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L Introduction: Purpose and Objectives

This project entitled “Improving Mathematics Education in Grades 6-9 Through the
Integration of Content, Technology, and Manipulatives” was awarded to the University of
Alabama at Birmingham School of Education by the National Science Foundation’s Teacher
Enhancement Division for the project period of 1992-1995. The purpose of this project was to
enhance mathematical knowledge and improve instructional skills of middle school (grades 6-
9) mathematics teachers through an innovative teacher enhancement program. Since the
middle school years are the crucial developmental bridge between a child’s optimistic view of
personal competency and one’s adolescent debilitating belief that he/she cannot learn
mathematics (Johnson, 1990), it is important to have well-trained mathematics teachers who
can correctly guide students in gaining mathematics prowess. The proposed goals of this project
were to focus on the teaching behavior, knowledge, and attitudes of middle grades (6-9)
mathematics teachers in order to: (1) enhance the quality of mathematics instruction, (2)
promote positive student attitudes toward mathematics, (3) improve students’ mathematics
achievement, and (4) increase the talent pool of underrepresented groups.

Examining both improvement in content knowledge and pedagogical skills, together
with technological skills, was a major focus of this project. As such, it was necessary to find
answers to these questions, each of which directly relates to objectives of the evaluation plan.

Specifically, how effective has this project been at:

1) increasiﬂg teacher knowledge of appropriate mathematical concepts?

2) increasing teacher proficiency and comfort level in the use of selected mathematical
tools and technology?

3) increasing teacher instructional skills at applying technology in middle school
mathematics classrooms?

4) increasing teacher capacity to developed instructional units incorporating

appropriate mathematical concepts, tools, technology, and instructional strategies?

K
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5) increasing teacher knowledge of strategies designed to enhance positive student
attitudes toward mathematics?

6) increasing teacher ability to implement strategies and instructional materials
gained through this project?

7) developing a viable “Teachers Helping Teachers Network” that is meaningful to
both mentor and mentee?

8) and, increasing teacher sensitivity toward students’ diverse learning styles,
particularly minority and underrepresented groups?

Each of these above questions encompass part of the overall project evaluation, and as
such, each question will be discussed separately throughout this report.

The following sections of this report describe in detail the important aspects of this
overall project as well as overall outcomes of this project; II provides a description of the
evaluation plan together with instruments used, while III gives quantitative and qualitative
results of this project. Last, IV provides a discussion of the findings and conclusions based on

results of the cumulative data.

I1. Evaluation Plan:
The design for the evaluation of this Teacher Enhancement Program combined both
quantitative and qualitative components to examine objectives stated above. An outline of the

evaluation plan can be found in Appendix A of this report.

Sample: Sixty (60) middle school teachers from the Birmingham/Jefferson County general area
were initially chosen to participate in this project. Howe.ver, two participants — one in the
second year and one in the third year - left the project before completion; therefore, this
cumulative overall evaluation report is based on data obtained from fifty-eight (58)
participants. Specifics on these participants can be found in the Cumulative Demographic

Report which is provided as a separate document.
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Instruments:

Instruments for this project, as noted, were both quantitative and qualitative. The
following is a list, together with pertinent information, regarding instruments used. All are
found in Appendix B.

A) Quantitative Assessment: The following quantitative instruments were used:

1) Pre/Posttests Measures and Grades Assigned: Algebra/Probability and Statistics and
Geometry pre/posttests were used by project instructors, as well as grades to measure content
gain;

2) Technology/Manipulatives Quantitative Measures: Throughout this project, three
different scales, one with two subscales, were used to measure not only self-reported
proficiencies of teachers as they related tc technology and manipulatives, but also to measure
attitudes of computer use in the classroom, be they teacher competencies or student
competencies. As such, these scales were collapsed into one overall Technology Scale with the
following four areas:

a) Participant Evaluations of Project Effectiveness Relative to Technology and
Manipulatives - Evaluator-developed questions designed to assess the degree to which
participants felt the project had been effective in facilitating their acquisition of technology
and manipulatives skills for classroom integration were used. Specifically, under “A: Computer
Usage” questions #1 - 5 were evaluator-developed questions used for participants to self report
their Computer Proficiency. Using a Likert Scale from 1 = Strongly Disagree to 5 = Strongly
Agree, scores could range from a low of 5 to a high of 25. Further, on the second page, under
“Manipulatives,” questions #1 - 4 were used for participants to self-report their Manipulatives
Proficiency, again using a Likert Scale as mentioned above, with scores ranging from a low of 4
to a high of 20, again with 5 = Strongly Agree to 1 = Strongly Disagree.

b) Microcomputer Utilization in Teaching Efficacy Beliefs Instruments

(MUTEBD - This instrument, developed by Enochs, Riggs and Ellis (Enochs, Riggs & Ellis, 1993)
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was used in this project to assess participant outcome expectancy and personal efficacy as they
relate to computer use. As noted by the authors, this instrument can be used to “investigate
teachers’” microcomputer self-efficacy beliefs in regard to any subject area by simply instructing
teachers as to the specific subject area prior to administration of the instrument.” That was, in
fact, the way this instrument was used in this project. According to the authors, “personal
efficacy” items are used to assess “teachers beliefs” in their own ability to utilize the
microcomputer for effective instruction, while “outcome expectancy” items are used to evaluate
“teachers beliefs” with regard to teacher responsibility for students’ ability or inability to
utilize the microcomputer in the classrooms. In other words, do “teachers believe that students’
competence in microcomputer usage is more likely given an effective teacher” (P.258). Again,
using a Likert Scale as noted above, scores ranged from a low of 1 = Strongly Disagree to a High
of 5 = Strongly Agree. Because this scale was divided into two subscales ~ QOutcome Expectancy
and Personal Efficacy— minimum and maximum scores differed according to the subscale. On
Outcome Expectancy, the scores ranged from a low of 6 to a high of 30, since it was comprised of
six itemns. On the Personal Efficacy subscale, scores ranged from a low of 9 to a high of 45. Six of
the nine items on the Personal Efficacy subscale were reversed scored; in other words, 1 =
strongly agree and 5 = strongly disagree. Those items are italicized on all tables where these
subscales are discussed.

According to (Enochs et al., 1993), the MUTEBI is a valid and reliable instrument for use
in investigations of microcomputer inservice training. They reported confirmatory factor
analyses of Bandura’s two constructs of outcome expectancy and personal efficacy. Reliability
coefficients for outcome expectancy was .78 (Cronbach’s alpha) and 91 for Personal Efficacy
(Cronbach’s alpha).

c) Barriers to Using Manipulatives Scale - This scale, the author unknown, was
used to measure the degree to which participants felt, after having gone through this project,
that certain barriers continued to be impediments to their use of these instructional tools in the

class. Scores ranged from a high of Strongly Agree = 5 to Strongly Disagree = 1.
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3) Implementation Matrix of NCTM Standards - This scale, designed to assess the
quality of individually-developed participant projects during this workshop, was comprised of
eleven categories by which each participant project was independently rated by a qualified
professional mathematician. Scores ranged from a low of 1 = Poor to 5 = Excellent in each of the
eleven categories.

4) Fennema-Sherman Mathematics Attitudes Scales - Four of the nine scales of the
Fennema-Sherman Mathematics Attitude Scale (Fennema & Sherman, 1976) were used in this
project to measure student attitudes toward mathematics. The four subscales of the Fennema-
Sherman Mathematics Attitude Scale which were used are described as follows, and each
description is taken verbatim from the technical manual which accompanies the scales:

a) Teacher Scale - This scale was “designed to measure students’ perceptions of
their teachers’ attitudes toward them as learners of mathematics. It includes the teachers’
interests, encouragement, and confidence in the student’s ability.”

b) Confidence in Learning Mathematics Scale - This scale was “designed to
measure confidence in one’s ability to learn and to perform well on mathematical tasks. The
dimension ranges from distinct lack of confidence to definite confidence. The scale is not
intended to measure anxiety and/or mental confusion, interest, enjoyment, or zest in problem
solving.”

¢) Attitudes Toward Success in Mathematics Scale - This scale was “designed to
measure the degree to which students anticipate positive or negative consequences as a result of
success in mathematics. They evidence this fear by anticipating negative consequences of success
as well as by lack of acceptance or responsibility for the success, e.g., “It was just luck.””

d) Mathematics Usefulness Scale - This scale was “designed to measure
students’ beliefs about the usefulness of mathematics currently and in relationship to their
future education, vocation, or other activities.”

On the Fennema-Sherman Scale, each of the subscales consist of six positively stated
and six negatively stated items using a five-point Likert Scale. Although in the individuual
yearly reports, scoring has taken place where 1 = Strongly Agree to 5 = Strongly Disagree,
which was in contrast to other likert scales used in this evaluation, except the Evaluator-
Developed Scale mentioned below, on this final cumulative report, scoring was changed so that
5=5Strongly Agree to 1=Strongly Disagree. The original procedure of 5=Strongly Disagree to
1=Strongly Agree was initially used because of the type of National Computer Systems optical

scan form which was used. Response blanks began moving from left to right, with the form

11
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already predetermined with “1” in the far left response blank. And, because students generally
think of “agree” as being presented before “disagree,” the scale numerical values range from 1 =
Strongly Agree to 5 = Strongly Disagree. This scale plus that mentioned directly below in #5
were the only scales of all used that possessed this type scoring in the individual yearly
reports. However, on this final cumulative report, scoring was reversed to correspond more
closely with other scales in the overall evaluation; or 1=Strongly Disagree to 5=Strongly
Agree.

Several criteria (in order of importance), according to the authors of these instruments,
were used in selecting items included in the final versions of the Fennema-Sherman scales: (1)
items which correlated highest with the total score for each sex; (2) items with higher
standard deviations‘ for each sex; (3) items which yielded results consistent with theoretical
constructs of a scale; and (d) items which differentiated mathematics from non-mathematics
students. Split-half reliabilities were computed and are as follows for each of the four scales
used in this project: Teacher Scale = .88; Confidence in Learning Mathematics = .93; Usefulness
of Mathematics = .88; and Attitude Toward Success in Mathematics = .87. A principal
component factor analysis was conducted yielding items included in the factors which provides
evidence of construct validity of the scales. Therefore, estimates of validity and reliability
were considered to be within acceptable limits for use in this evaluation project.

5) Evaluator-Developed Student Assessment of Teachers Scale- At the beginning of
Fennema-Sherman Mathematics Attitude Scale, seven evaluator-developed items were used to
assess student attitudes about project participants’ teaching ability. Again, a Likert Scale was
used with 1=Strongly Agree to 5=Strongly Disagree because it was part of the overall National
Computer Systems form. The reliability coefficient for this scale was .82, as seen in Table 41.

6) Dunn Teaching Styles Inventory (Dunn & Dunn, 1977) - According to Dunn and Frazier
1990), teaching style is defined in terms of eight major classifications: (a) instructional
planning; (b) teaching methods; (c) teaching environment which is comprised of three

subcategories: (i) student groupings; (ii) room design; (iii) teaching environment; (d) evaluation
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techniques; (e) instructional characteristics, and (f) educational philosophy. Each are
described below:

a) Instructional Planning - Instructional Planning “includes the elements of
diagnosis and prescription for each student or group of students. Diagnosis is concerned with
each student’s ability, developmental characteristics, learning history, interests, and learning
style. Prescription includes student advisement, goal setting, instructional objectives, and
placement” (Dunn & Dunn, 1977).

b) Teaching Methods - “Teaching Methods and techniques generally describe
the instructor’s behavior in the classroom—the way he/she utilizes various resources, interacts
with students, and employs basic approaches to teaching and learning” (Dunn & Frazier, 1990).

¢) Teaching Environment - The Teaching Environment Scale is comprised of
three subscales discussed below. In the most general sense, according to Dunn and Dunn (1977), it
involves instructional stations and centers, furniture arrangement, and provisions for mobility
and nutrition.

i) Student Groupings - Student Grouping refer to the types of groupings
teachers use to teach, whether they be small groups, pairs, large groups, flexible groupings,
individually, and one-to-one tutoring.

ii) Room Design - This characterizes the way in “which a teacher
divides, decorates, and designs learning areas and how these arrangements modify the
instructional environment.”

iii) Teaching Environment - This subscale includes “time schedules,
learning activities and resources, and provisions for student mobility and intake.”

d) Evaluation Techniques - This scale describes types of evaluation techniques
teachers choose to use.

e) Instructional Characteristics - Teaching characteristics “are defined as the
values and standards a teacher holds and the operational approach he/she uses to transmit

them. The degree of flexibility, the elements of learning stressed, and the amount of direction
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given to students are teaching characteristics that result in different classroom management
approaches” (Dunn & Frazier, 1990).

f) Educational Philosophy - According to Zahorik (1986), educational
philosophy “is included as a factor of teaching style on the assumption that all teachers hold
certain values and beliefs regarding education that serve as a basis for their teaching
approach.”

Although no specific validity coefficients are available for this measure, according to
Rita Dunn (personal communication, 1993; March, 1996), this scale has been used by many school
districts in teacher inservice activities for years. Further, she stated acceptable reliability
coefficients have been established through dissertations; however, they were also calculated
for this group of participants and are presented later in the report. |

7) Mentee Evaluations - A quantitative (and qualitative to be discussed later) measure
of how mentees rated their involvement in this NSF project was performed by having them
complete a questionnaire of 12 pertinent items taken from the National Council of Teachers of
Mathematics Standards (National Council of Teachers of Mathematics, 1989). An evaluator-
developed questionnaire, this Likert Scale asked mentees to evaluate their participation in
this program on these items from strongly agreeing (5) to strongly disagreeing (1).

8) Exit Interviews - Similarly, an exit evaluation (both quantitative and qualitative in
nature) was completed by participants in order to measure how they rated their involvement in
this program relative to pertinent NCTM Standards. Again, this evaluator-developed
questionnaire used a 5-point Likert Scale with answers possibly ranging from Strongly Agree (5)
to Strongly Disagree (1).

9) Myers-Briggs Type Indicator - This personality type indicator consists of slightly
over 100 items which report “preferences” for behaving. It consists of four polarities:
Introversion-Extraversion, Sensing-Intuition, Thinking-Feeling, and Judgment-Perception.
“Extraverts” orient themselves to the world around them and tend to adapt easily and are

generally friendly and open. Introverts, on the other hand, are less consumed by the world

14
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around them, while they seem to be drawn to focus mainly on their internal states, thoughts,
and ideas. “Sensors” rely on objective data that can be directly observed. They are influenced
most by concrete facts and figures and other types of exact information. “Intuitives,” on the
other hand, depend on “hunches” to solve problems. They are spontaneous, original, and are
able to deal with abstractions. “Thinkers” view the world in accordance with specific laws and
logical, orderly systems. “Feelers” by contrast, base their judgments on emotion in order for their
conclusibns to be consonant with their value systems which already exists (Jung, 1923).
“Judging” types of individuals control life by dismissing perceptions or focusing attention away
from perceptions. Judging utilizes decision-making processes that, once sufficiently utilized in

making a decision, are not exercised individually when new information is presented (Myers,

1962). “Perceptive” individuals attempt to gain an understanding of situations in life and

modify themselves or adapt to their environment. Further, they make use of all information in
their decision-making processes to gain or gather additional information.

Scoring of this instrument consists of assessing each person’s number of items answered
from each of the eight scales which yields raw scores. For example, each person receives a raw
score on each of the eight polarities. On each polarity, difference scores are obtained between
the ends of a particular polarity (I-E, for example) which are assigned according to a
predetermined scale. Each person’s final “preference” is indicated as one end of each of the four
polarities -- for example, “IST].” Validity and reliability statistics for this instrument are
reported extensively in the norms technical manual, the Myers-Briggs Type Indicator, (Myers,
1962) with both being credible for a self-report instrument of this sort.

B) Qualitative Instruments - The following evaluator-developed qualitative
instruments were administered to project participants in order gain more in-depth information
regarding their perceptions of this project. The instruments given were as follows:

1) Mentor Evaluations - Qualitative assessments were administered to each participant
in order to assess their feelings about their mentees, how effective they believed this aspect of

the project was, as well as other important information regarding this relationship.
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2) Mentee Evaluations - Similarly, mentees too were asked what they liked about this
aspect of the project, what they gained from their relationship, what changes they would
make, and how they think being involved in this program helped them professionally.

3) Teacher Perceptions of Student Achievement - Qualitative data regarding teacher
impressions of their students’ achievement were collected in an attempt to assess whether
participants felt their skill and knowledge gained from this project actually translated into
achievement gains in their students. Various questions relative to this issue were collected from
project participants.

4) NSF Participant-Developed Project Data Forms - In order to more accurately assess
how participant-developed projects were used when participants returned to their respective
schools, information in a qualitative form was collected from teachers regarding their project,
when they used it, if it was modified, other units participants implemented which were
acquired from the project, as well as communication with others in their schools about their
projects.

5) Exit Interview - Qualitative information at the end of the project was obtained from
participants relative to what skills they learned which aidéd them in increasing positive
student attitudes about math and being more sensitive to cultural differences. Further, they
were asked, as a result of this project, if they had become more actively involved in
professional associations, and if so what professional activities they had engaged in as a result
of this project. Finally, project professionals were interested in gaining information on how
participants believe this project has helped them to become better teachers, and as such, they
were specifically asked.

6) Classroom Observation Schedule - Participants for all years were each observed by
two independent raters (evaluators) in order to assess their teaching effectiveness.
Observations were performed mid-year after their participation in the workshop, but prior to
the conclusion of all follow-up sessions. An evaluator-developed instrument was used to assess

eleven different aspects of teaching behavior which are as follows: (a) Classroom Climate; (b)
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Classroom Management; (c) Teacher Communication, both Verbal and Nonverbal; (d)
Competency/Preparation; (e) Instructional Style; (f) Materials/Equipment; (g) Physical
Arrangement of Classroom; (h) Student/Teacher Interaction; (i) Technology Integration; (j)
Time Management Skills; and (k) Cultural Sensitivity. Although some of these scales went
beyond the scope of this project, results for all are reported later.

7) Focus Groups - Focus groups were held with participants for each of the three years to
collect follow-up data in order to more effectively evaluate the degree to which individuals
were successful in implementing strategies, techniques, etc. acquired through this project.

Information regarding results of the focus groups is contained in this final Cumulative Report.

IIL. Results and Analyses:
QUESTION #1:
How effective was the project at increasing teacher knowledge of appropriate mathematical
concepts? (Objective #1)
Measurement of this first objective was assessed through quantitative and qualitative
data. Results of t-tests run on the cumulative pre/posttest data measuring content knowledge
reveal a significant difference in scores of participants in both Algebra/Probability and

Statistics and Geometry, as can be seen by viewing Tables 1 and 2 below.

Table 1.
t-Test: Paired Two Samplt?f%rA_lgebra Means
fStatistics re-Test Post-Test
ean 0.70 0.79]
ariance 0.03 0.02
bservations 58 58
earson Correlation 0.75
ypothesized Mean Difference 0 N
57
t Stat -6.26|sig. d< .05
F’(T <=t) one-tail 0.00
Critical one-tail 1.67
(T<=t) two-tail 0.00
t Critical two-tail 2.00
[Pre- Post-Test Change—— > 0.09
Standard Deviation 0.17 0.14
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Table 2.
t-Test: Paired Two Sample for Geometry Means
tatistics Pre-Test Post-Test
Miean 0.71 0.84
ariance 0.06 0.04
bservations 58 58
Eearson Correlation 0.83
ypothesized Mean Difference 0
o 57|
Stat -7.28|sig. 9< .05
(T<=t) one-tail 0.00
Critical one-tail 1.67,
F’(T<=t) two-tail 0.00
Critical two-tail 2.00
re- Post-Test Change—- > 13
Standard Deviation .24 2

In comparing the three years individually relative to Algebra, Years #1 and #2
participants showed significant differences between pre/posttesting in Algebra and
Probability /Statistics, but there was not a significant difference found for Year #3 in Algebra
and Probability/Statistics. In Geometry, participants in all three years showed significant
differences between pre/posttesting, all of which were disclosed through t-testing. For
specifics, please refer to individual yearly reports.

Because the instructor for Algebra and Probability/Statistics modified the pretest
after the first year which changed the total point value of the scale m Year #1 from 110 points
to a total point value in Years #2 and #3 of 100 points, only percentages are used for calculations.

Table 3 shows Algebra and Probability/Statistics pre/posttest change score ranges by
years. In comparing the years, a Year #1 participant received the lowest pretest Algebra
percentage score (19%) with a Year #3 participant receiving the highest pretest percentage
score (100%). When viewing posttesting, a Year #1 participant again disclosed the lowest
posttest score (14%) with a Year #3 participant obtaining the highest posttest score (100%).
The lowest change score was obtained by a Year #3 participant (-15%), with the highest

change score being obtained by a Year #2 participant (46%).
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Table 3.
Algebra and Probability/Statistics Ranges of Scoring by Years

Algebra Year 1 -] Year2 Year 3 All
in % Low High Low High Low High Low High
Pre-test 19 95 35 95 48 100 19 100
Post-test 14 98 50 97 52 100 14 100
Change -5 28 -10 46 -15 26 -15 46

Table 4 shows shows the same range information in Geometry. And, because reporting
for Algebra was performed in percentages, so has the reporting of Geometry been performed in
percentages. In comparing the years, a Year #1 participant received the lowest pretest
Geometry percentage score (15%) with Year #1 and #3 participants receiving the highest
pretest percentage score (100%). When viewing posttesting, Year #1 again disclosed the lowest
posttesting score (12%) with participants from all three years obtaining equally highest
posttest score (100%). The lowest change score was obtained by a participant in Year #2 (-5) ,
with the highest change score being obtained in Year #1 (67%).

Table 4.
Geometry Ranges of Scoring by Years

Geometry Year 1 Year 2 Year 3 All
in % Low High Low High Low High Low High
Pre-test 15 100 26 97 45 100 15 100
Post-test 12 100 21 100 58 100 12 100
Change -3 67 -5 29 -3 24 -5 67

Table 5 shows pre/posttesting by grade for the entire project in Algebra and
Probability/Statistics. As can be seen from this table, the average pretest score was 70%, the
average posttest score was 79%, with the average change score being 9%. The highest pretest
mean was gained by eighth grade teachers, the highest average posttest score was obtained by

eighth graders, but the highest change score obtained was by sixth grade teachers.
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Table 5.
Pre/Posttest Averages by Grade Taught for Algebra and
Probability/Statistics

Grade PreTest PostTest Change
Taught Score
Mean% SD% Mean% SD% Mean% SD% # Cases
All 70 17 79 15 09 11 58
Grade 9 72 16 79 10 07 11 21
Grade 8 76 15 85 13 09 08 18
Grade 7 74 13 84 12 10 12 9
Grade 6 52 16 67 22 15 15 10

From Table 6, analysis of variance disclosed a significant difference between pretest
scores from grade to grade. Through a subsequent Duncan’s Multiple Range Test, it was disclosed
that the 6th grade average Algebra pretest scores were significantly lower than the average

pretest Algebra scores of the other three grades.

Table 6.
ANOVA of Algebra Pretest Scores by Grade

SOM OF MEAN T F
SOURCE D.F. SQUARES SQUARES RATIO PROB.
Between Groups 3 1.15 0.38 12.51 0.00
Within Groups 53 1.63 0.03
TOTAL 56 2.78 sig

a< .05*

From Table 7, analysis of variance again disclosed a signficant difference between
posttest scores on Algebra. And, again, through subsequent Duncan’s Multiple Range Testing, it
was disclosed that the 6th grade average Algebra posttest scores were significantly lower than

the average posttest Algebra scores of the other three grades.

Table 7.
ANOVA of Algebra Posttest Scores by Grade
SUM OF MEAN F F

SOURCE D.F. SQUARES SQUABES RATIO PROB.
Between Groups 3 0.66 0.22 822 0.00
Within Groups 53 1.41 0.03

56 2.07 si
TOTAL o< .05*
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However, as can be seen from Table 8, analysis of variance of pre/posttest Algebra
change scores did not disclose a significant difference. In other words, from grade to grade, no

particular group appeared to show change scores which were significantly better than other

grades.
Table 8.
ANOVA of Algebra Change Scores by Grade
SUM OF MEAN F F

SOURCE D.F. SQUARES SQUARES RATIO PROB.
Between Groups 3 0.07 0.02 1.69 0.18
Within Groups 53 0.74 0.01

57 0.81 ns
TOTAL

As can be seen from Table 9, the average pretest score for Geometry was 72%, the
average posttest score was 84%, with the average change score being 12%. The highest pretest
mean was gained by eighth grade teachers, the average posttest means were equally high
among ninth, eighth, and seventh grade graders. Again, as was the case with Algebra and

Probability /Statistics, the highest change score obtained was by sixth grade teachers.

Table 9.
Pre/Posttest Averages by Grade Taught for Geometry

Grade PreTest PostTest Change
Taught Score
Mean% SD% Mean% SD% Mean% SD% # Cases
All 72 22 84 19 12 14 57
Grade 9 78 17 89 11 11 08 20
Grade 8 80 19 89 18 09 08 18
Grade 7 78 16 89 09 12 11 9
Grade 6 41 17 61 26 20 21 10

From Table 10, analysis of variance disclosed a significant difference between grades
relative to pretest scores obtained. Through Duncan’s Multiple Range Testing, it was disclosed
that the 6th grade average Geometry pretest scores were significantly lower than the average

Geometry pretest scores of the other three grades.

E\Q
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Table 10.

ANOVA of Geometry Pretest Scores by Grade
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SUM OF MEAN F F
SOURCE D.F. SQUARES SQUARES RATIO PROB.
Between Groups 3 1.09 0.36 8.89 0.00
Within Groups 54 2.21 0.04
TOTAL 57 3.29 sig
o< .05*

From Table 11, analysis of variance disclosed a significant difference between posttest

scores obtained from grade to grade. Subsequent Duncan’s Multiple Range Testing disclosed that

6th grade average posttest score obtained was significantly lower than the average posttest

scores of the other three grades.

Table 11.
ANOVA of Geometry Posttest Scores by Grade

SUM OF MEAN F F
SOURCE D.F. SQUARES SQUARES RATIO PROB.
Between Groups 3 0.64 0.21 7.71 0.00
Within Groups 54 1.49 0.03
TOTAL 57 2.12 sign.
0< .05

However, as can be seen from Table 12, analysis of variance of pre/ posttest Geometry

change scores did not disclose a significant difference. In other words, from grade to grade, no

particular group appeared to show change scores which were significantly better than other

grades.
Table 12.
ANOVA of Geometry Change Scores by Grade

SUM OF MEAN F F
SOURCE D.F. SQUARES SQUARES RATIO PROB.
Between Groups 3 0.07 0.02 1.27 0.29 |
Within Groups 54 0.97 0.02
TOTAL 57 1.04 n.s




Page 17

On qualitative workshop evaluations, when participants were asked if this institute
helped them to increase their mathematical knowledge and/or confidence in their ability to
deal with mathematical questions put to them by students, across the three years, participants
overwhelmingly answered in the affirmative. Further, participants who responcied noted that
this workshop assisted them in gaining new content knowledge as well as skill at using
manipulatives and computers so that teaching with this new knowledge made them more

effective and stimulating to their students.

QUESTION #2:
How effective has this project been at incréasing teacher proficiency in the use of selected
mathematical tools and technology?
(Objective #2)

According to incoming evaluation data obtained from participants across the three
years, some 62% of them did not use computers as an instructional aid in their classrooms, while
the remaining 38% said they did use them to some degree.

In order to assess the impact this project had on acquiring better computer and
manipulatives skills, an (a) evaluator-developed instrument, (b) the Technology Scale which
is composed of two subscales ~Outcome Expectancy and Personal Efficacy— and (c) end of term
grades were used to assess proficiency at technology. Although the MUTEBI instrument is
shown in its entirety in Table 13 and was administered to participants in that fashion, various
sections of it measure different elements of the project. Specifically, looking at the entire
technology instrument given, under “A: Computer Usage” questions #1 - 5 were evaluator-

developed/modified questions used for participants to self report their computer proficiency.
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Table 13.
Selected Item Statistics for Technologies
n=58

‘Note: Items shown in italics were reversed scored. | SA=b | A=4 U=3 D=2 SD=1 | Mean St.
Strongly Agree=1....Strongly Disagree=5. Dev.

A. Computer Usage:

1. As a result of having participated in this NSF 55 43 2 0 0 453] 0.54
project, | have learned additional uses of the
computer for my class.

2. 1am more proficient at using the computer as an 33 59 7 2 0 422 0.65
instructional resource as a result of having
participated in this NSF project.

3. Iam more confident in using computers in my 41 47 12 0 0 4.29| 0.68
classroom as a result of having participated in this
NSF workshop.

4. After having participated in this NSF project, I 36 53 7 3 0 422( 0.73
understand computer capabilities well enough to
be effective in using them in my classroom.

5. As a result of participating in this prof'ect, I now 26 48 10 16 0 3.84] 099
use computers in my class more frequently than
before attending this project.

6. When a student shows improvement in using the 12 .35 43 10 0 3.48| 0.84
c?fmputer, it is often because I exerted a little extra
effort.

‘computers iImprove, it is often due to my having
useft‘;le classroom computer(s) in more effech%e
ways.

7.Whenmystudgpts’_attitu@estpwaxjgusing 1. 26 | 36 | 26 12 | 0. | 3.76] 098 }

8. The teacher is generally responsible for 17 43 28 12 0 3.66] 091
students’ competence in computer usage.

9. My students’ computer ability is directly related 10 29 38 22 0 3.28| 0.93
to my effectiveness in classroom computer use.

10. My students’ computer ability is directly 5 33 40 22 0 3.21| 0.85
related to my effectiveness in classroom computer
use.

11. If parents comment that their child is showing 2 22 57 19 0 3.07] 0.70
more interest in computers, it is probably due to my '

performance.

12. Even when I try very hard, I do not use the 5 31 16 43 5 3.12] 1.08
computer as well as I do other instructional
resources.

13. I am not very effective in monitoring students’ 3 12 24 53 7 3.48( 0.92
computer use in my class.

14. I don’t find it as difficult to explain to students 10 64 22 2 2 3.791 0.72
how to use the computer, since participating in this
workshop.

15.1 am typically able to answer students” 17 67 10 5 0 3.971 0.70
questions which relate to the computer.

16. Given a choice, I would not invite the principal 7 10 17 50 16 3.57| 1.09
to evaluate my computer-based instruction.

17. When students have dif{iadty with the 0 5 22 48 24 3.91] 0.82
cz:tputer, I .am usually at a'loss as to how to help
them.

18. When using the computer, I usually welcome 22 66 9 3 0 4.07| 0.67
student questions.

19. I do not know what to do to turn students on to 0 2 10 64 24 4.10] 0.64
computers.

20. Whenever I can, I avoid using computers in the 0 2 7 57 35 4.24] 0.66
classroom.

BEST COPY AVAILABLE
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(Technology Scale Continued)
B. Manipulatives: SA=5| A=4 U= D=2 | SD=1 | Mean | $td Dev
1. Asa result of participating in this NSF project, [ use S0 43 7 0 0 4.43 0.6
manipulatives in my class when they fit the lesson I am
teaching.
2. Asaresult of particigatin in this project, I use 47 48 5 0 0 4.41 0.59
manipulatives more ively in my math class.
3.1 feel comfortable using manipulatives in my math 40 53 3 2 2 4.28 0.77
teaching as a result of having participated in this NSF
project.
4. I have gained necessary teaching skills to use 40 53 5 2 0 4.29 0.73
manipulatives in my class through participating in this
NSF project.
5. Which of the following are possible barriers to your
greater use of manipulatives in your classroom:

a. they cost too much money. 2 26 12 47 14 3.48 1.22
b. they take too much time. 0 26 16 40 19 2.55 1.08
c. the students will be too noisy. 2 12 9 50 28 2.48 1.08
d. they take up too much space. 3 12 5 52 28 2.10 1.00
e.I don’t have any. 0 3 14 45 38 2.12 1.06
f. my principal doesn't like them. 3 24 2 45 26 1.83 0.80
g. I have to cover the book. 2 17 9 53 19 2.34 1.21
h. clean-up takes too long. 0 0 2 52 47 2.29 1.03
1. the kids don't learn anything with them. 0 0 14 53 33 1.84 2.22
. parents don't like them. 2 29 10 35 24 1.81 0.66
k. they will get lost, broken, or stolen. 0 24 16 38 22 2.50 1.20
1. the kids are hyper when I have tried to use them in the 0 24 16 38 22 241 1.09
past.
m. I don‘t know how to use them. 0 5 2 57 36 1.76 0.73
n. they are not geared to a particular grade level. 2 14 5 48 31 2.07 1.04
o. children only play with them. 0 9 10 55 26 2.02 0.85
p- organizing them is a hassle. 0 22 9 50 19 2.34 1.04
 g. storing them is a hassle. 3 21 7 48 21 2.38 1.14
r. children have to learn to use paper and pencil. 2 16 16 48 19 2.33 1.02
s. it takes too much planning time. 3 16 12 50 19 2.34 1.07
t. I like the way I teach, and I don’t want to change. 2 5 . 10 62 21 2.05 0.83

Under “Manipulatives,” questions #1 - 4 were used for participants to self-report their
manipulatives proficiency. Questions #6 - 20 on the preceding page came from the
“Microcomputer Utilization in Teaching Efficacy Beliefs Instrument (MUTEBI), by Enochs,
Riggs, and Ellis (1993). On Page 2 of this instrument, questions 5a-u came from an instrument
entitled “Attitudes Toward Manipulatives in Mathematics Teaching.” Although this
instrument is shown in its entirety here as it was administered, only computer proficiency and
manipulatives proficiency will be discussed under Objective #2. The other two scales which
measure teacher beliefs about using the computer and barriers to using the computer will be
discussed more fully under Objective #3 in this report.

From Table 14, the mean of the items which comprise the computer proficiency subscale

was 4.22, which indicates participants had a favorable attitude toward the concepts reflected

2o
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by these items. Cronbach’s alpha coefficient was .83. Further, the mean of the items which
comprise the manipulatives proficiency subscale was 4.35, which also indicates participants
favorable attitude toward the concepts reflected by these items. Cronbach’s alpha for this
subscale was .90.

In Table 15, range scores for computer and manipulatives proficiency by years are
shown. Specifically, participants ranged from a low of 15 to a high of 25, out of a possible 25
points on computer proficiency. Participants obtained perfect scores on computer proficiency in
each year. The range of obtained scores for manipulativés proficiency was from a low of 10to a
high of 20 out of 20 points. All three years had individuals obtaining perfect manipulatives

proficiency scores also.

Table 14.
Selected Statistics on Computer and Manipulatives Subscale
Subscale Item Mean Variance Alpha Reliability # of Cases
Computer 4.22 .06 .83 58
Proficiency '
Manipulatives 4.35 01 90 58
Proficiency
Table 15.
Score Ranges of Computer and Manipulatives Proficiency By Year
Efficacy of Year 1 Year 2 Year 3 All
Technology Low High Low High Low High Low High
Subscales
Computer 16 25 15 25 |16 25 15 25
Profficiency
Manipulative 16 20 11 20 10 20 10 20
Profficiency

From participants own assessments of their proficiency of selected technologies from
this project, it appears that, as a group, they felt that professionals of this project did a good
job in facilitating their acquisition of computer and manipulatives skills (mean of 21.12 out of 25
for computers; mean of 17.41 out of a possible 20 for manipulatives), both of which will be

shown in tabular form later in this report.
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A. Computer Proficiency: Relative to participant evaluations of computer instruction
~ seen in Table 16, some 98% of participants agreed or strongly agreed they have learned
additional uses of the computer for their classes from this workshop (Question #1). Some 92%
report being more proficient at using the computer as an instructional resource as a result of
participating in this workshop (Question #2). Eighty-nine percent (89%) reported that they
understand computer capabilities well enough to be effective in their class as a result of this
workshop (Question #4). Some 88% agreed or strongly agreed that they are more confident in
using computers in the classroom as a result of participating in this project (Question #3).
Finally, 74% agreed or strongly agreed that, as a result of this program, they now use computers
in their classes more frequently than before attending this workshop (Question #5).
Specifically relating to Question #5, in Year #3, 79% agreed or strongly agreed, in Year #1, 85%
agreed or strongly agreed, and in Year #2, 58% agreed or strongly agreed that they use
computers in their classes more frequently now than before attending this workshop.

As noted earlier, scores for “Computer Proficiency” could range from a low of 5 to a high
of 25. On computer proficiency, the mean score for Year #3 participants was higher than that
for Year #2 participants, but lower than Year #1 participants’ mean score, as can be noted by
referring back to individual yearly reports.

One can see the average proficiency scores by grades for computers in Tables 17 below.
From this table, it can be seen that average computer proficiency scores ranged from a low of
20.78 for seventh grade teachers to a high of 21.40 obtained by sixth grade teachers. The mean
obtained through self-report measures of how much participants felt they learned relative to -
using the computer was 21.12, with a standard deviation of 2.82. However, as can be seen in
Table 18, the difference in means between the various grades was not significant. It appears,
therefore, that participants in all four grades across all three years feel as though they

profited reasonably equally from computer instruction.
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Table 16.
Participant Evaluations of Computer Instruction
n=58
[Computer Proficiency Ttems Strongly| Agree [ Undecided|Disagree Strongly] Mean [5td Dev
Agree Disagree
1. As a result of having participated in this NOF| 55 23 2 0 0 253 | 054
[project, I have learned additional uses of the
computer for my class.
2. [ am more proficient at using the computer as 33 59 7 2 0 4.22 0.65
instructional resource as a result of having
articipated in this NSF project.
. [am more confident in using computers in m 41 47 12 0 0 4.29 0.68
lassroom as a result of having participating in
his NSF workshop.
. After having participated in this NSF project,| 36 53 7 3 0 4.22 0.73
understand computer capabilities well enough
be effective in using them in my classroom.
. As a result of participating in this project, I 26 48 10 16 0 3.84 0.99
ow use computg:s in gy c]z;sss more g'equently
han before attending this project.
IOVerall Average- > 38.2 50.0 7.6 4.2 0 422 0.72
Table 17.
Average Computer Proficiency Scores by Grade
Grade Level Mean Std Dev _Cases
All Participants 21.12 2.82 58
Grade 9 21.00 3.16 21
Grade 8 21.28 2.63 18
Grade 7 20.78 3.03 9
Grade 6 21.40 2.59 10
Table 18.
ANOVA of Computer Proficiency by Grade
SUM OF MEAN F F
SOURCE D.E. SQUARES | SQUARES RATIO PROB.
Between Groups 3 . 2.59 0.86 0.10 0.96
Within Groups 54 451.57 8.36
57 454.16 ns.
TOTAL

B. Manipulatives Proficiency: According to Table 19, some 95% agreed to strongly agreed
that they now use manipulatives more effectively as a result of participating in this project
(Question #2). Ninety-three percent (93%) agreed or strongly agreed on each of the following
points as a result of participation in this workshop: (a) they use manipulatives in their class
when they fit the lesson; (b) they are comfortable using manipulatives in their math teaching;

and (c) they have gained necessary teaching skills to use manipulatives in their classes. The

BEST COPY AVAILABLE
' 28




Page 23

mean of 4.35 gained on participants’ manipulatives evaluation reveals they felt positively about
what they had learned relative to this teaching tool during this workshop.

On manipulatives proficiency, Year #3 participants overall mean rating was lower
than for any of the two previous years, all of which can be noted by referring back to individual

yearly reports.

Table 19.
Participant Evaluations of Manipulatives Instruction

n=>58

Manipulatives Items: Strongly | Agree | Undecided | Disagree | Strongly | Mean [Std Devj
Agree Disagree

T As a result of participating in this NoF 50 43 7 0 0 443 | 0.62
project, I use manilpulatwes in my class when
they fit the lesson [ am teaching.
2. As a result of participating in this project, I 47 48 5 0 0 441 0.59
use manipulatives more effectively in my math
class.
3. I feel comfortable using manipulatives in my 40 53 3 2 2 4.28 0.77
math teaching as a result of having participated
in this NSF project.
4. I have gained necessary teaching skills to use 40 53 5 2 0 4.29 0.73
manipulatives in my class through participating
in this NSF project.
Overall Average > 44.3 49.3 5.0 1.0 0.5 435 [ 0.68

As noted earlier, scores for “Manipulatives Proficiency” could range from a low of 4 to a
high of 20. As can be seen from Table 20, the mean obtained through self-report measure of how
much participants felt they learned relative to the use of manipulatives was 17.41, with a
standard deviation of 2.40. Further, one can see the average proficiency scores by grades for
manipulatives in Table 20. From this table, it can be seen that average manipulatives
proficiency scores ranged from a low of 16.76 gained by ninth grade teachers to a high of 17.89
obtained by seventh grade teachers. However, as can be seen in Table 21, again, there was no
significant difference between means of participants at any particular grade level relative to
manipulatives proficiency, as noted by the non-significant F. Therefore, it appears that
participants in all of the four grades across all three years represented (6 - 9) in this project

profited fairly equally from their manipulatives instruction.
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Table 20.
Average Manipulatives Proficiency Scores by Grade
Grade Level Mean Std Dev Cases
All Participants 17.41 2.40 58
Grade 9 16.76 2.39 21
Grade 8 17.83 1.86 18
Grade 7 17.89 2.76 9
Grade 6 17.60 2.99 10
Table 21.

ANOVA of Manipuiatives Proficiency by Grade

SOM OF MEAN F 3
SOURCE DF. SQUARES | SQUARES RATIO PROB.
Between Groups 3 14.47 4.82 0.83 0.48
Within Groups 54 313.60 5.81

57 328.07 ns.
TOTAL

Finally, as was noted in earlier reports, homework assignments, tests, and lab
assignments figured in to the final grade(s) which each participant earned from this project
and was found in the last two yearly reports under Appendix C. Each participant’s capacity to
utilize the computer and manipulatives in instruction was evaluated via these measures by
project instructors. Therefore, as noted through the discussion of Objective #2, various methods
of assessing participants’ ability to use technology were utilized, and it appears that they

profited from this instruction.

QUESTION #3:
How effective has this project been at increasing teacher knowledge of instructional skills at
applying technology appropriate to middle school students? (Objective #3)

As can be noted from qualitative post-workshop evaluations of participants of all three
years, they rated instruction on the use of computers and manipulatives as one of the high
points of this project. Most, if not all, noted gaining more skill at using either the computer,
specific software packages, and/or manipulatives with which they were previously

unfamiliar. Apparently, from the above statistical information found in the previous objectives
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covered, as a group, participants feel as though this project equipped them with not only the
knowledge, but also the instructional skill, to be more effective in their classrooms.

Further, from narrative evaluation comments found in Appendix C of the Year #1 report
and Appendix D of the last two yearly reports, it appears that participants from all three
years found instructors, as well as the skills gained, very valuable in their professional
development relative to specific technologies in teaching mathematics to middle school
students.

As was noted under Objective #2 above, the MUTEBI was used in this project evaluation
to assess teacher efficacy of the computer, but was to be covered more completely under this
objective. Recall, however, that this instrument was imbedded in an overall instrument given
to participants that covered computers and manipulatives. This instrument was shown in its
entirety under C)bjective #2.

According to Enochs, Riggs, and Ellis (Enochs et al., 1993), Bandura, in a 1977 article,
hypothesized that “people high on both outcome expectancy and personal efficacy would act in
an assured, decided manner. Low outcome expectancy paired with high personal efficacy might
cause individuals to temporarily intensify their efforts but would eventually lead to
frustration. Persons low on both variables would give up more readily if the desired outcomes
were not reached immediately” (P.258). Therefore, relative to computer use, the authors noted
that teachers who scored high on both variables would probably continue to utilize “their skill
in computer-assisted instruction;” those high in personal efficacy but low in outcome expectancy
might “avoid using computer-assisted instruction since low outcome expectancy indicates they
see little possibility of positive outcome even given effective modeling.” Finally, “those scoring
low on both variables would also probably avoid computer-assisted instruction whenever
possible because of their own perceived inadequacies.” (P. 258).

As mentioned under Objective #2, Questions 6-20 of the Technology Instrument shown
earlier were used to assess teacher self-efficacy. Specifically, Questions 6-11 assess Outcome

Expectancy, while Questions 12-20 were used to assess Personal Efficacy. Scores on the Outcome
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Expectancy section of this test could range from a low of 6 to a high of 30 (6 items x1-5 SD to SA
scores). Similarly, scores on the Personal Efficacy section of this test can range from a low of 9 to
a high of 45 (9 items x 1-5 SD to SA scores).

As can be seen from Table 22, scores on the Outcome Expectancy subscale ranged from a
low of 13 to a high of 30 out of a possible 30 points. This highest score was gained in Year #2. On
the Personal Efficacy subscale, scores ranged from a low to 22 to a high of 44, out of a possible 45

total points.

Table 22.
Score Ranges of Outcome Expectancy and Personal Efficacy Scales
Efficacy of Year 1 Year 2 Year 3 All

Technology Low High Low High Low High Low High

Subscales

Outcome 14 27 13 30 14 28 13 30
Expectancy .

Personal 24 44 22 41 24 43 22 44

Efficacy '

As a group, the average Outcome Expectancy score was 20.45, with a standard deviation of 4.06.
The average Personal Efficacy score was 34.26 with a standard deviation of 4.83, both of which

will be noted later in tabular form.

Outcome Expectancy:

As can be seen from Table 23, the mean obtained through self-report measures of how
much responsibility teachers believed they had relative to student’s ability/inability to
utilize the computer in class was 3.41, with a standard deviation of .87. Some 62% of
participants agreed or strongly agreed that when students’ attitudes toward computer use
improves, it is often due to their having used the classroom computer in more effective ways
(Question #7). Some 60% of teachers agreed or strongly agreed that the teacher is generally
responsible for students” competence in computer usage (Question #8). Forty-seven percent (47%)
agreed or strongly agreed that when a student shows improvement in using the computer, it is
often because the teacher has exerted a little extra effort (Question #6). Thirty-nine percent

(39%) agreed or strongly agreed that students’ computer ability is directly related to their
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effectiveness in classroom computer usage (Question #9). Finally, on Question #11, only 24%
agreed or strongly agreed to “if parents comment that their child is showing more interest in
computers, it is probably due to my performance.” There was a relatively high level of
uncertainty on this scale, as noted by the 38.7% undecided overall average. Year #2
participants showed the highest level of uncertainty with 46%; Year #3 participants gained
the second highest level of uncertainty with 41%, while Year #1 participants revealed the
lowest level of uncertainty on this scale with 29%, all of which is noted from earlier

individual yearly reports.

Table 23.
Participant Evaluations of Qutcome Expectancy
Outcome Expectancy ltems: Strongly | Agree | Undecided | Disagree | Strongly [ Mean [Std Dev
Agree Disagree
6. When a student shows improvement in usin%__ 12 . 35 43 10 0 3.48 0.84
the computer, it is often because I exerted a little}
extra effort. '
|7- When my students” attitudes toward using 26 36 26 12 0 3.76 | 0.98
computers Improve, it is often due to my having
used the classroom computer(s) in more effective]
ways.
8. The teacher is generally responsible for 17 43 28 12 0 3.66 0.91
students’ competence in computer usage.
9. My students’ computer ability is directly 10 29 38 22 0 3.28 0.93
related to my effectiveness in classroom
computer use.
10. My students’ computer ability is directly 5 33 40 22 0 3.21 0.85
related to my effectiveness in classroom
computer use.
11. If parents comment that their child is 2 22 57 19 0 3.07 0.70
showing more interest in computers, it is
probably due to my performance.
Overall Average > 12.0 33.0 38.7 16.2 0 3.41 0.87

It appears, therefore, that teachers believe that they do have some impact on student
attitudes relative to the computer. Year #3 participants appeared to believe they were more
responsible for students’ computer competence than the earlier two years, but perhaps they also
believe that this too is a responsibility that should be shared with other teaching
professionals, as apparently Years #1 and #2 participants probably also believed. This is noted
because of the higher number of significant correlations between computer/manipulatives

proficiency with efficacy beliefs found in Year #3.
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One can see the overall average Outcome Expectancy scores by grades in Tables 24. From
this table, it can be seen that average outcome expectancy scores ranged from a low of 19.78
gained by eighth grade teachers to a high of 22.50 gained by sixth grade teachers. The mean of
all teachers was 20.45, with a standard deviation of 4.06. However, as can be seen in Table 25,
there was no significant difference between means of participants at any particular grade level

relative to outcome expectancy, as noted by the non-significant F.

Table 24.
Average Outcome Expectancy Scores by Grade
Grade Level Mean Std Dev . Cases
All Participants 20.45 4.06 58
Grade 9 20.24 4.27 21
Grade 8 19.78 4.19 18
Grade 7 20.00 4.39 9
Grade 6 22.50 2.80 10
- Table 25.
ANOVA of Outcome Expectancy by Grade
SUM OF MEAN F F
SOURCE D.F. SQUARES | SQUARES RATIO PROB.
Between Groups 3 52.92 17.64 1.07 0.37
Within Groups 54 887.42 16.43
TOTAL 57 940.34 n.s.

It appears, therefore, that participants in all of the four grades across all three years
represented (6 - 9) regard their responsibility for students’ ability/inability to utilize the
microcomputer in a similar fashion, with none at any grade level feeling more or less

responsible.

Personal Efficacy:

As can be seen from Table 26, the overall item mean obtained through self-report
measures of participants’ own ability to utilize the computer for effective instruction was 3.81,
with a standard deviation of .81. Some 92% of participants overall disagreed or strongly
disagreed that they avoid using the computers in the classroom (Question #20). Eighty-eight
(88%) disagreed or strongly disagreed with the statement that they would not know what to do

to turn students on to the computer (Question #19). Further, 88% agreed or strongly agreed with
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welcoming student questions regarding the computer (Question #18), while 84% agreed to

strongly agreed regarding typically being able to answer students’ questions which relate to the

computer (Question #15). Some 74% of participants don’t find it as difficult to explain to

students how to use the computer now (Question #14); 72% disagreed or strongly disagreed that

when students have difficulty with the computer, they are usually at a loss as to how to help

them (Question #17); 66% disagreed or strongly disagreed that they would not invite their

principal to evaluate their computer-based instruction (Question #16), and 60% disagreed or

strongly disagreed with the idea that they are not very effective in monitoring students’

computer use in the classroom (Question #13). Finally, on Question #12, “even when I try hard, I

do not use the computer as well as I do other instructional resources,” 48% disagreed or strongly

disagreed.
Table 26.
, Participant Evaluations of Personal Efficacy
Personal Efficacy Items
Note: Items shown in italics were % Selecting
reversed scored. Strongl
Agree=1....Strongly Disagree=5.
Strongl A Undecided | Disagree | Strongl Mean | Std -

Agrgey gree & Disag%-e); Dev
12. Even when I try very hard, I do not use 5 31 16 5 312 | 1.08
the computer as well as I do other
instructional resources.
13. I am not very effective in monitoring 3 12 24 53 7 3.48 | 0.92
students’ computer use in my class.
14. I don’t find it as difficult to explain to 10 64 22 2 2 3.79 | 0.72
students how to use the computer, since
participating in this workshop.
15.I am typically able to answer students’ 17 67 10 5 0 3.97 | 0.70
questions which relate to the computer.
16. Given a choice, I would not invite the 7 10 17 50 16 3.57 | 1.09
principal to evaluate my computer-based
instruction.
17. When students have difficulty with the 0 5 22 48 24 3.91 0.82
computer, I am usually at a loss as to how to
help them.
18. When using the computer, I usually 22 66 9 3 0 4.07 | 0.67
welcome student questions.
19. I do not know what to do to turn students 0 2 10 64 24 410 | 0.64
on to computers.
20. Whenever I can, I avoid using computers 0 2 7 57 35 4.24 | 0.66
in_the classroom.
Overall Average———> 7.1 28.8 15.2 15.2 12.6 3.81 0.81

When interpreting these means, please keep in mind the reverse scoring of the italicized items,

since high mean values can be easily misinterpreted.

L
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Further, one can see the average Personal Efficacy scores by grades presented in Tables
27. From this table, it can be seen that average personal efficacy scores ranged from a low of
33.39 gained by eighth grade teachers to a high of 35.70 obtained by sixth grade teachers.
However, as can be seen in Table 28, there was no significant difference between means of
participants at any particular grade level relative to personal efficacy, as noted by the non-
significant F.

Therefore, it appears that participants in all of the four grades across all three years
represented (6 - 9) in this project similarly regard their ability to utilize the microcomputer for
instruction. Specifically, they possess above average skills that are necessary to utilize the

computer for effective classroom instruction.

Table 27.
Average Personal Efficacy Scores by Grade
Grade Level Mean Std Dev Cases
All Participants 34.26 4.83 58
Grade 9 34.05 4.71 21
Grade 8 33.39 5.10 18
Grade 7 34.89 4.37 9
Grade 6 35.70 5.27 10
Table 28.
ANOVA of Personal Efficacy by Grade
SOM OF MEAN 3 3
SOURCE D.F. SQUARES SQUARES RATIO PROB.
ween Groups 3 38.90 12.97 0.54 0.65
Within Groups 54 1288.22 23.86
TOTAL 57 1327.12 n.s.

Table 29 presents correlational data of selected technologies (computers and
manipulatives) with efficacy beliefs (outcome expectancy and personal efficacy). As can be
seen, there are five significant correlations, four at the .01 level and one at the .05 level of
significance. Specifically, the .01 significant correlations are as follows: (a) computer
proficiency and outcome expectancy, which means that the more proficient at using the
computer participants rated themselves, the more responsibility they believed them had

regarding their students’ ability/inability to use the computer; (b) computer proficiency and
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personal efficacy, which means that the more proficient at using the computer participants
rated themselves, the more able they believed they were to use the computer for effective
classroom instruction; (¢) computer proficiency and manipulatives proficiency, which means the
more proficient participants believe they are relative to using the computer, the higher they
rated themselves regarding the ability to use manipulatives; and (d) outcome expectancy and
personal efficacy, which means the more ability they believed they had to utilize the
computer for effective classroom instruction, they more willing they were to take personal
responsibility for their students’ ability /inability to use the computer. Finally, there was one
last significant correlation at the .05 level of confidence regarding outcome expectancy and
manipulatives proficiency, which means the more proficient participants believed they were
in using manipulatives, the more personal responsibility they were willing to take regarding
their students’ ability/inability to use computers. So, for this group of 58 teachers over the
three year period of time, it appears that the skills they learned regarding computers and
manipulatives had facilitated their own ability to utilize the computer for effective classroom
instruction, as well as their willingness to take more personal responsibility for their students’

computer literacy.

Table 29.
Correlations of Computer /Manipulatives Proficienc! With Efficacy Beliefs
Computer Outcome Personal Manipulative
_ Proficiency Expectancy Efficacy Proficiency
Computer 1.00
Proficiency
Outcome .48 1.00
Expectancy
Personal 54 .42 1.00
Efficacy
Manipulative 394 .29 22 1.00
Proficiency
* Signif. ** Gionif,
LE".05 LE .01

In viewing the yearly participants as individual groups, results revealed that Year #3

participants showed the highest number of significant correlations regarding computer and

manipulatives proficiency and personal efficacy beliefs, which can be seen by reviewing

individual yearly reports.
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Table 30 shows a varimax rotated factor matrix of technology scales. It is well known
that the factor analysi.s of correlation matrices based on questionnaire items is hazardous.
Nevertheless, at times such analyses can provide insight into the dimensions of an instrument
that helps in the overall understanding of a project. A principal components analysis of the
correlation matrix was computed. All factors with eigenvalues equal to or greater than 1.00
were retained and rotated to the varimax criterion. These standards disclosed six factors. Table
30 displays the rotated factor matrix and associated statistics. To aid in the interpretation of
the analysis, only item/factor correlations equal to or greater than .20 (absolute value) were
displayed. At the next stage, the focus was on the greatest correlation in each row. The result
led to the interpretation that the first factor was indeed a Personal Efficacy factor, the second
was a Manipulative Proficiency factor, the third was Outcome Expectancy and the fourth was
Computer Proficiency. The remaining two factors remain unclear and are not named. It appears

the four subscales are indeed separate dimensions and can be discussed independently.

Table 30.
Varimax Rotated Factor Matrix of Technology Scales

Ttem /L actor-> 1 2 3 1 5 6 Communality |

om .20 0.75 0.3 0.76
Com Prof2 0.34 0.29 0.77 0.81
Com Prof3 0.20 0.84 0.80
Com Profd 0.38 0.43 0.35 0.34 0.60
Com Prof5 0.45 0.72 0.75
Manip. Prof 1 0.80 0.25 -0.27 0.80
Manip Prof 2 0.83 0.30 0.84
Manip Prof 3 0.91 0.86
Manip Prof 4 0.83 0.20 0.75
OutExp 1 0.38 0.31 0.69 0.74
OutExp 2 0.27 0.45 0.35 0.55 0.70
OutExp 3 0.25 0.77 0.66
OutExp 4 0.88 0.84
OutExp 5 0.87 0.85
OutExp 6 0.58 0.58 0.71
PerEff 1 0.29 0.24 0.22 0.79 0.82
PerEff 2 0.74 0.39 0.73
PerEff 3 0.20 0.33 -0.70 0.68
PerEff 4 0.53 0.46 0.55
PerEff 5 0.77 0.66
PerEff 6 0.81 0.73
PerEff 7 0.76 0.28 0.71
PerEff 8 0.73 0.57
PerEff 9 0.72 0.29 0.31 0.73
Eigenvalue 7.88 3.14 2.45 1.81 1.29 1.06
Pct Of Var 32.80 | 13.10 10.20 7.50 5.40 4.40
Cum Pct 32.80 | 4590 | 56.10 | 63.70 | 69.00 73.50
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As part of the overall Technology Scale which was administered to participants, a
section relative to barriers to using manipulatives was included. One significant piece of
information relative to barriers listed in Table 31 below is that for all participants over the
three years, approximately 74% of them do not actually believe barriers of any type exist to
their use of manipulatives in the classroom. In Year #3, 63% disagreed or strongly disagreed
that any of the barriers listed were actual impediments to their use of them in the class. This
was the highest level of agreement that barriers actually existed to the use of manipulatives
of either of the two previous groups (Year #1= 75% disagreement; Year #2, 78% disagreement).
The mean of the overall group of scores, however, was 2.25 which still overall generally
reinforces the idea that participants do not believe that significant barriers listed are
impediments to their teaching of mathematics. Year #3 did, however, have the highest mean
of all three years, indicating more agreement with the notion of barriers existing than the two
previous groups of participants.

In Table 32, barriers are presented for the reader from most significant, as determined
by the mean, to least significant. In other words, those barriers which obtained the highest
means appear to be those that create the most significant problems for participants relative to
use of manipulatives. Specifically, the highest rated barrier across the three years was “that
they cost too much (3.48),” which, in the case of teachers which attended this workshop is very
significant, as many, if not most, come from schools were resources are quite limited. This
barrier was also rated highest by participants of all three years. Further, the barrier “kids
don’t learn anything with them” was rated generally lower overall. Its rating during the third
year was 1.79; its ranking for the second year was 1.42, and its ranking for the first year was
1.45. It seems teachers do, in fact, believe in the use of manipulatives. -

Finally, although one interesting test would have been to see if one’s scores on Outcome
Expectancy and Personal Efficacy on the MUTEBI predicted computer usage in the classroom as
measured by the Professional Observation Form (checklist completed by participant raters),

this was not performed due to the fact that many, if not most, participants in the project did not

39



Page 34

have adequate computer technology available to them at their school sites. Table 33 shows

significant intercorrelations between barriers to manipulatives.

Table 31.
Barriers to using Manipulatives Items
' 5. Which of the following are possible barriers to % Selecting
! your greater use of manipulatives in your classroom:
Strongly Agree Undedded Disagree Strongly Mean Std
Disagree Dev
a. they cost too much money. 2 26 12 47 14 3.48 1.22
b. they take too much time. 0 26 16 40 19 2.55 1.08
c. the students will be too noisy. 2 12 9 50 28 2.48 1.08
1 d. they take up too much space. 3 12 5 52 28 2.10 1.00
e. I don’t nave any. 0 3 14 45 38 2.12 1.06
f. my principal doesn’t like them. 3 24 2 45 26 1.83 0.80
g. ] have to cover the book. 2 17 9 53 19 2.34 1.21
h. clean-up takes too long. 0 0 2 52 47 2.29 1.03
i the kids don’t learn anything with them. 0 0 14 53 33 1.55 2.22
j. parents don'’t like them. 2 29 10 35 24 1.81 0.66
k. they will get lost, broken, or stolen. 0 24 16 38 22 2.50 1.20
L the kids are hyper when I have tried to use them in the 0 24 16 38 22 2.41 1.09
past.
m. | don’t know how to use them. 0 5 2 57 36 1.76 0.73
n. they are not geared to a particular grade level. 2 14 5 48 31 2.07 1.04
0. children only play with them. 0 9 10 55 26 2.02 0.85
p. organizing them is a hassle. 0 22 9 50 19 2.34 1.04
g. storing them is a hassle. 3 21 7 48 21 2.38 1.14
r. children have to learn to use paper and pencil. 2 16 16 48 19 2.33 1.02
s. it takes too much planning time. 3 16 12 50 19 2.34 1.07
t. I like the way I teach, and I don’t want to change. 2 5 10 62 21 2.05 0.83
Overall Average > 1.30 15.25 9.80 48.30 25.60 2.25 1.07
Table 32
Barriers to using Manipulatives Items Ranked by Mean Rating
S. Which of the following are possible barriers to % Selecting
your greater use of manipulatives in your classroom: :
Strongly Aggee Undedded -Disapee Strongly Mean Std
Agree Disagree Dev
a. they cost too much money. 2 26 12 47 14 3.48 1.22
b. they take too much time. 0 26 16 40 19 2.55 1.08
k. they will get lost, broken, or stolen. 0 24 16 38 22 2.50 1.20
¢. the students will be too noisy. 2 12 9 50 28 2.48 1.08
L the kids are hyper when 1 have tried to use them in the 0 24 16 38 22 2.41 1.09
past.
g. storing them is a hassle. 3 21 7 48 21 2.38 1.14
& 1 have to cover the book. 2 17 9 53 19 2.34 1.21
p. organizing them is a hassle. 0 22 9 50 19 2.34 1.04
.} 5. it takes too much planning time. 3 16 12 S0 19 2.34 1.07
. i} r. children have to learn to use paper and pendil. 2 16 16 48 19 2.33 1.02
‘} h. dean-up takes too long. 0 0 2 52 47 2.29 1.03
"} e.Idon’t have any. 0 3 14 45 38 2.12 1.06
d. they take up too much space. 3 12 5 52 28 2.10 1.00
n. they are not geared to a particular grade level. 2 14 5 48 31 2.07 1.04
t. I like the way I teach, and I don’t want to change. 2 5 10 62 21 2.05 0.83
o. children only play with them. 0 9 10 55 26 2.02 0.85
f. my principal doesn’t like them. 3 24 2 45 26 1.83 0.80
j- parents don’t like them. 2 29 10 35 24 1.81 0.66
m. [ don’t know how to use them. 0 5 2 57 36 1.76 0.73
i “‘Q{""s don’t learn anything with them. 0 0 14 53 33 1.55 2.22
. Overall Average > 1.30 15.25 9.80 48.30 25.60 2.25 1.07
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Table 34 shows a varimax rotated factor matrix on barriers. The same procedure used in the
factor analysis of the technology scales was used here. A principal components analysis of the
correlation matrix was computed. All factors with eigenvalues equal to or greater than 1.00
were retained and rotated to the varimax criterion. These standards again disclosed six factors.
Table 34 displays the rotated factor matrix and associated statistics. To aid in the
interpretation of the analysis, only item/factor correlations equal to or greater than .20
(absolute value) were displayed. At the next stage, the focus was on the greatest correlation in
each row. The result led to the interpretation that the first factor was a general pedogogical
Table 34.

Varimax Rotated Factor Matrix
Barriers to Using Manipulatives

Item /FACTOR------ --> 1 2 3 4 5 6 COMMUNALITY
a. they cost too much money. 0.21 0.78 0.72 ]
b. they take too much time. 0.46 0.58 0.25 0.61
c. the students will be too noisy. 0.34 0.89 0.92
d. they take up too much space. 0.20 0.83 0.25 0.80
e. I don’t have any. 0.22 0.22 0.81 0.76
f. my principal doesn’t like them. 0.37 0.34 0.34
g. I have to cover the book. 0.50 0.51 -0.21 0.22 0.61
h. clean-up takes too long. 0.52 0.34 0.43 0.61
i the kids don’t learn anything 0.76 0.35 0.77
with them.

j. parents don’t like them. 0.24 0.86 0.84
k. they will get lost, broken, or 0.36 0.27 0.38 0.45 0.55
stolen.

L the kids are hyper whenI have 0.84 0.23 0.23 0.83
tried to use them in the past.

m. [ don’t know how to use them. 0.80 0.73
n. they are not geared to a 0.65 0.38 0.25 0.67
particular grade level.

o. children only play with them. 0.23 0.27 0.30 0.24 0.29 0.60 0.72
p. organizing them is a hassl 0.22 0.26 0.76 0.22 0.79
. storing them is a hassl 0.72 0.26 0.41 0.78
1. children have to learn to use 0.41 0.33 0.23 0.39 0.48
paper and pencil.

8. it takes too much planning 0.33 0.77 0.72
time. -

t. I like the way I teach, and I 0.48 0.57 0.26 0.22 -0.37 0.84
don’t want to change.

Eigenvalue 6.90 1.89 1.64 1.31 1.23 1.13

Pct of var 34.50 9.50 8.20 6.60 6.10 5.70

Cum pct 34.50 44.00 52.10 58.70 64.80 70.50

factor dealing with student’s learning styles/needs and professional competency. The second
factor was a time/storage factor. Student control was the third factor. The fourth factor was

instructional-organization related. The fifth was an acquisition and retention factor, and the
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sixth a “lack of seriousness” factor. These factors may be a spring board for further inquiry into

the use or lack of use of manipulatives in 6-9 classrooms.

QUESTION #4:
How effective has this project been at increasing teacher capacity to develop instructional units
incorporating appropriate mathematical concepts, tools, technology, and instructional
strategies? (Objective #4)

Participants from all years were asked to complete a project of their choosing utilizing
principles, strategies, pedagogical techniques, etc. gained from this project. As such, 54
participants (Year #1 = 16; Year #2=19; Year #3 = 19) turned in projects which were rated
according to salient NCTM Standards by Ms. Judy Cantey of Jefferson State Community College
in Birmingham, Alabama. A copy of the instrument which was used by Ms. Cantey to rate each
project entitled “Implementation Matrix for NCTM Standards” can be found in Appendix B. Ms.
Cantey is the NCTM Representative for the Alabama Council of Teachers of Mathematics and
the Alabama delegate for the Central Alabama Council of Teachers of Mathematics. Project
ratings ranged from a high of 5 (Excellent) to a low of 1 (Poor) on eleven categories which will
be discussed regarding Table 39. Appendix C contains information which was given to students
relative to project development for each year in order to guide participants’ work.

In Table 35, mean ratings of projects by grades are presented showing that the average
of all projects was 3.30, with a standard deviation of .30. Further, eighth grade teachers
overall received the highest ratings on their units across the project (3.44), while sixth grade
teachers across the three years developed projects which received the overall lowest rankings
(mean =3.22). However, as can be seen from Table 36, analysis of variance disclosed no
significant difference between units of teachers at any grade. It appears the quality of units did

not significantly differ from teachers in one grade to the next.
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Table 35.
Mean Ratings of Teacher Developed Units By Grade
Project Total .
Grade Level Mean Std Dev Cases
All Participants 3.30 0.30 54
Grade 9 3.24 0.31 21
Grade 8 3.44 0.34 17
Grade 7 3.26 0.17 9
Grade 6 3.22 0.23 7
Table 36.
ANOVA of Teacher Developed Units by Grade
for Project Participants
Sum Of Mean F F
Source DPF. Squares Squares Ratio Prob.
Between Groups 3 49 .16 1.90 .14
Within Groups 50 4.28 .09
Total 53 . 4.76 . n.s.

Table 37 reveals ranges of ratings for student units when viewed in terms of those units
using technology versus those not using technology. Projects obtained means which ranged from
a low of 2.82 to a high of 4.18 across the three years, while the range for those units not using
technology was from a low of 2.64 to a high of 3.64. For all units, the lowest ranked units were
2.64 and the highest ranked units were 4.18. When reviewing the individual yearly reports, it
can be seen that Year #3's overall mean for projects was 3.43. These third year participant units
were the highest ranked of all the three years. Year #1 overall mean was 3.22, while the
overall mean for Year #2 was 3.25.

When viewing the individual yearly reports, for Year #3, the mean rating of
participants whose projects included technology is .39 points higher than for those participants
whose projects did not include technology. Analysis of variance disclosed a significant
difference between those participant units which used technology versus those which did not
use technology for Year #3 participants. This was the highest difference in units seen of any of
the three years. Year #1 difference between those using and not using technology in their units

was .10, while Year #2 difference was .15. Neither of those two differences were significant.
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Table 37.
Range of Ratings Assigned to Participant Developed Mathematics Units

Protessional
Uni[t, Check Low High N
ist
Units Using Technology 2.82 4.18 27
Units Not Using 2.64 3.64 27
Technology
All Units 2.64 4.18 54

Table 38 shows the results of t-testing between student-developed units using
technology versus those not using technology. As can be seen, there was a significant difference

between those units which included technology versus those which did not.

Table 38.
t-Test of difference Between Participant Developed Mathematics
Units Using Technology
and Those Not
n=54
tatistics Yes No
ean 3.42 3.19
ariance . 0.10 0.05
bservations 27 27
ypothesized Mean Difference 0
f 52
Stat 3.06
re- Post-Test Change— > 0.23
Standard Deviation 32 .23

* significant d< .05

Further, from Table 39, composite ratings of all categories by which each unit was
evaluated were computed revealing that for all 54 units turned in, participant units rated
highest on the capacity to have students actively participate (mean =3.78), while the lowest
ranked unit was “capacity to increase technology skills of students” (2.63). Finally, other
qualitative information regarding participant projects can be found in appendices of each of the

yearly reports for the interested reader.
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Table 39.
Composite Rating of Participant Developed Mathematics Units
Rank Mean Item Number And Variable

1 3.78 7. Capacity to have active participation of students?

2 3.54 5. Capacity to assist students in making connection
of mathematics to other areas of his/her life?

3 3.46 9. Capacity to facilitate students’ use of
investigatory/reasoning skills?

4 3.43 4. Capacity to empower students in mathematics?

5 3.41 3. Capacity to help students find mathematics
personally meaningful?

6 3.37 2. Capacity to motivate students to share thoughts
with teacher and other students?

7 3.28 1. Capacity to help students
integrate mathematics into other curriculum areas?

7 3.28 6. Capacity to assist students
in using a variety of thinking processes and
strategies?

8 3.17 8. Capacity to increase positive student attitudes
toward mathematics?

9 3.02 10.Capacity to communicate sensitivity to cultural
diversity?

10 2.63 11. Capacity to increase technology skills of
students?

QUESTION #5:

How effective has this project been at increasing teacher knowledge of strategies designed to
enhance positive student attitudes toward mathematics?(Objective #5)

As can be recalled from demographic and related data reported in the Cumulative
Demographic Report, 38% of participants noted using cooperative learning strategies in thei.r
classroom prior to this workshop. Further, according to NCTM Standards, the ability of
students to work together, to be actively involved in their learning process, use manipulatives,
etc. and other similar characteristics of the classroom environment appear to lead to more
positive student attitudes toward mathematics. In order to attempt to measure student
attitudes toward not only the subject of mathematics, but also toward their teachers, an
evaluator-developed scale for assessing teachers was built. Further, the Fennema-Sherman
Mathematics Scales noted in the earlier chapter were also used to assess student attitudes
toward mathematics. Please recall that during data analysis of these scales for the cumulative
overall report, analyses were changed such that 5=Strongly Agree to 1=Strongly Disagree, in

contrast to individual yearly reports; therefore, for this report, the higher the rating, the more
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positive students felt about math topics and their teachers. Table 40 displays response
frequencies reported in percents for the Evaluator-Developed Teacher Assessment Scale.

In Year #1, 370 students were evaluated, in Year #2, 285 students were surveyed, and in
the third year, some 412 students were assessed according to attitudes toward math bringing the
total number of students evaluating teachers to 1067. The evaluator-developed scale preceded
the other four Fennema-Sherman Scales on the instrument itself and consisted of seven items.

Cronbach'’s alpha for this short scale was .82 as can be seen in Table 41.

Table 40.
Evaluator-Developed Teacher Evaluation Scale
N=58
Item /Response n= 1067 Strongly Agree No Opinion Disagree Strongly
Agree Disagree
1.1 like this math ciass. 31 38 17 7 7
2. This math teacher helps me to like math 30 29 121 12 9
better than other math teachers I have had.
3. This math teacher shows me how to use 26 30 26 12 6
math in everyday life more than other math
teachers.
4. This math teacher wants me to learn how 58 29 9 2 2
to solve problems, not just get right
answers.
5. This math teacher lets us actively 41 36 14 5 4
participate in class.
6. This math teacher gives us work so that I 20 30 26 15 11
can learn from other students in my class.
7. This math teacher let us work on the 19 13 18 19 31
computer.
Overall Average > 32.14 29.29 18.71 10.29 10.00
Table 41.
Selected Descriptive Statistics from the Mathematics Attitude Scales
Subscale Item Mean ‘Variance Alpha # of Cases
Reliability

Evaluator-Developed 2.37 .29 82 1067

Teacher Scale

Fennema-Teacher 3.69 .16 .86 1067

Fennema Math Confidence 3.68 .10 .91 1067

Fennema Math Usage 4.00 .04 .87 1067

- Fennema Math Success 4.00 30 .83 1067

Keep in mind when interpreting the student evaluation data below that for purposes of the
final cumulative report, data were changed so that 5=Strongly Agree to 1= Strongly Disagree,

as was mentioned in describing the instruments. As we can see from the above table, on all
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items, except #7, students agreed or strongly agreed more than the disagreed or strongly
disagreed. This was the case also in Years #1 and #2; however, Year #3 participants agreed or
strongly agreed with all seven items.

Further, when viewing the results of Table 40 as a group, it seems that students would
like to have more time on the computer than they do (Question #7 = 50% disagree to strongly
disagree). Regardless, however, they did feel positive toward their teachers. Overall,
teachers as a group gained the highest ranking on Question #4, which reveals that students
apparently do think that these teachers do have their best interest at heart (87% agreed to
strongly agreed). This has been true in all yearly reports. The second highest ranked item on
this scale was Question #5 which received a relatively high degree of agreement (77%) when
students were asked if teachers let them actively participate in class. This was the second
highest ranked item throughout the three individually yearly reports also. As a whole,
students appeared to like their math classes (69% strongly agreed or agreed - Question #1).
Students further answered agree to strongly agree on the following: (a) 59% rated these
teachers as helping them to like math more than other teachers they have had previously
(Question #2); 56% think these teachers help them to use math in their everyday lives
(Question #3); and 50% noted having the opportunity to learn from other students (Question #6).

As noted from Table 41, student ratings appeared equally highest on the Math Usage
Scale (4.00) and the Math Success Scale (4.00). The Fennema Teacher Scale (3.69) and the
Teacher Confidence Scale (3.68) both computed rather equal item means. Finally, on final
cumulative data, the evaluator-developed scale computed a lower mean than any of the others
(2.37).

It appears that students do feel that math is important in their lives and they would
not avoid the opportunity to be successful in math, as has been true from earlier individual
yearly reports. And, it seems that students do generally have favorable impressions of their

teachers.
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Qualitative data from Exit Interview Question #1 in Appendix E of Years #2 and #3
reports and Appendix D of Year #1 report shows that participants feel the knowledge in the
program they gained has facilitated their ability to help students have a more positive
attitude toward mathematics. Specifically, gaining more skills at using computers,
manipulatives, graphing calculators, and the numerous activities, games, puzzles, etc.,
together with gaining more confidence in using these instructional resources with which they
were acquainted via the project, they believe, has helped their students to be more positive
about mathematics. Learning more specifically how to utilize cooperative learning as a
teaching techniques was mentioned as being a classroom tool which teachers also believe has
increased positive student attitudes toward math. Further, teachers’ ability to make math
more useful in everyday life, hands-on learning, and small group activities were mentioned as
having helped their students gained more confidence in their own ability to perform. Several
teachers now say their students like their math classes best.

Table 42 below presents student evaluations by grade for each of the scales mentioned.
In interpreting these scores, again keep in mind that scaling has been changed from individual

yearly reports to 5=Strongly Agree to 1= Strongly Disagree, as was mentioned earlier in

describing instruments.

Table 42.
Student Evaluation Scales by Grade Level Taught

Subscaie # Math Confi Math  Succ | Math Usage Eval. Deovl. | Teacher  Scale
Cases Mcan SD Mean | SD Mecan SD Mecan SD Mecan SD
All 10 4413 | 10.51 | 47.97 | 7.64 | 47.97 | 853 | 16.56 | 5.82 | 44.34 8.59

Grade 9 426 | 4224 | 10.65 | 47.34 | 7.60 | 46.96 | 8.75 | 18.62 | 6.49 | 42.69 9.22
Grade 8 331 4548 | 10.76 | 4883 | 7.75 | 48.82 | 9.05 | 15.32 | 5.07 | 46.06 8.30
Grade 7 179 45.30 | 10.10 | 47.36 | 8.17 | 48.56 | 8.01 | 16.07 | 5.01 44.47 7.89
Grade 6 131 45.27 | 9.07 | 48.72 [ 6.43 | 48.27 | 6.69 | 1369 | 3.84 [ 45.15 7.03

Analysis of variance disclosed all subtests mentioned above were significant for

differences between grades, as can be seen from the tables 43-47.
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Table 43.
ANOVA of Evaluator Developed Scale By Grade
Sum Of Mean F F
Source D.F. Squares Squares Ratio Prob.
Between Groups 3 3435.05 1145.02 37.19 .00
Within Groups 1063 32729.43 30.79
Total 1066 36164.48

Subsequent Duncan’s test disclosed that the sixth grade mean was significantly lower than the
means of of the other three grades. Further, the seventh and eighth grade means were

significantly lower than grade nine mean.

Table 44.
ANOVA of Teacher Scale By Grade
SumOf Mean |3 F
Source D.F. Squares Squares Ratio Prob.
Between Groups 3 2234.19 744.73 10.37 .00
Within Groups ’ 1063 76336.03 71.81
Total 1066 78570.21

Subsequent Duncan’s test disclosed that the grade nine mean was significantly lower than the

mean of the other three grades.

Table 45.
ANOVA of Mathematics Confidence By Grade
S DE Sum Of Mean R 3 p Fb
urce .F. uares uares atio rob.
Between Groups 3 2%(34.86 844.95 7.79 .00
Within Groups 1063 115276.03 108.44
Total 1066 117810.89

Again, subsequent Duncan’s test disclosed that grade nine mean was significantly lower than

the means of the other grades.

Table 46.
ANOVA of Mathematics Usage By Grade
S DE Sum Of ‘Mean R F Prl;b
urce .F. %uares %uares atio .
between Groups 3 740. 246. 3.42 .02
Within Groups 1063 76782.01 72.23
Total 1066 77522.79
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The subsequent Duncan’s test disclosed that the grade nine mean was significantly lower than

the means of grade seven and eight. No other significant differences were found.

Table 47.
ANOVA of Attitude Toward Mathematics Success By Grade
Sum Of Mean F F
Source D.F. uares Squares Ratio Prob.
Between Groups 3 553.75 185.25 3.20 .02
Within Groups 1063 61615.52 57.96
Total 1066 62171.27

The subsequent Duncan'’s test disclosed that the means of grade nine and seven were
significantly lower than the grade eight mean, but they were not significantly different from
each other or the grade six mean.

Table 48 shows ranges of scores obtained by grade for all student evaluation scales.. All
Fennema-Sherman student evaluation scales was comprised of twelve questions. The Evaluator-
Developed scale, however, contained seven questions. All scales ranged from a low of
1=Strongly Disagree to 5=Strongly Agree; therefore, all Fennema scale ranges were from 12 to

60, while the evaluator-developed scale could range from 7 to 35.

Table 48.
Score Ranges of Student Evaluation Subscales

Math. Confid | Math _ Success | Math _ Usage | EvDev  Scale | Teacher  Scale # of

Low High Low High Low High Low High Low High Cases
All Grades 12 60 12 60 12 60 7 35 12 60 1067
Grade 9 12 60 16 60 12 60 7 35 12 60 426
Grade 8 12 60 20 60 16 60 7 31 17 60 331
Grade 7 17 60 12 60 16 60 7 35 16 60 179
Grade 6 18 60 31 60 31 60 7 25 30 60 131

Because workshops for program participants were held in the summer, it was virtually
impossible to perform pre/post-testing of attitudes surveys on students, since most, if not all,
teachers had new pupils following the workshop. Further, because of very strict
confidentiality guidelines both at UAB and in the various school systems, obtaining student

achievement data became difficult. However, in an effort to assess, to some degree, student
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achievement, a qualitative instrument developed by the evaluator was designed to investigate
participants’ perceptions of student achievement in their pupils and was administered to all
participants. In the appendices of each of the yearly reports, qualitative data regarding
teacher perceptions of student achievement can be found. A synopsis of these findings are as
follows: When asked if they believed students were developing a better understanding of math
content, the vast majority of participants answered in the affirmative, citing reasons such as
students being more involved in their learning, using hands-on approaches, better articulation
of math processes, improved test scores, and other teachers who taught students the next year
remarking that students had a better knowledge base. When asked if participants had noticed
improved performance on classroom measures of math achievement, the majority again
answered in the affirmative. Reasons cited were improved test scores, better student
understanding kof material, more student excitement about math, and hands-on activities such as
the computer and manipulatives activities which they believed helped increased performance
levels. Further, they believed mathematics retention rate was higher for their students since
gaining new skills as a result of their participation in this workshop. They also thought
students were better able to think critically through hands-on and group activities, as well as
small and large group discussions, better participation in class, and students just seeming to enjoy
math more. Finally, when asked if students’ standardized test scores had improved,
participants from Years #1 and #2 answered they believed they had, although they were not
as articulate about the perceived increases. Most of those who did state reasons cited skills
gained through this NSF workshop which they believe helped them to be a better, more
enthusiastic teacher, with a more positive attitude toward teaching. Third year participants
could not answer this question, since the time at which this qualitative instrument was given
was prior to the time when most had received standardized test results back.

Finally, under the quantitative section of the Exit Interview presented under Question
#6, cumulatively, participants rated this particular aspect of the project—teaching them

techniques which could increase positive student attitudes in math— fourth highest (mean =
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4.50). In Year #3, this category was rated third highest (mean =4.42); in Year #2, it was rated
third highest (mean = 4.42), while in Year #1, it was rated second highest (mean=4.65).
However, as can be recalled from student-developed units, as a group, participant

ratings relative to increasing positive student attitudes toward math gained the third lowest
(mean = 3.17). Year #1 mean unit rating in this area was 2.56 (lowest), Year #2 mean was 3.11
(third lowest), and Year #3 mean was 3.32 (again third lowest). It appears that participants
appear to believe that this project has given them skills and techniques at improving student
attitudes in math; however, putting those skills into practice, in other words, implementing

those skills via unit development may be more of a challenge to them.

QUESTION #6:
How effective Has this project been at increasing teachers’ ability to implement strategies and
instructional materials gained through this project? (Objective #6)

Qualitative information included in the appendix of each individual yearly report
reveals additional information as they related specifically to projects developed by
participants, all of which yielded information regarding implementation of strategies, etc.
learned from this project. Although ratings of these projects were included under the discussion
of Question #4, specifics on individual projects relative to how much they have been used and
how much other units gained from this project have been used are noted here. A "production
rate” versus "implementation rate" was calculated for all three years individually and was
presented in each yearly report. Specifically, for Year #1, although only 16 participants turned
in units, all stated in qualitative data they these units were implemented. Therefore, there
was a 80% rate of actual production of units, and a 100% rate of implementation for those who
produced units for the project in Year #1. For Year #2, all nineteen participants produced units
yielding a production rate of 100%. Of the nineteen who produced units, it was noted that 79%
(15 out of 19) of individuals have used their projects in their classrooms. If they had not used

them, it was due to the fact that they had gone on leave, had been assigned to another school
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where the unit was inappropriate for students, or that the teacher was, at that time, simply
not teaching mathematics. For Year #3, all 19 participants turned in units, thus yielding a
production rate of 100%, and of the 19 who turned in units, 14 participants have implemented
these units, thus yielding an implementation rate of 74%. However, it should be noted that of
the five individuals who reported not having used their units, most replied that they haven’t
covered those topics as of the time of the completion of this qualitiative instrument.
Apparently, most intend to use their units before the school year ends. The overall “production
rate” of all participants for the three years of this project was 93%, while the overall
“implementation rate” for participants across the three years was 84%.

‘ Fﬁrther, in Year #3, information taken from qualitative data disclosed that 15 of the 19
participants (79%) had implemented other units gained through this project. This was also true
in Year #2. Year #1 data showed an implementation rate of 95% (19 participants) relative to
other units gained through this project. Of the total 58 participants for the three years, 84% of
them have also implemented other units gained from the project.

When asked if they had shared their projects with mentees, in Year #1, participants
shared their projects with mentees at a rate of some 75%. However, Year #2 participants
appear to have shared their projects with mentees at a lower rate (approximately 40%). Year
#3 participants have shared their projects with their mentees at a rate of 58% (11
participants). For the entire project, some 58% of participants across the three years have
shared their projects with his/her mentees.

As was noted in earlier yearly reports, the Dunn Teaching Styles Inventory was
administered to project participants, with alpha reliabilities presented in Table 49. Caution in
interpretation of these scales is dictated by the low reliabilities which may due, in part, to the

small sample size.
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Table 49.
Dunn Teaching Styles Inventory Reliability Coefficients
Dunn Teaching Styles Pre Test Post Test
Sub Scales Alpha Alpha #
Reliability Reliability Items

Instructional Planning .64 76 12
Teaching Methods .00 .40 6
Student Grouping .35 40 6
Room Design .82 81 6
Learning Environment .65 .70 7
Evaluation Techniques .65 75 8
Teaching Characteristics .25 .30 8
Educational Philosophy .55 74 14
Number of Cases 38 58

Data which were collected pre/posttest on participants from the Dunn Teaching Styles
Inventory are presented in Figure 1. This figure displays average pre/posttest ratings on all
eight of the subscales measured by the Dunn Teaching Styles Inventory for all data collected. It
should be remembered that for Year #1, only posttest scores were collected; therefore, no t-
testing was performed on that year’s data. However, Figure 1 includes all pretest information,
since they are average pre/posttest ratings. T- Tests were run on all pre/posttest scores gained
on the Dunn Teaching Styles Inventory subscales for Years #2 and #3. During Year #2, two
subscales -- room design and teaching methods— did reveal significance differences at the .05
level; however, no other significant differences were shown at any time during the project.

As can be seen from this chart, cumulatively, educational philosophy (pre/post),
teaching characteristics (pre/post), and student groupings (pre/post) all appear to be
approaching an “individualized” teaching style. This was true with Year #2 and #3
participants also. Again, as has probably been the case in the previous reports, it may be that
the some of the subscales in transition are such because teachers do not maintain ultimate
control over some of these variables.

However, as has been the case in both previous years, it does appear that this group of
teachers is reasonably open and flexible to classroom interaction and is comfortable with a
lesser amount of direct supervision given to students. In other words, these teachers are not

afraid to let students become actively involved in their learning.
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As noted in the evaluation plan relative to Objective #6, participants were to be
observed, and as noted earlier under instruments, each teacher was observed by two evaluation
professionals midpoint in the project. Each was rated according to a “Classroom Observation
Schedule” developed by evaluators which assessed each participant on eleven different
categories ranging from 0 = Not Observed to 3 = Very Good.

The t-test, as shown in Table 50, reveals no significant difference between the average
rating given by the two observers. In addition a test of the difference in the variability of the
two raters was conducted. The results indicated there was no significant difference between the
variance in the assigned ratings between the two raters. These results are shown in Table 51. It
was concluded from these analyses that the two ratings could be averaged or summed for further

analyses. For this report, the two ratings were averaged for the analyses presented below.

Table 50.
t-Test of the Difference Between the Mean Ratings Assigned by the Two Raters
Statistics Rater #1 Rater #2

Mean 2.03 2.05

Variance 0.11 0.0

Observations 57 57

Pearson Correlation 0.10

H thesized Mean 0

Difference

Df 112

T Stat -0.34

P(T<=T) One-Tail 0.37

T Critical One-Tail 1.66

P(T<=T) Two-Tail 0.73

T Critical Two-Tail 1.98|Difference .02

Not Alpha .05
Significant
Table 51.
F-test of the Difference Between Rater Variances
Statistics Rater #1 Rater #2 Average
Difference

Mean 2.03 2.05 -0.02
Variance 0.11 0.09
Observations 57 57
Df 56 56
F 1.25 n.s.
P(F<=PF) One-Tail 0.20
F Critical One-Tail 1.56
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Analyses of variance were computed to test the significance of differences between the
mean scores obtained on each of the eleven subscales of the scale for each grade level. There
was no signficant difference by grade on any of the scales except cultural sensitivity. As such, a
Duncan’s Multiple Range Test was run on this subscale, with results presented when the subscale
is shown below.

However, each subscale average by grade is shown below beginning with reliability
coefficients for each subscale shown in Table 52. As can be seen, the reliabilities range from a
high of approximately .94 to a low of .40. These reliabilities should caution persons

interpreting the meaning of these subscale scores.

Table 52.
Classroom Observation Schedule Subscale Reliabilities
Observation Subscale Cronbacn’s Alpha # Items # Cases
1. Ciassroom Climate 82 11 57
2. Classroom Management 52 4 57
3a Communication Non-Verbal 42 5 57
3b. Communication Verbal 81 3 57
4. Competency And Preparation .69 9 57
5. Instructional Style 79 23 57
6. Materials/Equipment 86 2 57
7. Physical Arrangement 86 4 57
8. Student/Teacher Interaction 81 6 57
9. Technology Integration .94 6 57
10. Time Management .60 3 57
11. Cultural Sensitivity 40 3 57
Table 53.
Classroom Climate by Grade
Project Total (# of Items=11)
Grade Level Mean Std Dev Cases
All Participants 24.23 4.54 57.00
Grade 9 23.60 4.46 21.00
Grade 8 25.53 4.28 18.00
Grade 7 22.06 5.41 8.00
Grade 6 24.95 4.21 10.00
Table 54.
Classroom Management by Grade
Project Total (# of Items = 4)
Grade Level Mean Std Dev Cases
All Participants 8.38 2.36 57.00
Grade 9 7.98 2.90 21.00
Grade 8 8.75 1.95 18.00
Grade 7 8.19 1.53 8.00
Grade 6 8.70 2.46 10.00

BEST COPY AVAILABLE
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Table 55.

Communication Nonverbal by Grade

Project Total (# of Items = 5)
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Grade Level Mean Std Dev Cases
All Participants 12.61 1.61 57.00
Grade 9 12.29 1.68 21.00
Grade 8 12.86 1.52 18.00
Grade 7 12.75 1.73 8.00
Grade 6 12.70 1.69 10.00
Table 56.
Communication Verbal by Grade
Project Total (# of Items = 3)
Grade Levei Mean Sta Dev Cases
All Participants 8.59 0.73 57.00
Grade 9 8.60 0.66 21.00
Grade 8 8.67 0.84 18.00
Grade 7 8.31 0.88 8.00
Grade 6 8.65 0.53 10.00
Table 57.
Competency and Preparation by Grade
Project Total( # of Items =9)
Grade Level Mean Std Dev Cases
All Participants 21.18 3.43 57.00
Grade 9 20.76 3.35 21.00
Grade 8 21.44 3.50 18.00
Grade 7 20.38 2.79 8.00
Grade 6 22.25 4.32 10.00
Table 58.
Instructional Style by Grade
Project Total (# of Items = 23)
Grade Level Mean Std Dev Cases
All Participants 43.66 8.60 57.00
Grade 9 42.36 9.22 21.00
Grade 8 45.86 7.51 18.00
Grade 7 40.63 10.12 8.00
Grade 6 44 .85 7.88 10.00
Table 59.
Materials/Equiptment by Grade
Project Total (# Items = 2)
Grade Level Mean Std Dev Cases
All Participants 3.69 1.92 57.00
Grade 9 3.24 2.17 21.00
Grade 8 4.28 1.79 18.00
Grade 7 3.75 1.39 8.00
Grade 6 3.55 1.92 10.00
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Table 60.
Physical Arrangement by Grade
Project Total (# of Items = 4)
Grade Level Mean Std Dev Cases
All Participants 10.11 1.5 57.00
Grade 9 9.69 1.40 21.00
Grade 8 10.42 1.43 18.00
Grade 7 9.44 1.27 8.00
Grade 6 10.95 1.64 10.00
Table 61.
Student/Teacher Interaction by Grade
Project Total (# of Items = 6)
Grade Level Mean Std Dev Lases
All Participants 14.86 2.85 57.09
Grade 9 13.69 3.37 21.00
Grade 8 15.86 1.62 18.00
Grade 7 15.13 1.81 8.00
Grade 6 15.40 3.47 10.00
Table 62.
Technology Integration by Grade
, Project Total ( # of Items = 6)
Grade Level Mean Std Dev Cases
All Participants 1.74 4.25 57.00
Grade 9 1.74 4.22 21.00
Grade 8 0.83 3.18 18.00
Grade 7 1.19 2.64 8.00
Grade 6 3.80 6.44 10.00
Table 63.
Time Management by Grade
Project Total (# of Items = 3)
Grade Level Mean Std Dev Cases
All Participants 7.74 1.58 57.00
Grade 9 7.79 1.52 21.00
Grade 8 8.03 1.56 18.00
Grade 7 7.06 1.76 8.00
Grade 6 7.65 1.65 10.00
Table 64.
Cultural Sensitivity by Grade
Project Total (# of Items = 3)
Grade Level Mean Std Dev Cases
All Participants 4.65 1.85 57.00
Grade 9 4.93 1.27 21.00
Grade 8 3.61 1.95 18.00
Grade 7 3.88 1.53 8.00
Grade 6 6.55 1.34 10.00

As mentioned above, analysis of variance was performed on all subscales, with the only one

signfiicant — cultural sensitivity — being shown in Table 65. The subsequent Duncan’s Multiple

Range Test disclosed that the eighth mean was significantly lower than the means of Grades
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nine and six. Both grades nine and seven means were lower than the grade six mean. There were
no other differences between pairs of means.

It should be noted from Table 62 that lack of equipment was a significant barrier to
technology integration in the schools. This lack of equipment is what accounts for the low scores

received on this particular subscale.

Table 65.
ANOVA of Cultural Sensitivity By Grade
Sum Of Mean F F
Source D.F. Squares Squares Ratio Prob.
Between Groups 3.00 61.96 20.65 8.45 0
Within Groups 53.00 129.50 2.44
Total 56.00 191.50

At the conclusion of this project, participants were asked to rate the impact of different
components of this program shown in Table 66. This table shows frequencies, means, and
standard deviations for the twelve items included on the quantitétive secﬁon of this
instrument, with each item tying back to the NCTM Standards.

Table 67 presents this same instrument in order of mean ratings, moving from items
receiving the highest mean ratings to those receiving lower ratings. Again, a Likert Scale (1=
Strongly Disagree to 5 = Strongly Agree) was used. By scanning this table, one can see that
participants felt this workshop was effective in meeting their needs overall. The cumulative
overall rating of the project, according to this instrument, was 4.32 (above average) with a
standard deviation of .63. Further, participants apparently felt this project had best helped
them to develop additional ways to make mathematics more meaningful to students, as this
category received the overall highest average ranking (mean =4.59). Following very closely
behind the highest ranked category with a mean of 4.55 was the category of “I have gained
more confidence and skill at using computers, manipulatives, and other technology aids as a
result of participating in this workshop.” The category which received the lowest overall
ranking was that “by participating in this project, I find that I am more sensitive to
cultural/ socioeconomic differences in my students” which received an overall cumulative

ranking of 3.41, or average.
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Table 66.
Participants’ Quantitative Exit Interview Results
n=58
item Responses In Percents & Mcans Strongly Agree Undecided I-)lsagxce Strongly Mean Std Dev
And Standard Deviations/Items Agree Disagree
1. This project has helped me to develop 31 9 10 [\) [H) 4.21 0.61
new ways of assisting students to
intcgrate mathematics into other arcas
of their curriculum.
2. This project has helped me to develop 43 50 7 ) [H) 4.36 0.61

new techniques to motivate my

students to share their thought
processes with me and the other
students in class.

3. This project has helped me to develop ;3 35 3 V) V] 4.59 0.56
additional ways to make mathematics
more meaningful to my students.

4. By going through this NSF project at 53 45 2 0 0 452 0.54
UAB, I have gained ncw ideas and
techniques that | can use to assist
students in fecling more in control of
their success in mathematics.

5. By participating in this project, | find a8 a8 3 ) ) 245 0.57
mysclf encouraging and reinforcing
students to justify their solutions and -
thinking processes in a varicty of ways
as opposed to only a single way.

6. Through this project, I have learned 35 59 5 2 V] 4.26 0.64
new ideas about how to give students
opportunities to connect what they
learn in my class to other areas of their
lives.

7. As a result of participating in this 45 50 5 V] V] 4.40 0.59
project, I have gained new techniques
for assisting my students in being
more active learners.

8. By going through this project, I now 40 48 12 V] V] 4.28 0.67
give my students more opportunities to
investigate, find their own solutions,
and justfy their answer.

9. Through this project, I have gained 55 40 5 V] V] 4.50 0.60
new techniques and ideas regarding
increasing positive student attitfudes
toward math.

10. As a result of participating in this 41 47 12 0 0 429 0.68
project. 1 give my students more
opportunitics to acquire good reasoning
skills.

11. By participating in this project, | find 10 36 38 16 0 341 0588
that | am more sensitive to
cultural/sociocconomic differences of
my students.

12. 1 have gained more confidence and 60 35 5 0o o 4.55 0.60
skill at using computers,
manipulatives, and other technology
alds as a result of participating in this
_project.

Overall Average----—--—--—---o 43.58 46.00 892 1.50 0.00 4.32 0.63

Q
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Table 67.
Exit Interview Items Ranked by Mean
(N=58)

Item Responses in Percents & Means and Standard Deviations/Items Mean | Std Dev
3. This project has helped me to develop additional ways to make 4.59 0.56
mathematics more meaningful to my students.
12.1 have gained more confidence and skill at using computers, 4.55 0.60
manipulatives, and other technology aids as a result of participating in this
project.
4. By going through this NSF project at UAB, I have gained new ideas and 4.52 0.54

techniques that I can use to assist students in feeling more in control of their
success in mathematics.

9. Through this project, I have gained new techni%txes and ideas regarding 4.50 0.60
increasing positive student attitudes toward mat

5. By participating in this project, I find myself encouraging and reinforcing 4.45 0.57
students to justify their solutions and thinking processes in a variety of
ways as opposed to only a single way.

7. As a result of participatinﬁgn this project, I have gained new techniques 4.40 0.59

for assisting my students in being more active learners.

2. This project has helped me to develop new techniques to motivate my 4.36 0.61
siudents to share their thought processes with me and the other students in

class. '

10. As a result of participating in this project, I give my students more 4.29 0.68

opportunities to acquire good reasoning skills.

8. By going through this project, I now give my students more opportunitiesto| 4.28 0.67
inve):’st%;at%, ﬁndut%leir ovEn s’g‘l:t'xtions, ;‘xl\d justify their answer.Ppo

6. Through this project, I have learned new ideas about how to give students | 4.26 0.64
opportunities to connect what they learn in my class to other areas of their

lives.

1. This project has helped me to develop new ways of assisting students to 4.21 0.61
integrate mathematics into other areas of their curriculum.

11. By participating in this project, I find that I am more sensitive to 3.41 0.88
cultural/socioeconomic dif?erencs of my students.

Overall Average——> 4.32 0.63

QUESTION #7:
How effective has this project been at developing a viable “Teachers Helping Teachers
Network” that is meaningful to both mentor and mentee?(Objective #7)

Two basic sections to this objective regarding evaluation are — (a) did the mentee feel
he/she grew professionally as a function of participating in this project; and (b) how did the
mentee and mentor feel about this facet of the project?

The first question — did the mentee feel he/she grew professionally as a result of
participating in this project was assessed through an evaluator-developed instrument which
corresponds to the “Exit Interview.” Mentees were asked to rate the extent to which they felt
this project had aided them in their professional development. Questions placed on this

quantitative assessment were again taken from NCTM Standards. As can be seen from the
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information presented in the table below, mentees rated various elements of the project

differently.

Table 68 presents results of the quantitative mentee evaluation. The response return

rate for the three years was 72% (42 mentees out of 58 possible responding). Specifically, for
Year #3, 17 mentees responded producing a response rate of 89%; for Year #2, 14 mentees
responding producing a response rate of 74%; and for Year #1, 11 mentees responded producing a
response rate of 55%. Table 69 presents mentee evaluations in terms of mean ratings of items on
the scale from highest to lowest (n=42).

Table 68.

Mentee Evaluations
Frequency of Responses in Percents, Means and Standard Deviations

I 5 4 3 2 1
quencies On Percents/Items Strongly Agree " Uncertain Disagree Strongly Mecan Std Dev
Agrce Disagree
1. develop new ways of assisting students 31 50 14 5 [ 407 081

to integrate mathematics into other
arcas of thelir curriculum.

2. develop new techniques to motivate 36 5/ 12 o o 424 0.66
my students to share their thought
processes with me and the other
students in class.

3. develop additional ways to make 50 50 V] ] ] 4.50 051
mathematics more meaningful to
my students.

4. gain new ideas and techniques that 1 45 41 12 2 ] 429 0.77

can usc to assist students in feeling
more in control of their success in
mathematics.

5. encourage and reinforce students to 43 50 2 5 V] 431 0.75
Justify their solutions and thinking
processes in a variety of ways as
opposed to only a single way.

students opportunities to connect
what they learn in my class to other
arcas of their lives.

r. learn new ideas about how to give 41 48 7 5 o 424 0.78

[7. gain new techniques for assisting my 48 50 2 ] ] 445 055
students in being more active
learners.

. give my students more opportunities to 36 5/ 7 5 o 4.19 0.77
investigate, find their own solutions,
and justify their answer.

B. learn new techniques and ideas ¥ 2 7 5 ] 4.19 0.77

regarding increasing positive
student attitudes toward math.

10. give my students more opportunitics 3 57 2 2 o 431 0.64
to acquire good reasoning skills.

11. be more scnsitive to 29 33 29 5 o 390 088
cultural /socliocconomic differences
of my students.

12. gain more confidence and skill at 41 50 5 5 o 426 0.77
using computers, manipulatives,
and other technology aids as a resuly]
of participating in this project.

39.50

leup Average >

ERIC
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Table 69.
Mentee Evaluations Ranked by Mean Rating
5 4 3 2 1

Frequencies On Percents/Items Strongly | Agree Uncertain | Disagree | Strongly Mcan | Std Dev

Agree Dlsagcc

3. devclop additional ways to make 50 50 V) [\) V) 4.50 0.51
mathematics more meaningful to
my students.

7. gain new techniques for assisting my 48 50 2 [+] 0 445 0.55
students in being more active
learners.

5. encourage and reinforce students to 43 50 2 5 (V] 431 0.75
justify their solutions and thinking
processes i & varicty of ways as
opposed to only a single way.

10. give my students more opportunitics 38 57 2 2 (1] 4.31 ' 0.64
to acquire good reasoning skills.

4. gain new ideas and techniques that | 45 41 12 2 o 429 0.77
can use to assist students in fecling
more in control of their success in
mathematics.

12. gain more confidence and skill at 41 50 | 5 5 [+] 426 0.77
using computers, manipulatives, :
and other technology aids as a result|
of partictpating in this project.

2. develop new techniques to motivate 36 x2 12 (1] o 424 0.66
my students to share their thought
processes with me and the other
students in class.

6. learn new kicas about how to give 41 48 7 5 ) 424 0.79
students opportunities to connect
what they leam in my class to other
areas of thelr lives.

8. give my students more opportunitics to 36 2 7 5 o 4.19 0.77
investigate, find their own solutions,
and justify thelr answer.

9. learn new techniques and ideas 36 2 7 5 o 4.19 0.77
ing increasing positive
student attdtudes toward math.

1. develop new ways of assisting students 31 50 14 5 0 4.07 081
to integrate mathematics into other
arcas of their curriculum.

11. be more sensitve to 29 38 29 5 (1] 3.90 0.88
cultural/socioeconomic differences
of my students.

Group Average > 39.50 49.17 825 325 0.00 4.25 0.72

By scanning Table 69, one can see that mentees felt this workshop was effective in
meeting their needs in basically all areas rated. The overall mean average for all mentees who
responded was was 4.25, with a standard deviation of .72, Mentees ranked their interaction
with this project highest in the following areas: (a) developing additional ways to make math

more meaningful to students (4.50); and, (b) gaining new techniques for assisting students in being

g8
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more active learners (4.45). The lowest ranked category by mentees across the three years dealt
with learning skills which would help them be more sensitive to cultural/socioeconomic
differences in students, which was received an overall mean rating of 3.90, still above average,
however.

In terms of the involvement of mentees in this project, and has been noted in earlier
individual yearly reports, it is reasonable that these items would have received a high rating
since these are activities in which mentor and mentee can engage at the school level, probably
more easily than some of the other items listed.

Qualitative evaluations regarding what mentees thought about the project and how
mentors perceived this mentor-mentee relationship reveal that mentees thought they had
grown professionally from their participation in this project. Across all three years, mentees
felt the shaﬁng of ideas, the networking of professionals, and the support system being
involved in this project had provided was beneficial to them. The challenge of working in a
project such as this was mentioned, as well as the fact that the gaining of new, up-to-date
information and teaching practices appeared important. Many noted they would like to have
had more contact with their mentors ranging from more time in the project to more time in
school, and specifically possibly having been involved during the summer workshop would
have been beneficial. Some felt this relationship had helped them more accurately assess the
own strengths and weaknesses, while others felt that gaining better technology skills had
benefitted them greatly. Being able to better communicate among other faculty at the school
level was an interesting by-product mentioned by some mentees.

Relative to how participation in this project had aided them professionally, some
noted gaining more up-to-date teaching methods and new ideas for motivating students.
Helping them to become more “open-minded” about various teaching techniques, gaining a
“fresh perspective” and better knowledge of technology were other comments. Further, gaining
more confidence in their own ability to teach, to interact with other math teachers, and gaining

additional skills at using cooperative learning effectively were mentioned. One person noted
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gaining a better understanding of the “team teaching” approach. And, when asked to list skills
learned from this relationship, myriad techniques, strategies, etc. were listed again from
mentees across the three years, all of which can be found in the appendices of each of the
individual yearly reports.

Qualitative information regarding what mentors thought of this relationship also
seemed positive. Mentors, like mentees, liked the opportunity to share with others in the
school. It increased communication between themselves and others which encouraged
collaborative problem solving, team work, and networking. Some thought it was a constructive
way to begin dialogue with otheys in their schools. Further, they liked the sharing of
ma-lterials, working toward common goals, and the excitement of seeing their mentee learn new
teaching techniques. Many of them too, as was the case with mentees, would like to have had
more time to interact with each other. It was mentioned that choosing a mentee from a feeder
school could have been helpful to facilitate downward dispersion of ideas.

When asked how this relationship has helped mentors professionally, comments
relative to increasing communication in the schools was cited frequently. Further, it helped
them become more organized, efficient, confident, assertive, and better able to reach out to
fellow teachers for assistance. It aided some in keeping abreast and incorporating technology
and manipulatives in instruction. Some developed new professional relationships. When asked
what they would change about the mentor-mentee relationship, the majority of the comments
centered around involving the mentee earlier, perhaps toward the end of the summer workshop.

Finally, when asked what ideas, equipment, instructional aids, etc. had they shared
with their mentees, many and varied examples of sharing, communication, and professional

interaction were listed and can be noted from Appendices of the individual yearly reports.
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QUESTION #8:
How effective has this project been at increasing teacher sensitivity toward students’ diverse
learning styles, particularly minority underrepresented groups?

On two previously mentioned scales, reference has been made to assessment of teacher
sensitivity to cultural differences. As can be recalled, under Objective #4, teacher projects
(units) were rated according to eleven different categories, with one being “capacity to
communicate sensitivity to cultural diversity.” The overall cumulative mean project ranking
relative to this category was 3.02, or average. Specifically, for Year #1 participants, this
category received the second highest composite ranking of all eleven (3.56); for Year #2
participants, this category on student-developed units received the second lowest overall
rating (3.00). For Year #3, this category again received the second lowest rating on student-
rieveloperi unirs, receiving a mean of 3.05.

Second, relative to the quantitative part of the Exit Interview mentioned under
Objective #6, participants themselves were asked to rate how effective this project had been at
communicating this concept. Overall for the three years, it received the lowest ranking on the
quantitative section of the Exit Interview, with the cumulative mean being 3.41, as can be seen
in Table 67. And, in each individual yearly report, participants ranked this category lowest on
this evaluation instrument. Overall, 46% of individuals agreed or strongly agreed that this
project had assisted them in being more sensitive to cultural/socioeconomic differences in
students. This particular category on the Exit Interview quantitative section revealed that
some 38% of project participants across the three years were uncertain as to how to evaluate
this category, as seen in Table 66.

Last, relative to quantitative assessment of cultural sensitivity, mentees also gave this
category the lowest overall ranking for the project, as can be seen from Table 69 where this
category received a mean rating of 3.90. and a standard deviation of .88. Mentees from all three

years rated this category lowest.
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Qualitative information regarding skills acquired that address cultural sensitivity
was also gathered from the Exit Interview, Question #2. Participants cited skills at using
manipulatives, computers, and graphing calculators as helping, since many of their students are
not exposed to their resources at home. Further, using cooperative learning was mentioned as
helping students who are culturally disavantaged. Others didn’t feel students should be
taught any differently, and that by using hands-on activities, this could more readily address
the disparity between cultures and environments. One participant mentioned that by being
involved with other teachers who teach culturally dis.advantaged students, her own awareness
of the importance of this concept was reaffirmed.

During the course of this project, each participant was administered a learning styles
inventory (Dunn Learning Styles Inventory) as well as the personality preference inventory
mention-ed earlier (Myers-Briggs Type Indicator), the idea being that if participants knew
more about themselves and their own learning styles and personality preferences, they might
be more sensitive to students’ learning styles and personality preferences. Table 70 shows results
of the Myers-Briggs Type Indicator according to preferences for all participants. And, as can be
seen, approximately one-third of project participants were of the "IST]” preference, which, is
also common among mathematicians. Further, the “ST]” preference accounted for
approximately 54% of all participants in this project. Table 71 shows how these eight different
polarizations — Introversion, Extraversion, Sensing, Intuition, Thinking, Feeling, Judging, and

Perception correlated with student evaluations.

Table 70.
Preferences Displayed on Myers-Briggs by Participants
Myers Briggs
‘Type Frequency %o
. IST] 20 35
EST] 11 19
ISF] 8 14
ENT]J 5 9
ESE 4 7
INT 4 7
ENF] 2 3
ENFP 1 2
ENTP 1 2
INFP 1 2
ISTP 1 2
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As can be seen from Table 71, it appears that the more extraverted the teacher was
across the project, the higher ratings he/she received from students (Teacher Scale), and
apparently the more confident student were in their abilities to learn math (Math Confidence).
Factor analysis can again assist here; therefore, Table 72 shows a correlation matrix of the
Myers-Briggs polarities with sex. The same procedure used in the previous two factor analyses
was used here. A principal components analysis of the correlation matrix was computed. All
factors with eigenvalues equal to or greater than 1.00 were retained and rotated to the varimax
criterion. These standards disclosed four factors, as seen in Table 72 which displays the rotated
factor matrix and associated statistics. To aid in the interpretation of the analysis, only
item/factor correlations equal to or greater than .20 (absolute value) were displayed. At the
néxt stage the focus was on the greatest correlation in each row. And, as can be seen from Table
72, results of this analysis add confirmatory evidence of what is professed by the Myers-Briggs
developers, specifically, there are four dimensions representing eight polarities; however, sex

appears to be rather equally split between factors 1 (Sensing-Intuition) and 4 (Judgment-

Perception).
Table 72.
Factor Analysis of the Correlation Matrix Composed of
' Myers-Briggs Polarities and Sex
Variables - ractor 1 Factor 2 Factor 3 Factor 4 Communality
Extraversion -0.88 0.81
Introversion 0.89 0.81
Sensing -0.81 0.70
INtuition 0.86 0.77
Thinking -0.81 0.66
Feeling 0.87 0.77
Judgment 0.84 0.73
Perception 0.42 0.40 -0.54 0.65
SEX 0.49 0.49 0.52
EIGENVALUE 2.25 1.65 1.31 1.21
PCT OF VAR 25 18 15 13
CUM PCT 25 43 58 71
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When participants were asked on the qualitative section of the Exit Interview if, and
how, this project has helped them to become a better teacher, several participants noted
having modified their teaching style as a result of their involvement in this workshop. They
report now being more “student centered” versus previously being “teacher centered.” They
reported an increase in motivation by renewing their interest in the level of math they teach.
They use technology and manipulatives more now, are more comfortable and confident with
computers and other instructional resources, and have a better base of content knowledge. And,
finally, they report having learned new ways to make math “fun” for students which has
improved both student and teacher attitudes.

In conclusion, five focus groups were held with participants representing each of the
three years of the projects being involved in order to gain more indepth information relative to
how participants felt about this project. Leaders of these focus groups were evaluators and
mathematics spedialists in the field, all of whom produced formal reports for this project. Four
specific questions were asked: (1) What do you believe were the successes of this project and
your participation in it; (2) How has this project facilitated your growth as a professional; (3)
What have been some of the barriers to your being able to implement what you have learned in
this project in your class or your school; and (4) Do you plan to continue your development as a
mathematics teacher, and if so, how? Relative to Question #1, participants believed there
were many successes of this project, including gaining new (or additional) skills at using
technology, increased enthusiasm of teachers, more teacher confidence in the classroom, better
support from administrators, new and fresh perspectives on teaching, challenging work which
aided participants in again knowing what is was like to be a “student,” and overcoming fear in
using certain teaching tools and methodologies. Relative to Question #2, participants believe
this project facilitated their professional growth by increasing their teacher self-esteem and
confidence, locating age-appropriate materials for students which made their more able to be
proficient at their jobs, gaining skills at working to include administrators early on in the

introduction and implementation of new teaching practices, better and more assertively
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confident teéching style, better communication with other teachers, opportunities to increase
skills at working in teams, and just generally giving some a “jump start” that was needed.
When discussing Question #3, participants appear to have been in agreement on the general
barriers to their successful implementation of teaching tools, methodologies, etc. gained from
this project. Specifically, they noted money, time, lack of equipment or poor and outdated
equipment, incompatibility of equipment, overcrowded classrooms, a general “space” issue, and
a lack of good solid preparation by elementary teachers who prepare students for middle school
academic work. Finally, relative to Question #4, when asked if participants planned to
continue their professional development as a mathematics teacher, many wanted to gain
additional skills at using the computer and more manipulatives. Others are attending more
professional meetings, while others want to move into curriculum development or expand their
grant-writing skills. Some are continuing with postgraduate work as a result of the credits they
earned through this program.
IV. Summary and Conclusions

This three year project, set to accomplish eight objectives, appears to have been
successful at accomplishing the vast majority of these eight endeavors. Across the three years
and fifty-eight participants, significant gains in content knowledge both in
Algebra /Probability and Statistics and Geometry were made, as noted specifically under
Objective #1. As a matter of fact, only Year #3 participants failed to show a significant gain in
Algebra/Probability and Statistics. In all other years both in Algebra and Geometry,
significant gains were noted. Sixth grade teachers particularly profited from this project, both
in Algebra and Geometry. It appears the project staff was successful in imparting the
information needed in order for participants to make necessary progress. -

Secondly, it appears that, as a group, participants across the three years gained more
confidence in their own ability to use computers effectively in the classroom, and as a result of
this increased confidence, they are more willing to take personal responsibility for their

students’ ability/inability to utilize computers. Participants over the course of this project
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became more computer literate as well as more proficient at using manipulatives and other
technology tools used to effectively teach mathematics. And, although barriers to using
manipulatives do exist, participants did not appear to be greatly encumbered by them.
However, for research purposes, general barrier factors were sufficiently identified in global
terms such that additional study may now take place to develop appropriate mechanisms for
minimizing barriers to using manipulatives.

Participants gained skill and feedback at producing products specifically utilizing
technology or other teaching methodologies which can be used to assist in facilitating positive
student attitudes toward mathematics. However, it did appear that those units incorporating
technology were at least rated significantly different in some way from those not utilizing
technology.

It seems ﬁ1at teachers, as a group, gained relatively high teacher evaluations after
participating in this workshop; however, we can’t attribute these evaluations to the workshop
intervention, since pretest comparisons were unavailable. Ninth grade teachers generally
gained the lowest evaluations, which could, in part, be due to difficulty level of classes or even
to the age group of students. Further, ninth grade students” math confidence level and math
attitudes were lower, as was their feeling about the usefulness of math.

As an entire group, teaching styles did not appear to change significantly. However,
during Year #2, some significant changes were noted in Room Design and Teaching Methods.
Teachers’ educational philosophy, teaching characteristics, and student groupings across the
years appeared to stay relatively stable, as all from year to year approached an
“individualized” approach. Numerous other teaching styles scales were in transition, again
understanding that in many instances, teachers’.educational philosophy was more
individualized than they were actually able to exhibit in the classroom because of extraneous
influences.

Upon direct observation, as a group, teachers appeared competent in teaching their

subject matter and used teaching strategies designed to maximize classroom learning of students.
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However, lack of equipment was observed by evaluators as being a serious obstacle to
implementing new strategies gained from this project.

Teachers felt this project helped them most in gaining additional ways of making
mathematics more meaningful to their students; and as a by-product in some instances, these
new skills revitalized them in their profession. Teachers further felt they gained more skill
and confidence in using technologies presented in this program, and as a result, numerous of them
indicated they were proceeding further with additional training, education, etc.

By and large, it appears this project was successful; however, if replicated, additional
work might be indicated in the areas of (a) the mentor-mentee relationships; and (b) cultural
sensitivity. Specifically, numerous mentors and mentees alike desired to spend more time
together, either during the summer workshop or at fqllowup sessions, since their school
interaction was limited. Further, some participants felt the area of cultural sensitivity was not
sufficiently stressed, and if reproduced, additional time and effort might be utilized in
approaching this subject.

It does appear, at least to some extent, that personality preferences of the teacher play
some role in the teaching of mathematics, and although some very preliminary work was
performed through this project, additional work in this area is indicated.

In closing, according to one of the focus group reports, “it seems that issues regarding
access to sufficient computers, compatibility among operating systems, and support from peers
and administrators must be addressed before the greatest benefits from this program can be

realized.”
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APPENDIX R.

Evaluation Plan

Objective #1

OBJECTIVE

ACTIVITY

Each teacher will have acquired

increased knowledge of appropriate

concepts in the following areas:

A. Pre—-algebra
B. .Pre-Geometry
C. Probability and Statistics

Objective #1 will be met through
the Workshop which will include the
following:

A. Formal classroom instruction
in content of mathematical
concepts

EVALUATION PROCEDURE

. Process: This section of the evaluation will include the following:

A. A detailed syllabus including
instructional objectives
outlining content and proce-
dures pertinent to each area

presentation will be developed.

B. An evaluation instrument will
be developed based on the
syllabus. This instrument will
be designed to measure the
adequacy of contenht coverage
and presentation's use of
technology as seen by the
teacherz and project staff.

C. A pre-test measure will be given

to access the status of the

knowledge of incoming teachers.

D. A survey of teacher satisfaction
will be used to evaluate the
" project presentations,
materials, and other aspects of
the workshop environment.

Outcome: Teacher growth will be assessed through a cognitive test over
the concepts presented from each unit.

30




APPENDIX & (cont.)

Evaluation Plan

Objective #2

OBJECTIVE ACTIVITY
Each teacher will demonstrate Objective #2 will be met through
proficiency in the use of selected the Workshop which will include
technologies. : the following:

A. Formal classroom presentation(s)
and demonstrations.

B. Instruction will be combined
. with "hands-on" experience with
computers, computer software,
computer graphics, games,
programmable calculators, and
manipulatives.

. EVALUATION PROCEDURE

. Process evaluation for this objective will be as follows:

A. A detailed syllabus including B. An evaluation instrument will be
instructional objectives . developed based on the syllabus.
outlining content and procedures This instrument will be designed
relative to the introduction of to measure the adequacy of which
technology into the teaching of . instruction on use of selected
middle school mathematics will technologies agrees with
be developed. objectives of the syllabus.

C. A survey of teacher satisfaction
will be used to evaluate the
project presentations, '
materials, and aspects of the
workshop environment relative to
the teaching of use of selected
technologies.

Outcome: Each participant's ability to apply selected technologies will be
assessed through use of a checklist and a cognitive instrument.

Aruitoxt provided by Eic: -



O

ERIC

Aruitoxt provided by Eic:

APPENDIX £ (cont.)

Evaluation Plan

Objective #3

OBJECTIVE

ACTIVITY

Each teacher will demonstrate know-
ledge of instructional skills in
applying technology appropriate to
middle grade mathematics students.

Objective #3 will be met through
the Workshop to include the
following:

A. Formal classroom instruction in
methods of teaching mathematics.

B. Laboratory sessions giving
practical experience in the

_methods taught.

EVALUATION

A. A detailed syllabus including

instructional objecti?%s
outlining content and procedures
pertinent to the teaching of
application of technology to
middle school students will be
developed.

Process evaluation for this objective will include the following:

PROCEDURE

———

B. An evaluation instrument will
be developed based on the
syllabus. This instrument will
be designed to measure the
adequacy of content coverage
and the presentation's use of
technology as seen by the
teachers and project staff.

C. A survey of teacher satisfaction
will be used to evaluate the
project presentations,
materials, and other aspects of
the workshop environment
relative to acquisition of
instructional skills related to

the application of technology.

developed.

Outcome: A cognitive assessment covering the application of instructional
technologies to the teaching of

middle school students will be
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APPENDIX A (cont.)

Evaluati

Objective #4

on Plan

OBJECTIVE

ACTIVITY

Each teacher will develop at least
one instructional unit incorpora-
ting mathematical concepts, tools,
technology, and instructional
strategies.

Objective #4 will be met through
the Workshop, specifically
pParticipant Presentations, and
Follow-Up in the following manner:

Each participant will develop an
instructional unit stressing the
integration of newly acquired
mathematics concepts in pre-
algebra, pre-geometry, or
probability/statistics.

EVALUATION

PROCEDURE

Process: Process evaluation will consist of a survey of teacher satis-
faction which will be used to evaluate this aspect of the
Workshop to include adequacy of this pedogogical method to the
production of a viable instructional unit.

. e ———————————

Outcome: Outcome evaluation of this objective will include the following:

A. An implementation matrix deve-
loped to monitor the degree to
which the student's unit is
congruent with the NCTM and
Alabama state mathematical

B. A checklist developed to monitor
the presence of- salient
‘ dimensions of a professionally
endorsed teaching unit.

standards and objectives.
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Evaluation Plan

Objective # S

OBJECTIVE

ACTIVITY

Each teacher will demonstrate
knowledge of strategies for
increasing positive student atti-
tudes toward mathematic by the
incorporation of these strategies

Objective #5 will be met through
the Seminars and Follow-Up to
include the following:

A. incorporating in units strate-

into his/her instructional unit. gies for "engineering .
individual student success" to
include techniques for aiding
students in self discipline,

“geal setting, and related

- ' ‘aspects of achievement

=t motivation.

B. incorporating in units role

models appropriate to enhancing
positive student attitudes
toward mathematics.

EVALUATION PROCEDURE

Process: Process evaluaticn will include the following:

A. A detailed syllabus including instructional objectives outlining
content and procedures instrumental to increasing positive student
attitudes toward mathematics. :

B. An evaluation instrument will be developed based on the syllabus. This
instrument will be designed to measure adequacy of coverage and
presentation's incorporation of these strategies.

C. A survey of teacher satisfaction will be used to evaluate seminar
presentations, materials, and other aspects.

—_——— e

Outcome: Outcome evaluation for this objective will include the following:

A. The syllabus for the unit will
be evaluated for the presence of
techniques suggested in the
seminar.

B. A cogn:tive measure of the
acquisition of knowledge of the
techniques presented in the
seminar will be administered.

C. The unit chosen for presenta-

. tion/implementation will be
observed for the use of
suggested strategies. -

D. An affective instrument will be
administered to students before
and after instruction to
determine attitudinal changes
toward mathematics.

ERIC . 84
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APPENDIX # (cont.)

Evaluation Plan

ctive #6

OBJECTIVE

ACTIVITY

Each teacher will implement the
teaching strategies and instruc-
tional materials during the
following school year.

Objective #6 will be met through
the Workshop (Participant Presen-
tations) and Follow-Up by utilizing
in-school visitations and follow-

up

consultation when needed.

EVALUATION PROCEDURE

Process: A survey of teacher satisfaction will be conducted to measure
adequacy of the follow-up visits.

Outcome: Outcome evaluation for this objective will include the following:

A.

-

Pre- and post measures based on
teacher's objectives will eval-
uate cognitive growth in any, or
all, of the three content areas
that will be taught to middle
schcol students. If possible,
"“comparison group(s) wi bé
used.

B'

Actual, qr videotape, presenta-
tions will} Pe evaluated by at:
iBast ¢wo project stafr members.
Mirs wiii Pt actomplisned
throvgh the use of an observa-
tioral checklist nasea on the
teacher's syllabusi and the goals
of the project.

C.

Use of a table of specifications
of student outcomes and an
achievement test will be
developed and evaluated for
content validity.

The test referred to in "C”
above will be admimistered to

“gtudents as a measure of

achievement.

Student satisfaction measures
will be obtained.

BESTCOPY AVAILABLE
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APPENDIX A (cont.)

Evaluation Plan

Objective #7

OBJECTIVE ACTIVITY
Each teacher will serve as mentor Objective #7 will be met through
for a fellow mathematics teacher the Teachers Helping Teachers
during the academic year. Network.

EVALUATION PROCEDURE

Process: Both mentor and mentee will be requested to completer an
evaluation of this component which will include items related to
probleme encountered, suc&ésses, failures, recommendations for

~ enhancement, and other professional satisfag&ion. —_

Outcome: Outcome measures will be determined based on whether mentee
incorporates the philosophies and techniques experienced by

the project in-his/her classroom and the extent to which mentee

N becomes a mentor for another middle school mathematics teacher.

(V]
I
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APPENDIX & (cont.)

Evaluation Plan

Objective #8

;o OBJECTIVE

ACTIVITY

Each teacher will demonstrate a
sensitivity to student learning
styles, particularly as they relate
to minorities and other under-
represented groups.

Objective #8 will be met through
the Seminars and Follow-Up as
specified below:

A. incorporating in units strate-
gies responsive to divergent
learning styles

B. incorporating in units examples
.of how mathematics is used by
~-~jindividuals in other cultures

C. incorporating in units role ™™~
models appropriate to minority
and other underrepresented
groups.

EVALUATION PROCEDURE

Process: This section of the evaluation will include the following:

A. A detailed syllabus including
instructional objectives out-
lining content and procedures
pertinent to the relationship of
mathematical instruction to
cultural diversity.

B. An evaluation instrument will
be developed based on the
“syllabus. This instrument will
be designed to measure the
adequacy of content coverage and
the presentation's incorporation
of these strategies.

C. A survey of teacher satisfaction
will be used to evaluate the
seminar presentations,
materials, and other aspects.

Outcome: Outcome evaluation for this objective will be as follows:

A. Teacher growth will be documented by an assessment over
- content matter from seminar.

B. Assessment of teacher's instructional unit for sensitivity
to cultural diversity will be accomplished through. an -
observational checklist.

»
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Demographic Survey 1|
National Science Foundation Workshop

1. Age:

21-30 Years
31-40 Years
41-50 Years

. 51-60 Years
Above 60 Years

moOZEp

2. Gender:
A. Male
B. Female

3. Current Marital Status:
A. Married
- B. Single
C. Separated
D. Divorced
E. Other: Explain:

4. Highest Degree Held:
- A. BS.

B. B.A.

C. Masters

D. Specialist

E. Doctoral

S. Year bachelor's degree awarded:
A 1950 - 1960
B. 1961 - 1970
C. 1971-1980
D. 1981 - 1990
E. 1991 - present

6. From what institution did you receive your undergraduate degree? Please
write it in.

7. What is the major field of study of your highest degree? Please write it in.

8. What is your Bachelor's Degree major? Please write it in.

83




Page 2

9. What is your Bachelor's Degree minor? Please write it in.

10. What is your level of certification? Please write it in.

11. What is (are) your area(s) of certification? Please write in.

12. Are your currently working toward an additional degree?
A. Yes.
B. No.

If so, what degree? Please write it in.

What instituton?

13. How many years have you been teaching? Please write it in.

14. How many years have you been teaching mathematics? Please write it in.

15. By what school district are you employed? Please write it in.

In what county? Please write it in.

30



16.

17.

18.

19

Do you hold a second job?

A. Yes.
B. No.

If so, how many hours per week are you devoted to it?

Hours Per Week.

Highest degree obtained in school by your mother?

A. Below high school.
B. High school.

C. Bachelors

D. Masters

E. Doctoral.

Highest degree obtained in school by your father?
A. Below high school.
B. High school
C. Bachelors
D.Masters
E.Doctoral.

. Were you raised in a home with both parents?

A. Yes.
B. No.

If not, with whom did you live growing up?

Page 3

20. Please list all math courses you took in high school?




Page 4

Briefly discuss what made you decide to major in mathematics educaton.
Please include how you interest in math evolved starting as a young student.
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Demographics Survey Il
National Science Foundation Workshop

1. What grade level do you currently teach?

2. In what enrichment programs, if any, have you participated ?
Please list them.

3. List all professional organizations in which you hold membership (f.e., AEA,
CAMA, etc.)

4. Do you integrate computer usage into your classroom teaching?
A. Yes.
B. No.

If so, how

5. Describe briefly your teaching style.

6. Describe briefly the administrative support for your school's math
program?

93




Page 2

7. Do you consider being a classroom teacher your career?

A. Yes.
B. No.

8. What is the average number of hours of homework you require each night?

hours each night.

Each week?

hours each week.

9. Do you have student objectives for your classes?
A. Yes.
B. No.

Are they written?
A. Yes.
B. No.

Are they given to students?
A. Yes.
B. No.

Are they written in behavioral terms?
A. Yes.
B. No.

Are your evaluation procedures built from objectives?
A. Yes.
B. No.

10. Which best describes your skills in the following:

Mathematics theory?
A. Excellent.

B. Very Good.

C. Average.

D. Below Average.
E. Poor.
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Page 3

Mathematics teaching techniques?
A. Excellent.

B. Very Good.

C. Average.

D. Below Average.

E. Poor.

Student assessment?
A. Excellent.

B. Very Good.

C. Average.

D. Below Average.
E. Poor.

Mathematics career guidance?
A. Excellent.

B. Very Good.

C. Average.

D. Below Average.

E. Poor.

Handling student learning problems?
A. Excellent.

B. Very Good.

C. Average.

D. Below Average.

E. Poor.

Individualization of mathematics instruction?
A. Excellent.

B. Very Good.

C. Average.

D. Below Average.

E. Poor.
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Answer cach of the following questions in the space provided. Take as much time as
you need, and make your answer as detailed as vou think the problem requires. In some
cascs there is no single correct answer to a problem.

1. A “fair coin,” when flipped, lands heads up versus tails up about equally often, You

are given three fair coins and flip them simultancously. To each of the following events,
assign a probability expressed as a fraction (for example, -};\

(a) All three coins land heads up.

(b) At least two coins land heads up.

(c) Some coin lands heads up.

(d) No coin lands heads up.

2. The following seven numbers are the scores on a test given to seven students: 65, 70,
70, 85, 90, 95, 95.
(a) What is the range of scores?
(b) What is the average score?
(c) What is the incan of the scores?
(d) What is the median score?

3. A chess tournament is to be held with four players: Amy, Bev, Cal, and Dan. The
object is to determine who is the best player. In chess, two people play, one against
the other; you may assume ties do not happen.

(a) Describe how to set up the tournament; who plays who, and in what order?
(b) What is the total number of games in your tournament?

4. I have 45 cents in my pocket: I have no coins except nickels, dimes, and/or quarters:
I have no more than five coins.
(a) What specific coins could I have in my pocket that total 45 cents?
(b) How many different right answers are there?

5. A group of 8 people are going camping for 3 days and nced to carry all their water.
They read in a guide book that 12.5 liters of water are required for a party of 5 persons
for 1 day. How much water should they carry? '

6. In order to send sccret messages you decide to encode them by replacing cach letter
m the alphabet by the one three letters ahead of it. So, for example, A is replaced
by D, B is replaced by E, and so forth. Another example: the word “BAD” after
replacement of letters (encoding) becomes “EDG.”

(a) By what letters should X, Y, and Z be replaced in order to be able to encode cach
letter uniquely?
(b) Encode the message “ALL STUDENTS ARE BRIGHT.”

(c) You reccive the encoded secret message “BRX ZLQ DJDLQ.” What was the
griginal clear (unencoded) message?

ERIC
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7. In the figures below, the cross-hatched square represents 1 squarc centimeter of area
measure. Estimate the area, in square centimeters, of each figure.

(a) (b)

Y N

8. The following graph shows the amount of rainfall each month (on average) in two
Canadian cities. Answer the questions below about the graph.
(a) In May, which city is rainier?
(b) If you do not like rain, in what month(s) should you avoid Vancouver?
(c) If you do not like rain, in what month(s) should you avoid Montreal?
(d) In what month is the difference in rainfall amounts between the cities greatest?
(e) In what month is the difference in rainfall amounts between the cities least?

30 .

&% Vancouver

% ;
20 K P
Rainfall  [—%o i :
incm i) - » Montreal
10 \\‘ ‘x _}\< Y
@ =Ah .
\'d “\, _:
T \¥

v e
U

0
JFMAMIJI J AS OND
Month
Q : 2 .
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9. You are given sticks of the lengths and number illustrated below. In cach case, deter-
mine whether or not it is possible to form the stated figure with the given sticks by
having the sticks touch only at their ends.

(2) Can 3 sticks of the following lengths be arranged into a triangle?

N — 4Cm

*6(”“

T — {1 M

(b) Can 4 sticks of the following lengths be arranged to form a quadrilateral?

10. A spccial dart board is constructed as illustrated below. Assume you have no special
talent at throwing darts, but that all your darts hit the board.

S 10

20 | 5

(a) Game 1: you throw 1 dart. What is the probability, expressed as a fraction, that
you score at least 10 points?

(b) Game 2: you throw 2 darts. What is the probability, expressed as a fraction, that
you score at lcast 20 points?

(¢) Game 3: you throw 3 darts. What is the probability, expressed as a fraction, that
you score at least 30 points?




GEOMETRY PRETEST FOR NSF INSTITUTE JUNE

Triangle Questions
Given the following information, respond to the questions below.
Angle measures in degrees- ABC=79, BAC=66, BCA=35, BDE=90.
Segment AE is congruent to segment EC. BC=4 cm. AB, BC, AC are not equal
in length. Segment HJ is parallel to segment BL.

1. Which of the following are correct descriptors of triangle ABC?
[ scalene, isosceles, equilateral, equiangular, acute, right, obtuse ]
2. From the segments shown, which one(s) are altitudes of the triangle?
3. Give the name of a segment that is a rpedian of the triangles’-"LA 36}
4. What is the measure of the following angles?
a. AGE b. GEA c. ECL
5. Name a pair of vertical angles.
6. Name a pair of adjacent angles.
7. Name a pair of supplementary angles.
8. What is the length of GE?
9. Name a pair of similar triangles.
10. Does the area of triangle ABE equal the area of triangle EBC? Why or

why not?
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11. Below is an illustration of an aquarium along with a graph of its water level as a
function of time. When the faucet is on, water flows into the aquarium at a steady
rate. When the plug is pulled out, water flows out of the aquarium at a steady rate,
but slower than the faucet’s rate. At various times some events happen which affect
. the water level and/or the rate at which it changes. Identify the time at which each
of the following events occurs:

Water
level in
inches

w b=

o o R

The plug is pulled out with the faucet turned off.
The plug is pulied out with the faucet turned on.
The plug is put in with the faucet turned off.
The faucet is turned off with the plug out.

The faucet is turned on with the plug in.

The faucet is turned on with the plug out.

FO=

plug

(o]

0 5 10
Time in minutes

100
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Polygon Questions
Given AB=BC, AD=DC, AB does not equal AD, and segment HF is parallel to
segment DC.
1. |If possible, give examples of the following polygons that are shown in
the diagram. Use letter names such as ABCD... to name the figures. .(Name
as many as you can see in the diagram. If none exists, write None.)
a. Quadrilaterals

b. Trapezoids

c. Parallelograms
d. Kites

e. Pentagons

f. Hexagons

2. What is the sum of the measures of the interior angles of polygon
ABCDE? Explain how you arrived at this answer.

3. Which of the following pairs of angles are congruent?
a. ABC, ADC b. DAC, DCA c. HED, EDC d. ADC, ACD

4. In the diagram, if point E were to be moved toward point H so that
EA=DC, tell as much as you can about polygon AEDC.

&
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- Circle Questions
Use the following information to respond to the questions that follow.
Point A is the center of the circle. Segment DH is paraliel to segment AB.
AB=10, JF=10, m<BAF=48 degrees, measure of arc JF= 60 degrees.

1. What ié the circﬁmferénce of thé circlé?

2. What is the area of the circle?

3. Choose either arc, chord, secant, tangent, diameter, or radius as the
best descriptor of each of the following segments:

a. KE b. HG c. DH d. AC

-4. Find the length of segment CJ.

i

5. Draw in segment AE. What is its length? Is triangle CAE a right

triangle? Justify your answer.

6. Draw segment AJ. Find the area of triangle AJF.
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Answer each of the following questions. Make your answer as detailed as you think
the problem requires. In some cases there is no single correct answer to a problem.

1. A “fair coin,” when flipped, lands heads up versus tails up about equally often. You
are given three fair coins and flip them simultaneously. To each of the following events,
assign a -probability expressed as a fraction (for example, )

(a) All three coins land heads up.

(b) At least two coins land heads up.
(c) Some coin lands heads up.

(d) No coin lands heads up.

2. The following seven numbers are the scores on a test given to seven students: 65, 70,
70, 85, 90, 95, 95.
(a) What is the range of scores?
(b) What is the average score?
(c) What is the mean of the scores?
(d) What is the median score?

3. I have 45 cents in my pocket; I have no coins except nickels, dimes, and/or quarters;
I have no more than five coins.
(a) What specific coins could I have in my pocket that total 45 cents?
(b) How many different right answers are there?

4. A group of 8 people are going ca.mpmg for 3 days and need to carry all their water.
They read in a guide book that 12.5 liters of water are required for a party of 5 persons
for 1 day. How much water should they carry?

5. In order to send secret messages you decide to encode them by replacing each letter
of the alphabet by the one three letters ahead of it. For example, A is replaced by D,
B is replaced by E, and so forth. Another example: the word “BAD” is encoded as
“EDG.” '
(a) By what letters should XYZ be replaced in order to be able to encode each letter

uniquely?

(b) Encode the message “ALL STUDENTS ARE BRIGHT.”
(c) Decode the message “BRX ZLQ DJDLQ.”

6. You are given 3 sticks of the lengths illustrated below. In each case, determine whether
. or not it is possible to form a triangle with the given sticks by having the sticks touch
- only at their ends.

(2) (b)

- -

—— 4 cm osssssssee— 4 CM
————esssss—— G M aasss—————— G CM
Es———————————esssssss——— 1] CM e ————————————— qcm




7. The following graph shows the amount of rainfall each month (on average) in two
Canadian cities. Answer the questions below about the graph.
(a) In May, which city is rainier?
(b) If you do not- like rain, in what month(s) should you avoid Vancouver? Explain

your answer.
(c) If you do not like rain, in what month(s) should you avoid Montreal? Explain your

answer.
(d) In what month is the difference in rainfall amounts between the cities greatest?

(e) In what month is the difference in rainfall amounts between the cities least?

30
&P Vancouver
>4
20 “‘ !'.
. ) 3
Rainfall ¢, G
in cm i) o » Montreal
10 X E/V‘\ <
- &
h l& 2
2% P )
0

]_’FMAMIJASOND
- Month

4
8. In the figures below, the cross-hatched square represents 1 square centimeter of area
measure. As accurately as you can, estimate the area in square centimeters of each
shaded figure.
(a) (b)

A 5%
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0 g P Y
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9. A special dart board is constructed as illustrated below. Assume you have no special
talent at throwing darts, but that all your darts hit the board.
(a) Game 1: you throw 1 dart. What is the probability, expressed as a fraction, that
you score at least 10 points?
(b) Game 2: you throw 2 darts. What is the probability, expressed as a fraction, that
you score at least 20 points?

5 10

20 5

10. Below is an illustration of an aquarium along with a graph of its water level as a
function of time. When the faucet is on, water flows into the aquarium at a steady
rate. When the plug is pulled out, water flows out of the aquarium at a steady rate,
but slower than the faucet’s rate. At various times some events happen which affect
the water level and/or the rate at which it changes. Indentify the time at which each
of the following events occurs: )

(2) The plug is pilled out with the faucet turned off. 4 ﬁ%
(b) The plug is pulled out with the faucet turned on.

(c) The plug is put in with the faucet turned off.

(d) The faucet is turned off with the plug out.

(e) The faucet is turned on with the plug in.

(f) The faucet is turned on with the plug out. -
16 :
14

. 12

inches
617
4 XA
2l
0 5 10 15
Time in minutes
3

10
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GEOMETRY PRETEST FOR NSF INSTITUTE JUNE

Triangle Questions

Given the following information, respond to the questions below.

~ Angle measures in degrees- ABC=79, BAC=66, BCA=35, BDE=90.

Segment AE is congruent to segment EC. BC=4 cm. AB, BC, AC are not equal
in length. Segment HJ is parallel to segment BL.

Which of the following are correct descriptors of triangle ABC?

[ scalene, isosceles, equilateral, equiangular, acute, right, obtuse ]
From the segments shown, which one(s) are altitudes of the trlangle
Give the name of a segment that is a median of the triangle. ~(h BC/
What is the measure of the following angles?

a. AGE b. GEA c. ECL
Name a pair of vertical angles.

Name a pair of adjacent angles.
Name a pair of supplementary angles.

What is the length of GE?

Name a pair of similar triangles.

10. Does the area of triangle ABE equal the area of triangle EBC? Why or

why not?
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Polygon Questions
Given AB= BC AD=DC, AB does not equal AD, and segment HF is parallel to
segment DC.

1. If possible, give examples of the following polygons that are shown in
the diagram. Use letter names such as ABCD... to name the figures. .(Name
as many as you can see in the diagram. If none exists, write None.)

a. Quadrilaterals

b. Trapezoids

c. Parallelograms
d. Kites

e. Pentagons

f. Hexagons

2. What is the sum of the measures of the interior angles of polygon
ABCDE? Explain how you arrived at this answer.

3. Which of the following pairs of angles are congruent?
a. ABC, ADC b. DAC, DCA c. HED, EDC d. ADC, ACD

4. In the diagram, if point E were to bé moved toward point H so that
EA=DC, tell as much as you can about polygon AEDC.
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" Circle Questions

Use the following information to respond to the questions that follow.
Point A is the center of the circle. Segment DH is parallel to segment AB.
AB=10, JF=10, m<BAF=48 degrees, measure of arc JF= 60 degrees.

1. What is the circumference of the circle?

2. What is the area of the circle?

3. Choose either arc, chord, secant, tangent, diameter, or radius as the
best descriptor of each of the following segments:

a. KE b. HG c. DH d. AC

4. Find the length of segment CJ.

5. Draw in segment AE. What is its length? Is triangle CAE a right

triangle? Justi'fy your answer.

6. Draw segment AJ. Find the area of triangle AJF.
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TO BE COMPLETED BY NSF PARTICIPANT

Social Security #

Efficacy of Technologies Scale

Directions: First, Please place your social security number in the top right-hand space as indicated. Second,
please indicate the degree to which you agree or disagree with each statement below by circling the
appropriate response.

SA=Strongly Agree
A=Agree
UN=Uncertain
D=Disagree
SD=Strongly Disagree

A. Computer Usage:

1. As a result of having participated in this NSF project, 1 have learned SA A U D SD
additional uses of the computer for my class.

2. 1 am more proficient at using the computer as an instructional resource as SA A U D SD
a result of having participated in this NSF project.

3. I am more confident in using computers in my classroom as a result of SA A U D SD
having participating in this NSF workshop.

4. After having participated in this NSF project, I understand computer SA A U D SD
capabilities well enough to be effective in using them in my classroom.

5. As a result of participating in this project, I now use computers in my class SA A U D SD
more frequently than before attending this project.

6. When a student shows improvement in using the computer, it is often SA A U D SD
because | exerted a little extra effort.

7. When my students’ attitudes toward using computers improve, it is often SA A U D SD
due to my having used the classroom computer(s) in more effective ways.

8. The teacher is generally responsible for students’ compentence in SA A U D SD
computer usage.

9. My students’ computer ability is directly related to my effectiveness in SA A U D SD
classroom computer use.

10. My students’ computer ability is directly related to my effectiveness in SA A U D SD
classroom computer use.

11. If parents comment that their child is showing more interest in computers, SA A U D SD
it is probably due to my performance.

12. Even when I try very hard, I do not use the computer as well as I do other SA A U D SD
instructional resources.

13. I am not very effective in monitoring students’ computer use in my class. SA A U D SD

14. I don't find it as difficult to explain to students how to use the computer, SA A U D SD
since participating in this workshop.

15. I am typically able to answer students’ questions which relate to the SA A U D SD
computer.

I6. Given a choice, I would not invite the principal to evaluate my computer- SA A U D SD

based instruction.

17. When students have difficulty with the computer, I am usually at aloss as SA A U D SD
to how to help them.
18. When using the computer, I usually welcome student questions. SA A U D SD
19. I do not know what to do to turn students on to computers. SA A U D SD
Q@ 20. Whenever 1 can, I avoid using computers in the classroom. SA A U D SD

ERIC
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Technology Instrument Continued

B. Manipulatives:

1. As a result of participating in this NSF project, 1 use manipulatives in my
class when they fit the lesson 1 am teaching.

2. As a result of participating in this project, 1 use manipulatives more
effectively in my math class.

3. I feel comfortable using manipulatives in my math teaching as a result of
having participated in this NSF project.

4. 1 have gained necessary teaching skills to use manipulatives in my class
through participating in this NSF project.

5. Which of the following are possible barriers to your greater use of
manipulatives in your classroom:

a. they cost too much money.

b. they take too much time.

c. the stu-denis will be too noisy.

d. they take up too much space.

e. I don’t have any.

f. my principal doesn’t like them.

g. I have to cover the book.

h. clean-up takes too long.

i. the kids don’t learn anything with them.

j. parents don’t like them.

k. they will get lost, broken, or stolen.

l. the kids are hyper when I have tried to use them in the past.
m. I don’t know how to use them.

n. they are not geared to a particular grade level.
o. children only play with them.

p. organizing them is a hassle.

g. storing them is a hassle.

r. children have to learn to use paper and pencil.

@

it takes too much planning time.

~—

1 like the way I teach, and 1 don't want to change.

-

1. Other: Please use this space as needed.

o BEST COPY AVAILABLE

ERS 110

Aruitoxt provided by Eic:

SA
SA
SA

SA

SA
SA
SA
SA
SA
SA
SA
SA
SA
SA
SA
SA
SA
SA
SA
SA
SA
SA
SA

SA

b I T T T T T - S - e - 2

€ € € Cccccccc o cccc c cc

O U U U U U U U U oYU o U o U o U U o T O

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD



IMPLEMENTATION MATRIX FOR NCTM STANDARDS

Title of Unit:

Author of Unit:

Objective of Unit:

Age/Grade for Which Appropriate:

Synopsis of Unit:

Checked by

Evallsation Syatens, Jac.
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To what degree does this unit meet the following standards:

Page 2

Items

Excellent

Above
Average

Average

Below Poor
Average

1. Capacity to help students
integrate mathematics into other curriculum
areas?

2. Capacity 1o mcetivate students to share
thoughts with teacher and other students?

3. Capacity to help students find mathematics
personally meaningful?

4. Capacity to empower students in
mathematics? ~ T

5. Capacity to assist students in making
connection of mathematics to other areas of
his/her life?

6. Capacity to assist students
in using a variety of thinking processes and
strategies?

7. Capacity to have active participation of
students?

8. Capacity to increase positive student
attitudes toward mathematics?

9. Capacity to facilitate students’ use of
investigatory/reasoning skills?

10.Capacity to communicate sensitivity to
cultural diversity?

11. Capacity to increase technology skills of
students?

O

BEST COPY AVAILABLE

ERIC

Aruitoxt provided by Eic:

Svattration ;/(_Z/'d/r‘ﬁldv Jac.
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TO BE COMPLETED BY NSF PARTICIPANT

NSF Student-Developed Project Data Form:

Name:

Title of Project (Unit) You Developed During this NSF Project;

Please answer the following questions relative to the project you
developed during the NSF workshop.

1. Did your project include the use of technology? Yes No
If it included technology, please specify what type.

2. Have you used the project you developed with the class (es) you teach? If no, please
specify why? .

3. When have you used this project? (Please give approximate dates).

113



Page 2

4. After using your project, did you have to modify it in any way; in other words, was it
suitable as developed or did you have to make changes to it? If so, why and what type
changes?

5. What other units that were introduced to you in this NSF project have you used in
your classroom? Please be specific.

8. What other resources are you using in your lesson plans? Please give examples.

9. Have you and your mentee communicated and shared feedback relative to your
* project and any modifications you found necessary? ’ .
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. Social Security #:

TO BE COMPLETED BY NSF PARTICIPANT

Teacher Perceptions of Student Achievement

1. Since implementing units, teaching strategies, etc. that you gained from the NSF
project, do you believe your students are developing a better understanding of the

mathematics content you teach them?
Yes No

Please explain your answer. For example, why do you believe this to be the case. What
evidence do you have of their increased understanding?

2. Have you noticed that your students are performing better on measures of classroom
achievement in your mathematics class(es) since your participation in this NSF project?

Yes No

Please explain your answer.




Page 2

3. What additional measures have you used to measure student mastery of information
other than test scores as a result of participating in this NSF project?

4. Have standardized test scores of your students improved since your participation in
this project?

Yes No

If so, can you attribute this improvement to any changes in teacher behavior which took
place as a result of your participation in this NSF project?
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Mathematics Survey:

Directions: Please color in the circle of the number that best describes your
reaction to each of these items below.

<._._
4 v

Strongly Disagree g

Disagree 4

No Opinion 3
Strongly A reeA Iee 2
gly Agree 1 ____

i

|

|

|
|
A 4
4

~

5]

i
v
A. llikethismath clags? - -----cccccmmm oo mme it e e e e aicceceaenaas > 2 3 5
B. This maih teacher helps me to like math better than other math teachers | have had. ----------------- > | 2 3 a 5
C. This math teacher shows me how to use math in everyday life more than other math teachers. ---------- > 2 I 5
D. This math teacher wants me to learn how to solve problems, not just get right answers. ---------cccee > 2 3 a 5
E. This math teacher lets us actively participate inclass. = =---=c--ccceccmccecceceececnaan > 2 3 a 5
F. This math teacher gives us work so that | can learn from other students in my class. ------c-ccccece-- > 2 3 a 5
G. This math teacher lets us work onthe computer. =« --c-v-cccrmmer et ieaeceeaes > 2 3 a 5
1. My teacher encourages me to study mathematics more. ------cccececccccccccccccccccncnennns > 2 3 a 5
2. My teacher thinks 1 am the kind of person who cando wellin'math, -~----:---ceeccmmaananan-n > 2; 3 4 5
3. My teacher makes me feel | have the ability to go furtherin math. - ------cecceeceamaaaaaons > 2 3| 4 g
4. My teacher encourages me to take allthe mathlcan. - = =---cccceccceeccccececcceacnnn > 2 3 4 5
5. My teacheris interested in my progress in math. = ---cececececccmcenenncmcceocncncncncnns > 2 3 a 5
6. |talk to my teacher about a career which uses math. - ------c-ceecnomncnncrnnnnonoonnn.. > 2z 3 a 5
7. When it comes to anything serious, | feel ignored when talking to my math teacher. --«--ccc-ccceecens > 2 3 a 5
8. Ifind it hard to win the respect of my mathteacher. - -------cceconnnneenicecnccccccccnnnnns > z 3 a. 5
9. My teacher thinks advanced math is a waste of timeforme. = -----ccecccenciecercncncaanany > 2 3 a 5
10. Getting my math teacher to take me seriously is aproblem. - == - -« s cccccce e meenaaaaaaans > 2. 3 4 5
11. My teacher wouldn't think | was serious if | told her | was interested in a math career. - - -------ccccve--- > 2 3 a 5
12. | have a hard time getting my teacher to talk seriously with me about math. - - - -« --ccvcecceccccenonn. > 2 3 a 5
13. Generally, | feel secure about tryingmath. =« == - - cccee e ienmeiiee ittt > i 2 3 a 5
14. tamsure | can do advanced work inmath, = -=-- - -cumemmmne it it ittt > | 2 3 a 5
156. lamsurethat lcanlearnmath. - - - - ccccecmce s ottt e e > 2 3 a 5
16. | think | can handle more difficult mathematics. -------c-cncmmmemennneni e > 2 | 3 4 5
17. 1can get good grades in Math. =« - -« - -« o s st e oo eaiieaecaaicaaaaaaoan > | 2 ; 3 a 5
18. | have self-confidence whenitcomestomath, - - - - v eecmmrmnn it > 2 I 3 a 5
19. I'M NOt QOO At MAR. = = = = - = = = <= == @ e e m e et e et e e ot e e eae e e > | 2 , 3 a 5
20. | don't think | could do advanced mathematics. ----=--+ - -ecvveeereraoimnaonoennns > | 2 I 3 a 5
21. 'mnot the type to do wellin Math, = - - - = -« oo e v am o e i e e ieiaiiieaaa > | 2 1 o3 a 5
22. For some reason even though | study, math seems hard forme. - -----c-ecceocmeaiieons > 2 | 3 a’ 5
23. Most subjects | can handle all right, but | have a knack for messingupmath. - - - ------c-conconaoan o > 2 3 a 5
24, Mathis my worst subject. = - - - -« c - oo el > ; 2 o3 a 5
- I 2 | 3 a 5
2 i 3 a S
2 | 3 ) 5
2 ! 3 a s
Please DO NOT turn your paper over until you are asked to do so. FA 2 5
2 : 3 3
2 Bl S
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Strongly Disagree 5 ___

Disagree 4 .
No Opinion 3
Agree 2 _ .
Strongly Agree 1

v A\ v ¥ A4
== 25 I'ineed math for My fUtUre WOrK. = - == - === o - o s c oo el > 1 g2 304 s
- , 26. | study math because | know how usefulitis. =------cuemcoccccnneceena it > 1 2 3 ' ¢« b
- , 27. Knowing mathematics will helpmeeam aliving. ------cc-cmcem e e ans > 1 2 301 a4 o
=m | 28 Mathematics is a worthwhile and necessary Subject. - - - -----veeat ittt > ' 2 3 4 5
- 29. I'll need a firm mastery of mathematics for my future work, =-------cccmmmmemmmmnnnnnnannnns > 1 2 3 4 5
- 30. I'willuse math inmany waysasanadult, ==-----eececcoecooooconammeiin i iiaanns > 1 2 3 4 5
- 31. Mathemaltics is nOt impoRantto Me. == - - = s ccemmmmmcn o aaes > 1 2 3 ! a 5
- 32. Mathematics will not be importantto me in my ife's work, =--===-=-cccmmcmmnnnnnennnn.. > 1 2 3 4 5
- 33. | see math as a subject | will rarely use in my daily life as an aduft. ==----ccceeenmmmaaaann > 1 2 3 4 5
- 34. Taking mathisawaste of ime. - - - --cooceccomme i > 1 2 3 4 5°
- 35. In terms of my adult life, it is not important for me to do well in math in high school. =------==ceccaua-- > 1 2 3 4 5!
- 36. | expect to have little use for math whenigetoutof SChOOl. = =----c-cccmmmuann i anas > 1 2 3 4 5 !
- 37. It would make me happy to be recognized as an excellent studentin math, -=--««ccccceeeoeoooaann. > 1 2 3 4 5
- 38. I'd be proud to be the outstanding studentin math. = = = < <« = e e e oo mee i aa... > 1 2 3 4 5
- 39. I'dbe happy to gettopgradesinmath. =------cccmemmmcmememee ittt ittt ieaeaeaeaaen.. > 1 2 3 4 5
- 40. It would be really great to win a prize in mathematics. = - - - === == cc e memm et aans > 1 2 3 4 5
- 41. Being first in mathematics competition would make me pleased. ---==---ccccceeoaaaaaaann. > 1 2 3 4 5
- 42. Being thought of as smart in math would be a great thing. - - - - - - el > 1 2 3 4 5
- 43. Winning a prize in mathematics would made me stand out in the Crowd. = == ===-==-====--=ceeeesemn- > S T - a | s
- 44. People would think | was some kind of a nerd if | got A'sinmath, = =--=--c-ccccoca-- eeeeaes > K 2 3 4 5
- 45. If | had good grades in math, | would try to hid@ it. = - - == == =ccscscecoaeaenecoeamanenecanennn > 1 2 |3 |4 s
- 46. If | got the highest grade in math, I'd prefer No oNe KNeW it. = =~ == =-=sccececamaacneamaueannan. > A 2] 3 4 4 s
- 47. It would make people like me less if | were a really good math student, == --==--=-scecoeeemeeeannan- > A I R T R e
- 48. | don't like for people to think that | am smart in mMath, = = == === ===c=acecmeceeaeneaaeaenoenaonnx > i 2 3 4 5
- U e N IR
-— Az |3 A
-— SN I P B T IR
= a2 3 Al
- e 3 | a s
- T2 |3 |as
- SHN R T O )
- Tz |3 el
- Tz |3 e s
— 2 | 3. & | 5
- 2 | 3| s
- 2|3 e | s
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Name:

The Teaching Style Inventory

developed by
Rita Dunn and Kenneth Dunn

An Instrument To Identify the Way in Which
a Teacher Actually Functions as to
Form Groupings on the Basis of
‘Complementary Student and Teacher Styles

Code:
Never: 0 time per year
Rarely: up to 6 times per year
Occasionally 2 to 4 times per month
Frequently 2 to 3 time per week
Always: 4 to 5 time per week or more

Evatiation Fpsiems,  Fac.

ERIC 119




Question 1: Instructional Planning
Directions:
Circle the number that best describes how of-
ten you use each of the following planning
techniques.

y
y

Never
Rarely
ccasionall
Frequent!
Always

o

a) Diagnosis and prescription for each

student ............... ..., 12345
b) Whole class lessons ............ 54321
c) Contracts, learning activity pack-

ages, or instructional packages .. 123 45
d) Creative activities with student op-

tions .......... ..., 12345
e) Programmed materials or drill as-

signments ..................... 12345
f) Small-group assignments ....... 12345
g) Task cards or games ............ 12345
h) Objectives ..................... 12345
i) Peer tutoring or team learning .. 123 45
j) Role playing or simulations ..... 12345
k) Brainstorming or circles of knowl-

edge ...l 12345
1) Students design their ¥ iies 12345

Question 2: Teaching Methods
Directions:
Circle the number that best describes how of-
ten you use each of the following teaching
methods.

a) Lecture (whole class)
b) Teacher demonstration
¢) Small groups (3-8) ..............
d) Media (films, tapes, etc.)
e) Class discussion (question-

answer)
f) Individualized (diagnosis and pre-

scription for each student)

54321

...... 12345
Question 3:  Teaching Environment
3.1: Student Groupings
Directions:
Circle the number that best describes how of-
ten you use each of the following types of

groupings.

a) Several small groups (3-8 stu-
dents) ......................... 1
b) Pairs (2 students)

y

s>
: —
5 >0 § =
> v 8 c-§
Vg o =
220w <
c) Independent study assignments
(student works alone) .......... 12345
d) One-to-one interactions with teach-
=) 12345
e) Two or more of the above group-
ingsatonetime ............... 12345
f) One large group (entireclass) ... 54 3 2 1

Question 3.2: Room Design

Directions:
Circle the number that best describes how of-
ten you use each of the following classroom

designs. '

a) Rows of desks ................. 54321
b) Small groups of 3-8 students .... 12345
¢) Learning stations or interest

centers ..............ceu..... 12345
d) A variety of areas .............. 12345
e) Individual and small-group (24) al-

coves, dens, “offices” .......... 12345
f) Three or more of the above arrange-

ments at the same time ......... 12345

Question 3.3: Teaching Environment

Directions:
Circle the number that best describes your
present instructional environment.

a) Varied instructional areas are pro-
vided in the classroom for different,

simultaneous activities .......... 12345
b) Nutritional intake is available for all

students as needed ............. 12345
¢) Instructional-areas are designed for

different groups that need to talk '

and interact ................... 12345
d) Varied time schedules are in use for

individuals .................... 12345
e) Students are permitted to choose

where they will sit and/or work.... 1234 5
f) Many multisensory resources are

available in the classroom for use by

individuals and groups ......... 12345
g) Alternative arrangements are made

for mobile, active, or overly talk-

ative students ................. 12345
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Question 4: Evaluation Techniques
Directions:
Circle the number that best describes how of-
ten you use each of the following evaluation

techniques. I use:

2
|2
g=
2eees
Vg9
20w <
a) Observation by moving from group
to group and among individuals .. 1 2 3 4 5
b) Teacher-made tests ............. 12345
¢) Student self-assessment tests .... 12 3 4 5
d) Performance tests (demonstrations
rather than written responses) 12345
e) Criterion-referenced achievement
tests* based on student self-
selected, individual objectives ... 12345

f) Criterion-referenced achievement
tests* based on small-group objec- _
tives ....... A 12345
g) Standardized achievement tests
based on grade-level objectives .
h) Criterion-referenced achievement
tests* based on the individual stu-
dent’s potential ................ 12345

12345

Question 5: Teaching Characteristics and Classroom
Management**
Directions:
Circle the number that best describes you as a
teacher. I tend to be:

<xE 2
333 &
== EDE
2283%
a) Concerned with how students learn
(learning style) ................. 12345
b) Prescriptive (with student op-
tons) ......................... 12345
¢) Demanding—with high expec-
tations based on individual abil-
Yy 12345
d) Evaluative of students as they
work ... 12345
e) Concerned with how much stu-
dents learn (grade level stan-
dards) ......................... 54321
f) Concerned with what students
learn (grade level curriculum) ... 54321
Q

<zE 3

i3 E

s%EDE

ZZR3 S

g) Lesson plan oriented ........... 54321
h) Authoritative to reach group objec-

tves ... ...l 54321

Question 6: Educational Philosophy
Directions:
Circle the number that best describes your atti-
tude toward each of the following approaches
and concepts.

o =
8 ¥ &
23T &
PhEe P
S88gp
HfOS3 &
a) Open education ................ 12345
b) Diagnostic-prescriptive teaching . 12 3 4 5
¢) Multiage groupings ............ 12345
d) Matched teaching and learning
styles ... 12345
e) Alternative education ........... 12345
f) Student-centered curriculum .... 1234 5
g) Behavioral or performance objec-
tives ... ..l 12345
h) Humanistic education .......... 12345
i) Independent study ............. 12345
J) Individualized instruction ....... 12345
k) Traditional education ........... 54321
I) Whole-group achievement ...... 54321
m)Grade-level standards .......... 54321
n) Teacher-dominated instruction .. 5 4 3 2 1

*Criterion-Referenced Achievement Tests: The
questions on these tests are based directly on the
objectives assigned to or selected by the students.

~"*When teachers respond that they are “concerned

with how students,learn,” the inference is that
they permit options in the learning environment
because of their awareness of individual differ-
ences. An observer should be able to see students
working alone, with a peer or two, or with the
teacher; sitting on chairs or on carpeting; using
self-selected resources of a multisensory nature (if
available); mobile (if necessary and without dis-
turbing others), etc.

121



Social Security #

Exit Interview -- National Science Foundation Project

Directions: First, please place your social security number in the top right-hand space as indicated.
Second, indicate the degree to which you agree or disagree with each statement below by circling
the appropriate response.
SA= Strongly Agree
A= Agree
UN= Uncertain
D= Disagree
SD= Strongly Disagree

1. This project has helped me to develop new ways of assisting students SA A 8] D SD
to Integrate mathematics into other areas of their curriculum.

2. This project has helped me to develop new techniques to motivate my SA A 8] D SD
students to share their thought processes with me and the other
students iIn class.

3. This project has helped me to develop additional ways to make SA A 8] D SD
mathematics more meaningful to my students.

4. By going through this NSF project at UAB, I have gained new ideas SA A U D SD
and techniques that I can use to assist students in feeling more in
control of their success in mathematics.

5. By participating in this project, I find myself encouraging and SA A 8] D SD
reinforcing students to justify their solutions and thinking processes
in a variety of ways as opposed to only a single way.

6. Through this project, I have learned new ideas about how to give SA A U D SD
students opportunities to connect what they learn in my class to
other areas of their lives.

7. As a result of participating in this project, I have gained new SA A U D SD
techniques for assisting my students in being more active learners.

8. By going through this project, I now give my students more SA A U D SD
opportunities to investigate, find their own solutions, and justify
their answer.

9. Through this project, I have gained new techniques and ideas SA A U D SD
regarding increasing positive student attitudes toward math.

10. As a result of participating in this project, I give my students more SA A U D SD
oppor*unlties to.acquiré good reasoning skills. - S - ek e P

11. By particxpating in this project, I find that I amn more sensitive to SA A U D SD
cultural/socioeconomic differences of my students.

12. I have gained more confidence and skill at using computers, SA A U D SD
manipulatives, and other technology aids as a result of participating
in this project.

Bualbwiion Systems, Fc.
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Page 2

1. What skills have you learned through this project that help you in increasing positive student attitudes
about mathematics? (Please use the back of the page if needed).

2. What skills, content, etc. have Yyou acquired through this project that help you address cultural and/or
socioeconomic differences in your students more sensitively? (Please use the back of the page if needed).

123




Page 3

3. What professional activities have you become involved in as a result of participating in this NSF project?
(for example, presentations made, associations joined, as well as any other activities that you have become
involved)?

4. Reflecting over the course of your involvement in this project, how do you feel this project has assisted you
in becoming a better teacher? How have you changed your teaching style as a result of having participated in
this project? (Please use the back of the page if needed)

Eralliation Systems, Sac
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Classroom Observation Schedule Page {

Teacher:.

Datc: ; A
[Starting Time:_____ Ending Time: ___ ]

Observer:
L Classroom Climate: T B ! TTTTTTTTS
, Very Good | Sausfactory | Needs Work | Not Observed _!
Creates comforiable climate for Tearning? ~~ "~~~ """ " 7777 77 777" O _______C Ao ____ 3
Is enthusiastic about subject? e o '\ ____ S o __ !
Trspires excitemontinierest W BEL maer? <7777 7T 7C S S— S —— S 1
Seems to enjoy teaching? e A ____d D e e ___ 1 !
Has sense of hamor?” _~~ "~ """~~~ ~" """~ """"~"""" S __ o __ ____. e __ :
Invites students to share knowledge/experiences? - 1 _______ 1 _________ :} _________ 1 __________ ]
Invites criticisms of his/her ideas? " S R S e ] b oo !
Appears to have génuine inferest in students? __ Y b ____ o ___ e __ !
Demonstrates respect for students?  ~~~ """ """ 7777”7177 R R N ;
Knows when students are bored/confused? ~ ~ ~~ _ ] o e e ____1
Compliménts students Tor raising good points? -~ """ TTiTTT" 7" R A lC o C |
Classroom Climate Comments:
IL Classroom Management: .
| Very Good 1 Satisfactory _ |~ Needs Work 1 Not Obgerved _ 1
Has studént behavior ander control? ~— ~— — ~ =TT 77T 77T T T T AT T T oA T o m o )
Anticipates behavioral problems and uses preventive l 1 1 1 1
mechanisms to stop misbehavior? ! f ! b !
Response to classroom misbehavior Ts appropriate?. ~~ " "~ T "7 3T T T " 3T TT oo oo oo oo oo o Am e m oo
Uses rewards appropriately? i i | 1 !
] 1 1 | 1

Classroom Management Comments:

ERIC

Aruitoxt provided by Eic:



Teacher:

II1. Communication:

Classroom Observation Schedule

&

A. Nonverbal:
{ Very Good T “Safistaciory _ TI” Néeds Work T “Noi Observed -
Mainiaing &ye confadt with stadema?” ~ 77T T7 7777777 7C ¢ i i S
Has physical contact with students? __—~ "~ """ """~ """~ b L e e
Jses facial expressions to emphasize importance of material? ~~~~ T~~~ """~ S . Aol
Yaries tone of voice? __ __ _ ___ """ """" """ """~ Do de S S
Posture and head movements enhance learning? 1 1 1 !
| | |
_____________________________________ _:—_____....A——_—_—..——..J—————————-l——_—___.___
Nonverbal Communication Comments:
B Verbal
. 1 Very Good ] “Satisfactory _ " Néeds Work ] “Not Observed
Speak clearly and audibly? T~ 77T 7T 7777 TT T T o oo mm TR i oD IIIIT CIoIITITT
Is_cgu_rtgousi tostudents? "~ """ TTTTTTT ' _: _________ _: _________ _: __________
Responds appropriately fo student responses? ~~~ """~~~ O H SooCITTIIT S
Verbal Communication Comments:
IV. Competency/Preparation: -~
m o _______________1VeryGood | Satisfactory _ | Needs Work_ | Not Observed _
Is preparedjorganized?  __~ "~~~ """~ "mT T b e __ D __ e __ o ___
Is competent in sgxtlje_cg_rllatter? o _ _ ] o _3 ________ :} _________ 1 __________
Is competent in integrating technology into claseroom activities? _~ | ____ "~ 37" T 7" e _A____TTTT”
Appears poised and self-confident? ——~~ " """~ """~~~ "~ e __ ____ e __ .
Knows if class is understanding what is being taught? __~ ~~ ~~ R i_____TT°C a____-CoTC I_CoIoTIITC
Quickly grasps what a student is asking/atating? __ ~~~ """ """ T”~ """ o e
Clears up points of confusion for students? "~~~ """~ """ b e __ e A e
Responds appropriately to frustrating class situations? __~~~ " R R oo CooooTT d e~
Is good role model? 1 ! 1 1
| 1 | |

Teacher Preparation/Competency Comments:

ERIC

Aruitoxt provided by Eic:
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Classroom Observation Schedule Page3

Teacher:

V. Ibstructional Style:
! Very Good

T |
e e e e e —— —— ————m——————— = ——— 4 78208 4 TRl L B Db b el 4 P EC 4
Instructional style matches curriculum? ' i i i

Communicates purpose of class sessions/instructional activitica? } o T } oo j _________ } ——___ " : j
Presents information at rate students can follow? ] A o b _____ I
EEER&QEEEﬁﬁ&&ﬁ&?i&éﬁﬁﬁﬁﬁ&f—:—":::::::7:::::_:3:__:__:__4 _________ 3 __________ 1
Uses examples/illustrations to clarify? _~——~~ "~~~ """ """ S dmm———— o __ dmm———___ Am oo k
Manages classroom discussions to benefit students? = o I o __ b __ [
Connects important relationships among topics in course? ” ~~ ~~ ~ Ao C Ao __ Ao Ao ___TC i
Discusses practical applications? _ _—__ ~~ "~ 7" """~ Ao _ Ao b Ao )
Has students apply concepts to demon_st_rate_g)mgeﬁeng ______ ‘o I o o [
Focuses student attention in_preparation for learning?_ ~~~ "~~~ N R A ___ Ao lC :
Provides all students opportunities for participation? I S T I S |
FEQ&EE&%ﬁg&ﬁﬂﬁ%@E&ﬂ&&%&ﬁfﬁé&&ﬁ@ _____ i o T T ]
Uses variety of questioning Tevels? ~ ~~ "~~~ "~ "7" 77" 77"~ R S I R :

Asks questions which challenge students? i i { 1 1

Has definite plan but uses materials introduced by students? __ _ _ 1_ _ _ __ __ 1 ____ """ __ O
States objectives at beginning of each clags? _— —~—— """ " o e m—e A= e _ |
Provides objectives in written Torm for students?” ~~~ """~~~ Ao _____ O Ao 3
Uses blackboard effectively? _ ___ _____ ____________ b e~ b __ [ o] '
Uses other audio visual aids? If so, what? -" -E : -E :
_____________________________________ S S R SR
Instructional Style Comments:

VL. MaterialsEquipment:
___________________________ 1 Yery Good | Satisfactory _ | Needs Work_ | _Not Observed _ ]

Materials/equipment are adequate to accomplish t 1 [ i 1

Materials/Equipment Comments:

O
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Classroom Observation Schedule Page 4

- Teacher:

VIL Physical Arrangement of Classroom:

| Very Good | Satisfactory | Needs Work | Not Observed ~
Physical armangement énhange Jeaming? 1 TTTTTITT oo ooootoooommerE R A
Physical arrangements fit lesson plan? | 1 R S i
Room in class for teacher movement? """ T TTTTTTgTTo-—-o (TTTTTTTT ~T oo . —TTTo
Shudents sensory ieads me? (ighting, Wmparaturs woaIevel i)l ~ <7 77T T1TTTIITTITTTITIToomAm e
Physical Arrangement Comments:
VIIL Student/Teacher Interactions:

i Very Good | Satisfactory _ | Needs Work | Not Observed |
Moves about the classroom? ~~ = T T T T T T T T T T T T oo T o T o oo m s e T o I
Teacher movements enhance learning? _ __ _ __ __ _ _ _____ HE e R e ]
Teacher movements divided approximately equaily among all students? T T 77T T TTTT T T ]
Students respond appropriately to directions given by teacher? 1~~~ "~ R Immm T TTTTmmm T T 1
Students respond appropriately to_corrections of wark/behaviory” ~ 377777737 T T T T T T T T T T oo T

Student/Teacher Interaction Comments:
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Classroom Observation Schedule Page S

Teacher:

IX. Technology Integration:

_______ { Vory Good ! Satisfactory _ ! Needs Work ' Not Observed _|
Féols comfortatic intograting fochndlogy mlo chssroom activinies? _ 1~ _Z - 7172 ______ I O 1
Is competent with different software packages? _ _ _ _ _ ______4_______t_________ 4 .t _______I
Explaing effectively to students how to usc computer? | | ! ! [
ottt Rl sietnd-oltn Sl tpniiraibodieiinir e, St t-———=--- t-————-——--= qA=———=—---- Tt === 1
Appears to inspire students to learn about computers?  _ _ _ _ __ _4_______ R A e o lmmmmmm e 1
Appears comfortable in_overcoming computer difficulties in class? o« ______'\_________ e e I
Is open to student questions regarding computer? X : -: T
_____________________________________ [ R RPN NI RIS

.X. Time Management Skills:

T i B hebaie iy R . e e T 4 T T e T E :
Uses instructional time effectively? _ _ __ - ___________ Leceeeeo Lo I Lo !
Is punctual in meeting class? _ _ ___ __ ___ _ __ _______ (I b @ e oo oo '
Provides time for discussion/comments/questions? T T -: T :
_____________________________________ J R [P PP [P
Time Management Comments:

XL Cultural Sensitivity_ _____________________ ¥ Very Good T Satisfactory _ | _Needs Work _ | Not Observed _|
Uses culturally relevant examples? _ _ _ _____ _________ I R de e Lo ]
Classroom exhibits are culturally relevant?  _ __ ____ ______ b - o oo e o '
Teacher shows sensivity to cultural differences? T T -: T ‘l
_____________________________________ U DD PP R |
Comments

O
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TO BE COMPLETED BY NSF PARTICIPANT

Social Security #

Mentor Evaluation -- National Science Foundation (NSF) Project

Directions: Please place your social security numbér in the top right-hand space as indicated and
answer the following questions below.

1. Why did you choose the person for your mentee that you ultimately chose?

2. Was the person you chose as your mentee as good choice? Why or why not.

3. What did you like about the mentor-mentee aspect of the National Science Foundation Project in which
you have been involved?

4. What would you change about the mentor-mentee aspect of the National Science Foundation Project in
which you have been involved?

Buallatinr Fysteres,. e,




Page 2

5. How do you think being involved in this mentor-mentee program has helped you professionally?

6. As a result of being involved in this project, what ideas, equipment, instructional aids, etc. have you
shared with your mentee; in other words, have you all been supportive of each other?

Bualiasior Systems,. Inc.
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TO BE COMPLETED BY MENTEE

Mentor:

Mentee Evaluation -- National Science Foundation (NSF) Project

Directions: Please place the name of your mentor in the space directly above. Then, please answer
the following questions below.

1. What did you like about the mentor-mentee aspect of the National Science Foundation Project in which
you have been involved?

2. What would you change about the mentor-mentee aspect of the National Science Foundation Project in
which you have been involved?

3. How do you think being involved in this mentor-mentee program has helped you professionally?

-4. List at feast two skills yoir gained from interactiori with your mentor and that you have implemented in
your classroom? ’

Svallation Shotens, Fnc.
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Last, please indicate the degree to which you agree or disagree with each statement below by

circling the appropriate response.

SA= Strongly Agree
A= Agree
UN= Uncertain
D= Disagree
SD= Strongly Disagree

Being a mentee in this NSF project has helped me to:

1. develop new ways of assisting students to integrate mathematics into
other areas of their curriculum. '

2. develop new techniques to motivate my students to share their
thought processes with me and the other students in class.

3. develop additional ways to make mathematics more meaningful to
my students. 7 -

4. gain new ideas and techniques that I can use to assist students in
feeling more in control of their success in mathematics.

5. encourage and reinforce students to justify their solutions and
thinking processes in a variety of ways as opposed to only a single
way.

6. learn new ideas about how to give students opportunities to connect
what they learn 1n my class to other areas of their lives.

7. gain new techniques for assisting rﬁy students in being more active
learners. -

8. give my students more opportunities to investigate, find their own
solutions, and justify thelr answer.

9. learn new techniques and ideas regarding increasing positive student
attitudes toward math. '

10. give my students more opportunities to acquire good reasoning
skills.

11. be more sensitive to cultural/socioeconomic differences of my
students. ' A ' '

12. gain more confidence and skill at using computers, manipulatives,
and other technology aids as a result of participating in this project.

oallation Fssema Fre
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Learning Styles Questionnaire

Name:
Date:

Directions: Answer "True" or "False" to each of the following
questions.

I. Environmental Stimuli:

A. Sound:

. True: False:

1. I study best when it is quiet.

2.1 can work with a little noise.

3.1 can block out noise when I work.

4. Noise usually keeps me from concentrating.
5. Most of the tdme I like to work with soft music.
6

7

8

9

. I can work with any kind of music.
. I often like to work with rock music playing.
. Music makes if difficult for me to work.
. I can work if people talk quietly.
10. I can study when people talk.
11. I can block out most sound when I study.
12. It is difficult to block out TV when I work.
13. Noise bothers me whe [ am studying.

B. Lighting:
- True: False:

I like studying with lots of light.

. I study best when the lights are low.

. I like to read outdoors.

I can study for a short time if lights are low.

. When I study I put all the lights on.

I often read in dim light.

I usually study under a shaded lamp while
the rest of the room is dim.

NOUA W
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C. Temperature:

WENPUAWNE

10
11.

True

. I can concentrate if I am warm.

Page 2

False

I can concentrate if I am cold.

. I usually feel colder than most people.

I usually feel warmer than most people.

I like the summer.

When it is cold outside, I like to stay in.

When it is hot outside, I like to stay in.

When it is hot outside, I like to be outside.

. When it is cold outside, I like to be outside.

I find extreme heat or cold uncomfortable.

I like the winter.

D. Design:

PNOUA whpE

14.

. I can study almost anywhere.
11.
12.
13.

True

When I study I like to sit on the floor.

False

When [ study I like to sit on a soft chair or couch.

When [ study I feel sleepy unless I sit on a

hard chair.
I find it difficult to study at home.

I finish all my homework at school.

I always study for tests at home.

I finish all my homework at school.
I find it difficult to concentrate on my studies

at home.
I work best in a library.

I like to study in bed.
I like to study on carpeting or rugs.

I can study on the floor, in a chair, on a

couch, and at my desk.
I often study in the bathroom.
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1. Emotional Stimuli:

A. Motivation Toward School Work:

N

AW

Oo <1 &N

10.
11.
12.
13.
. My teacher cares about my grades.
15.
16.
17.
18.
19.
20.

21.
. A good education will help me to get a good job.

True

I feel good when I do well in school.

Page 3

False

I feel good making my mother or father

proud of me when I do well in school.

My teacher feels good when I do well in school.
Significant others are pleased if I bring home

good reports.
Significant others are pleased when I do well

in school.

I like making someone feel proud of me.
I am embarrassed when my grades are poor.

It is more important to me to do well in things

that happen out of school than in my
school work.

I like making my teacher proud of me.

No one really cares if I do well in school.
My teacher cares about me.

My parent(s) cares about my grades.

My husband cares about my grades.

Someone cares about my grades in school.
I want to get good grades for me!

I am happy when I do well in school.

I feel bad and work less when my grades are bad.

I feel happy and proud when my marks are good.

There are many things I like doing better than

going to school.
I love to learn new things.
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B. Persistence:

Page 4

True False
1. I oy to finish what I start.
2. I usually finish what I start.
3. 1 sometimes lost interest in things I began to
do and then stop doing them.
4. I rarely finish things that I start.
S. T usually remember to finish my homework.
6. I often have to be reminded to do my homework.
7. 1 often forget to do or finish my homework.
8. I often get tired of doing things and want to
start something new.
9. I usually like to finish things that I start.
10. My teacher is always telling me to finish things
I have been told to do.
11. Significant others remind me to finish thmgs
that I have been told to do. :
12. Often signiciant others tell me to finish
things that I have started.
13. Somebody's always reminding me to do some-
thing!
14. I often get tired of doing things.
15. I often want help in finishing things.
16. I like getting things done!
17. 1 like to get things done so I can start something
new.
18. I remember on my own to get things done.
C. Responsibility:
True False

N oouRwNE

*

. People keep reminding me to do things.
11.
12.
13.

I think I am responsible.

People tell me that I am responsible.

I always do what I promise to do.

People say that I do what 1 said I would do.
I do keep my promises most of the time.

I have to be reminded over and over again

to do the things I have been told to do.
If my teachers tells me to do something, I

try to do it.
I keep forgetting to do the things I have been

told to do.
I remember to do what I am told to do.

I like doing what I am supposed to do.

Promises have to be kept.
I have to be reminded often to do something.
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Page 5

D. Structure:

True False

I like to be told exactly what to do.

I like to be able to do things in my own way.

I like to be given choices of how I can do things.

I like to be able to work things out for myself.

I like for other people to tell me how to do things

I do better if I know my work is going to be
checked.

I do the best I can whether or not the teacher
will check my work.

I hate working hard on something that isn't
checked by the teacher.

I like to be given clear directions when starting
new projects.

N O oVvhwiNe

CRIN

I11. Sociological Stimuli:

True False

A. When I really have a lot of studying to do:

1. Ilike to work alone.

2. 1 like to work with a good friend.

3. 1 like to work with a couple of my friends.
4.

5.

I like to work in a group of five or six classmates
I like to work with an adult.

B. The things 1 like doing best, 1 do:

1. alone.

2. with one friend.

3. with a couple of friends.
4. with a group of friends.

grewR=Tp
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Page 6

IV. Physical:
True False

A. Perceptual Preferences:

1. If I have to learn something new, I like to
learn about it by: -

reading a book.

hearing a record.

hearing a tape.

seeing a filmstrip.

seeing a hearing a movie.

looking at pictures and having some-
one explain them.

hearing my teacher tell me.

. playing games.

going someplace and seeing for
myself.

j. having someone show me.

2N = Wele

= 00

True False

2. The things I remember best are
the things:

a. my teacher tells me.
b. someone other than my teacher
tells me.

C. someone shows me.

d. I'learned about on trips.
e. lread.
f
8

. I heard on records.
. I heard on the radio. -

h. I saw on television.
i. I wrote stories about.
j- I'saw in a movie.
k
1

. I tried or worked on.
. my friends and I talked about.
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Page 7
True False

3. I really like to:

read books, magazines, or newspapers.

. see movies.

listen to records.

. make tapes on a tape recorder.

draw.

look at pictures.

play games.

. talk to people.

listenn to people talk.

listen to the radio.

. watch television.

g0 on trips.

. learn new things.

. study with friends.

build things.

do experiments.

take pictures or movies.

use typewriters, computers,
calculators, or other machines.

g0 to the library.

trace things in sand.

u. mold things with my hands.

NOTVOBEr AT IFRMOAN T
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B. Intake:
True False

. I'like to eat or drink or chew while I study.
I dislike eating or drinking or chewing
while I study.
3. While I am studying, I like to:
a. eat.
b. drink.
Cc. chew gum.
d. nibble on snacks.
e. suck on candy.
4. I can eat, drink or chew only after I finish
studying. '
5. T usually eat or drink when I am nervous
or upset.
6. I hardly ever eat when I am nervous or upset.
7. I could study better if I could eat while I am
learning.
8. While I am learning, eating something
would distract me. '
I often catch myself chewing on a pencil
as I study.

N =
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Page 8

C. Time:

True False

I hate to get up in the morning.
I hate to go to sleep at night.
I could sleep all morning.
I stay awake for a long time after I get
into bed.
I feel wide awake after 10:00 in the
morning.
If I stay up very late at night, I get too
sleepy to remember anything.
I feel sleepy after lunch.
When I have homework to do, I like to
get up early in the morning to do it.
9. When I can, I do my homework after dinner.
10. I usually start my homework after dinner.
11. 1 could stay up all night.
12. T wish school would start near lunchtime.
13. I wish I could stay home during the day and
g0 to school at night.
14. 1 like going to school in the morning.
15. 1 can remember things when I study them:
in the morning.
at lunchtime.
in the afternoon.
before dinner.
after dinner.
late at night.

I NIVE N
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Page 9

D. Mobility:

True False

1. When I study, I often get up to do something
(like take a drink, get a cookie, etc) and
then return to work.

2. When I study, I stay with it until I am finished -

and then I get up.

It is difficult for me to sit in one place for a

long time.
I often change my position when I work.

I can sit in one place for a long time.

I can constantly change position in my chair.

I can work best for short amounts of time with

breaks in between.

I like getting my work done and over with.

I like to work a little, stop, return to the work,

stop, return to the work, etc.

10. I like to stick to a job and finish it in one
sitting.

11. I leave most jobs for the last minute and then
have to work on them from beginning to end.

12. 1 do most of my jobs a little at a time and
eventually get them done.

13. I enjoy doing something over and over again
when I know how to do it well.

14. I like familiar friends and places.

15. New jobs and subjects make me nervous.

Nova W

0 00

This "Learning Styles Questionnaire” is a modified version of that developed by
Rita and Kenneth Dunn and found in Educator's Self-Teaching Guide to
IndividualizingInstruction (1975). Parker Publishing Company.
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by Katharine C. Briggs and Isabel Briggs Myers

DIRECTIONS:

There are no “right” or “wrong” answers to these
questions. Your answers will help show how you like
to look at things and how you like to go about decid-
ing things. Knowing your own preferences and learnin
about other people’s can help you understand where
your special strengths are, what kinds of work you
might enjoy and be successful doing, and how people
with different preferences canrelate to each other and
be valuable to society.

Read each question carefully and mark your answer
on the separate answer sheet. Make no marks on the
question booklet. Do not think too long about any
question. If you cannot decide on a question, skip it
but be careful that the next space you mark on the
answer sheet has the same number as the question you
are then answering.

Read the directions on your answer sheet, fill in
your name and any other facts asked for and, unless
you are told to stop at some point, work through
until you have answered all the questions you can.

o - Consulting Psychologists Press, Inc. 577 College Ave., Palo Alto, California 94306.
% © Copyright 1976, 1977 by Isabel Briggs' Myers. Copyright 1943, 1944, 1957 by
- Katharine C. Briggs and Isabel Briggs Myers. No reproduction is lawful without
©  written permission of the publisher.
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10.

PART L

Which Answer Comes Closer to Telling How

You Usually Feel or Act?

When you go somewhere for the day,
would you rather

(A) plan what you will do and when, or

(B)  just go?

If you were a teacher, would you rather
teach

(A) fact courses, or
(B) courses involving theory?

Are you usually
(A) a “good mixer,” or
(B) rather quiet and reserved?

Do you prefer to

(A) arrange dates, parties, etc., well in
advance, or

(B) be free to do whatever looks like
fun when the time comes?

Do you usually get along better with
(A) imaginative people, or
(B) realistic people?

Do you more often let
(A) your heart rule your head, or
(B) your head rule your heart?

When you are with a group of people,
would you usually rather

(A) join in the talk of the group, or
(B) talk with one person at a time?

Are you more successful

(A) atdealing with the unexpected
and seeing quickly what should
be done, or

(B) at following a carcfully worked
out plan?

Would you rather be considered
(A)  a practical person, or
(B) an ingenious person?

In a large group, do you more often
(A) introduce others, or
(B) get introduccd?

144

11.

12,

13.

Do you admire more the people who are

(A) conventional enough never to make
themselves conspicuous, or

(B) too original and individual to care
whether they are conspicuous or not?

Does following a schedule
(A) appeal to you, or
(B) cramp you?

Do you tend to have

(A) deep friendships with a very few
people, or

(B)  broad friendships with many

14,

15.

different people?

Does the idea of making a list of what you
should get done over a wcckcnd

(A) appeal to you, or
(B) leave you cold, or
(C)  positively depress you?

Is it a higher compliment to be called

. (A) aperson of real feeling, or

16.

[On

are

17.

18.

(B) aconsistently reasonable person?

Among your friends, are you

(A) one of the last to hear what is going
on, or

(B)  full of news about everybody?

this next question only, if two answers
true, mark both.]

In your daily work, do you

(A) rather enjoy an emergency that makes
you work against time, or

(B) hate to work under pressure, or

(C)  usually plan your work so you won't
need to work under pressure?

Would you rather have as a friend

(A) someone who is always coming up
with new ideas, or

(B) someone who has both feet on the
ground?



19.

20.

21.

22.

Do you
(A) talk easily to almost anyone for as
long as you have to, or

(B) find a lot to say only to certain
people or under certain conditions?

When you have a special job to do, do you
like to

(A) organize it carefully before you start,
_or ' :

(B) find out what is necessary as you go
along?

Do you usually
(A) value sentiment more than logic, or
(B)  value logic more than sentiment?

In reading for pleasure, do you

(A) enjoy odd or original ways of saying
things, or

(B) like writers to say exactly what they
mean?

23.

24,

25.

26.

Can the new people you meet tell what
you are interested in

(A) right away, or
(B) only after they really get to know
you?

When it is settled well in advance that you
will do a certain thing at a certain time, do
you find it

(A) nice to be able to plan accordingly, or
(B) alitde unpleasant to be tied down?

In doing something that many other people
do, does it appeal to you more to

(A) doitin the accepted way, or
(B) invent a way of your own?

Do you usually

(A) show your feelings freely, or
(B) keep your feelings to yourself?

Go on to Part 11,



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

PART II. Which Word in Each Pair Appeals to You More?
Think what the words mean, not how they look or how they sound.

scheduled
gcnﬂc
facts
thinking
hearty
convincing

statement

analyze

. systematic
justice
reserved
compassion
systematic
calm
benefits
theory
determined
literal
firm-minded
imaginative
peacemaker
make

soft

unplanned
firm

ideas
feeling
quiet
touching
concept
sympathize
spontaneous
mercy
talkative
foresight
casual
lively
blessings
certainty
devoted

figurative

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

(B)

warm-hearted (B)

matter-of-fact (B)

judge
create

hard

(B)

(B)

(B)
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50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

(A)

sensible
forgive
production
impulse
who
speak
uncritical
punctual
concrete
changing
| wary
build
orderly
foundation
quick
theory
sociable
sign

party
accept
agree

known

fascinating
tolerate
design
decision

what

write

critical
leisurely
abstract
permanent
trustful
invent
easygoing
spire
careful
experience
detached
symbol
theater
change
discuss

unknown

(B)

(B)

. (B)

(B)

(B)

(B)

(B)

(B)

(B)
(B)
(B)
(B)
(B)
(B)
(B)
(B)

(B) |
(B)
(B)
(B)
(B)

(B)

Go on to Part 111



72.

73.

74.

75.

76.

77.

78..

79.

80.

81.

PART III.

Which Answer Comes Closer to Telling How

You Usually Feel or Act?

Would you say you

(A) get more enthusiastic about things
than thc average person, or
(B) get less excited about things than

the average person?

Do you feel it is a worse fault to be

(A) unsympathetic, or

(B) unreasonable?

Do you

(A) rather prefer to do things at the last
minute, or

(B) find doing things at the last minute

hard on the nerves?

At parties, do you

(A) sometimes get bored, or

(B) always have fun?

Do you think that having a daily routine is
(A) a comfortable way to get things done,

or
painful even when necessary?
A

(B)

When something new starts to be the
fashion, are you usually

(A) one of the first to try it, or
(B) not much interested?

When you think of some little thing you
should do or buy, do you

(A) often forget it till much later, or

(B) usually get it down on paper to
remind yourself, or

(C) always carry through on it without
reminders?

Are you

(A) easy to get to know, or

(B) hard to get to know?

In your way of living, do you prefer to be
(A) original, or
(B) conventional?

When you are in an embarrassing spot, do
you usually

(A) change the subject, or
(B) turnitinto ajoke, or
(C) days latcr, think of what you should

have said?

147

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Is it harder for you to adapt to

(A) routine, or

(B) constant change?

Is it higher praise to say someone has
(A) vision, or :
(B) common sense?

When you start a big project that is due in a
week, do you

(A) take time to list the separate things to
be done and the order of doing them,
‘or

(B) plunge in?

Do you think it more important to be able
(A) - to see the possibilities in a situation,
or '

to adjust to the facts as they are?

(B)

Do you think the people close to you know
how you feel

(A) about most things, or

(B)  only when you have had some special
reason to tell them?

Would you rather work under someone
who is .

(A) always kind, or
(B) always fair?

In getting a job done, do you depend on

(A) starting early, so as to finish with
time to spare, or
(B) the extra speed you develop at the

last minute?

Do you feel it is a worse fault
(A) to show too much warmth, or
(B) not to have warmth enough?

When you are at a party, do you like to

(A)  help get things going, or

(B) let the others have fun in their
own way?

Would you rather

(A) support the established methods of
doing good, or
(B) analyze what is still wrong and

attack unsolved problems?



92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

(A)

Are you more careful about
(A) people’s feelings, or
(B) their rights?

If you were asked on a Saturday morning
what you were going to do that day,
would you ‘

(A) Dbe able to tell pretty well, or

(B) list twice too many things, or

(C) have to wait and see?

In deciding something important, do you
(A) find you can trust your feeling about

what is best to do, or

think you should do the logical thing,
no matter how you feel about it?

(B)

Do you find the more routine parts of
your day

(A) restful, or
(B) boring?

.Does the importance of doing well on a

test make it generally

(A) easier for you to concentrate and
do your best, or

(B) harder for you to concentrate and
do yourself justice?

Are you

(A) inclined to enjoy deciding things, or

(B) just as glad to have circumstances

decide a matter for you?

In listening to a new idea, are you more
anxious to

find out all about it, or
judge whether it is right or wrong?

(B)

In any of the ordinary emergencies of
everyday life, would you rather

(A) take orders and be helpful, or
(B) give orders and be responsible?

After being with superstitious people,
have you

(A) found yourself slightly affected by
their superstitions, or

(B) remained entirely unaffected?

Are you more likely to speak up in

(A) praise, or

(B) blame?
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102.

103.

104.

105.

106.

107.

108.

109.

110.

When you have a decision to make, do -

you usually

(A) make it right away, or

(B) wait as long as you reasonably can
before deciding?

At the time in your life when things piled
up on you the worst, did you find

(A) that you had gotten into an impossible
situation, or
(B) that by doing only the necessary

things you could work your way out?

Out of all the good resolutions you may
have made, are there

(A) some you have kept to this day, or
(B) none that have really lasted?

In solving a personal problem, do you

(A) feel more confident about it if you
have asked other people’s advice, or
(B) feel that nobody else is in as good a

position to judge as you are?

When a new situation comes up which con-
flicts with your plans, do you try first to

(A) change your plans to fit the situation,
or
(B) change the situation to fit your plans?

Are such emotional *“‘ups and downs™ as you
may feel

(A) very marked, or
(B) rather moderate?

In your personal beliefs, do you

(A) cherish faith in things that cannot
be proved, or
(B) believe only those things that can

be proved?

In your home life, when you come to the
end of some undertaking, are you

(A) clear as to what comes next and-
ready to tackle it, or
(B) glad to relax until the next inspira-

tion hits you?

When you have a chance to do something
interesting, do you

(A) decide about it fairly quickly, or
(B) sometimes miss out through taking
too long to make up your mind?



111.

112.

113.

114,

115.

116.

117.

118.

119.

If a breakdown or mix-up halted a job
on which you and a lot of others were
working, would your impulse be to

(A) enjoy the breathing spell, or

(B) look for some part of the work where
: you could still make progress, or

(C) join the “‘trouble-shooters” in

wrestling with the difficulty?

When you don't agree with what has
just been said, do you usually

(A) letitgo,or
(B)  put up an argument?

On most matters, do you
(A) have a pretty definite opinion, or

(B) like to keep an open mind?

Would you rather have

(A) an opportunity that may lead to
bigger things, or
(B) an experience that you are sure

to enjoy?

In managing your life, do you tend to

(A) undertake too much and get into
a tight spot, or
(B) hold yourself down to what you
- can comfortably handle?
When playing cards, do you enjoy most
(A) thesociability, or
(B) the excitement of winning, or
(C) the problem of getting the most
out of each hand,
(D) ordon’t you enjoy playing cards?

When the truth would not be polite, are
you more likely to tell

(A) apolite lie, or
(B) the impolite truth?

Would you bc morc willing to take on a
heavy load of extra work for the sake of

(A) extra comforts and luxuries, or

(B) achance to achieve something
important?

When you don't approve of the way a
friend is acting, do you

(A) wait and see what happens, or
(B) do or say something about it?
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120.

121.

122.

123.

124,

125.

126.

Has it been your experience that you

(A) often fall in love with a notion or
project that turns out to be a dis-
appointment—so that you “‘go up like
a rocket and come down like the
stick”, or do you

use enough judgment on your enthus-
iasms so that they do not let you
down?

(B)

When you have a serious choice to make,
do you '

(A) almost always come to a clear-cut
decision, or
(B) sometimes find it so hard to decide

that you do not wholeheartedly
follow up either choice?

Do you usually

(A) enjoy the present moment and make
the most of it, or
(B) feel that something just ahead is

more important?

When you are helping in a group undertak-
ing, are you more often struck by

(A) the cooperation, or
(B) the inefficiency,
(C) ordon’t you get involved in group

undertakings?

When you run into an unexpected difficulty
in something you are doing, do you feel it
to be

(A) a piece of bad luck, or
(B) a nuisance, or
(C) allin the day’s work?

Which mistake would be more natural

for you:

(A) to drift from one thing to another all
your life, or

to stay in a rut that didn’t suit you?

(B)

Would you have liked to argue the meaning
of

(A)
(B)

a lot of these questions, or
only a few?
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NSF PARTICIPANT PROJECTS- SUMMER 1995

The goal of having you do this project is to help you implement the
ideas and/or materials from this institute into your daily classroom. The
focus of the project should be to bring about interest and active
participation by your students in learning mathematics. This
includes using such thing as computers and manipulatives and not simply
worksheet drilling them to death.

General guidelines

1. You should have a list of mathematical objectives that your project
would teach your students. These may be crossed referenced with the
State Course of Study and/or the NCTM Standards.

2. You should provide a complete written description of your project.
This may take the form of actual lesson plans, written descriptions of
activities, rules for games, etc.

3. You should provide a visual display of your project. This might include
posters, examples of a completed student project, graphs, pictures, etc.
4. Your project must be completed and ready to display by Thursday,
July the 13th.

ri f projects
1. Computer based activity projects. These might include lessons built
around student discoveries through computer usage. These should not be
just using already made Supposer worksheets, although you may use some
of these and adapt them to your particular lesson. You do not have to use
the computer exclusively. For example, you might do a unit on statistics
and use some computer software to generate graphs or data analysis.
2. Calculator based activity projects. You might develop a unit of
instruction around calculator activities which use the Tl Explorer or
another calculator. Again, your unit does not have to rely solely on
calculators. '
3. Probability/Statistics related projects. Develop a project built
around a probability experiment(s). These should not be simply the ones
done in class, but should show some originality. You might develop a data
collection and analysis project to be conducted by your students.
4. Geometry related projects. Develop a project around developing
geometry concepts using an active discovery based approach to
instruction.
5. Manipulative based projects. You might build a unit around pattern
block activities, origami, tessellations, or any other type of hands-on
manipulative.
5. An approved topic you suggest.
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