 .
84 |Test ratios for proportionality 5.3a 7.2.1 4.2cd 6.3a 3 5.2 6.2 5.2.1 |
85 |Proportions with missing value 5.3b _T1.2.2 4.2b ~ 6.3b * 852,53 6.2 5.2:2 ‘
8 6 |Proportions of similar shapes 5.5ab 7.2.4 6.5ab ’
87 |Percents as fractions or decimals 6.1a 5.1a , 7.1a 5.5 5.1 i 6.1.1 3
88 |% -> fraction 6.2b 8.1kl 5.1¢ 7.2b 5.5 5.1 | 6.3.2, 6.4.1
89 |% -> decimal 6.1b 8.1.2 ! 5.1a 7.1b 5.5 Al © 6.2.2, 6.4.1 |
90 |fraction -> % 6.2a 8.1.3 5.1d 7.2a 5.6 5.1 i 6.3.1, 6.4.1
91 |decimal -> % | 61b ii 814 ii 51b | 71b | 56 5.1 ! 6.2.1, 6.4.1
9 2 1% problems -> percent equatlons <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>