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What's the Idea?
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Mawhiba math curriculum
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Attitudes toward math
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Mathematics Achievement Exams
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Survey about Attitude toward math
five- o8 Y¢ e S5 Al 5 Ajken’s Attitudes toward Mathematics (ATM) scale Jkis)
point Likert scale




Delimitations

Yoyt ale Js¥) diadll cdailall dahaie o gia SN Cauall 8 205 4l )l

Gl GOERY 1 lan eial) yaaie ) i) oty o)




Theoretical Background
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Zone of Cilalasyl
Proximal Development

Skills too difficult for a

child to master on his/her

own, but that can be done
What with guidance and What
is encouragement from a is not
Known knowledgeable person. Known

m——




Bloom's Taxonomy

VN

Ministry of education Mawhiba curriculum
curriculum

/And together we will have the whole of bloom’s taxonomy

The ministry of education curriculum in Saudi Arabia was designed based on
different levels of thinking, but it may not focus on the upper levels of
thinking.




Bloom’s Taxonomy

MAWHIBA
CURRICULUM

Ministry of
education
curriculum

ash caniial (e Llel) Gl sidll(Stepanek, 1999).
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Success Cycle

Mathematics self-confidence, sense of
mathematical self-efficacy, positive
attitude and motivation toward math

/ N\

Achlevement, Effort, persistence,
success at - choice of more
mathematical tasks demanding tasks

Koshy et al. (2009) when an enrichment math curriculum is offered for
motivated students, it will encourage students to investigate the given tasks
in depth and take them seriously.

[22])




Moderating Variables

Challenging Curriculum

Mccoach 2005

Motivation

Koshy et al. (2009) Koshy et al. (2009)

. Al-Furaihi (200 -Furaihi (2003),

. Al-Furaihi (2003),

Achievement Positive Attitude

Self-

efficacy
Randhawa, et al (1993)




Ability

* Koshy et al. (2009) defined ability as “the quality of being able
to do something; a natural or acquired skill or talent. Thus
mathematical ability is the quality of being able to do
mathematics; that is, being able to perform mathematical
tasks and to utilize mathematical knowledge.”

50 to 80%

Challenging Ability Achievement

Curriculum

(Koshy et al. 2009) Likewise, Guilford (1967)




Relevant Projects in Talented Education

MEP M3

Developer A pilot study was developed by a Researchers based on the
research team from Brunel University | NCTM standard

Sample 330 students 200 talented students

Duration Placed on Saturday for two-hour Third to fifth grade
sessions for two years

Challenge The level of the challenges was based | The content of these units is
on the ZPD and guided by the higher | an upper level that is at least
levels of thinking of Bloom’s one or two grade levels higher
Taxonomy than the regular curriculum

Result -“MEP,” described it as “very Statistically significant
enjoyable but very hard.” differences between the

-Enjoyable ---- motivation “Success
Cycle” Koshy et al. (2009)”

experimental groups and the
control groups on the ITBS
(lowa tests of basic skills).
No difference in pretest.

Issues related to math gifted
education:
* The difficulty of observing the
characteristics of math gifted
students.

e Also, there were some students
who lack the factual
knowledge and skills

-Advanced curriculum has
greatly changed learners’
perception of math. Pelletier
and Shore (2003).

-The curriculum makers
should “cause students to
grapple with ideas and
questions, using both critical
and creative thinking”
(Tomlinson et al., 2002, p.
21).
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Koshy et al. (2009) mentioned that Sheffield’s comment -
reminded them of that raised by Schmidt et al. (1996): in the

United States, the math curriculum is “a mile wide and an inch
deep,”.
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mentioned that a central belief of the NCTM standards (2000)
is that “all students can succeed in complex mathematics.”




CMP M?
ytudy by | Riordan and Noyce (2001) Researchers developed M?
Jample 50 schools, where 20 schools used the CMP | Experimental 193 students
30 schools used the traditional curriculum. | control group’s 192 students.
Juration | A comparision Second grade students
“hallenge | Multiple subjects and challenging tasks that | Enhance students to understand
reaches math in depth to give students and learn more complex
opportunities to develop a high level of geometry and measurement in
mathematical understanding and skills. depth at a higher level.
Result Schools that use the CMP curriculum for No significant differences

two to three years gain higher scores in
math achievement than those schools in
the comparison group

between the experimental
and the control groups on the
ITBS (84% of items focused
on number) pretest and post-
test.

Significant difference in these
two units on the open-
response assessment with a
p-value less than .001 and a
large effect size of d=0.89 and
no significant on the pretest.
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The population in this study is very homogenous and has -
similarities such as tribal, linguistics, religious, economics
resources and nationality characteristics.
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HypothesisP

GirlsER @Girls@@n@Attitude toward mathematics post-test

GirlsERATMBost-testB GirlsERATMPre-testl
GirlsTCATMpost-testEFMhirlsTATMBre-testll

BoysEEBoysTnAttitude toward mathematics post-test

BoysERATMpost-testZBoysERATM Pre-testl
BoysATMMpost-testEFBoysLATMBre-test

H30

Girls® 2 @Girls@@n@Academic achievement- post-testr

H4[]

Malef 2 Male Bn@Ecademic achievement- post-testr!

H50]

Positive correlation between the math achievement test and
the attitude toward math test in all groups.F
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Research design & Threats

Group | Randomization | Test Treatment Test
E R Pre-test | Mawhiba + Ministry curriculum | Post-test
C R Pre-test | Only ministry curriculum Post-test
Girl’s school

Group | Randomization | Test Treatment Test
E R Pre-test | Mawhiba + Ministry curriculum | Post-test
C R Pre-test | Only ministry curriculum Post-test

Randomized subjects, pretest post-test control group [23}
design
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Aiken’s Attitudes Toward Mathematics (ATM) scale

- consist of 24 items in a five-point Likert scale. The answers ranges from strongly
disagree to strongly agree (1-5). The highest point in this measure is 120 point,
were the lowest point is 24 point.

* Al-Furaihi (2003) translated the instrument into Arabic and then piloted it to check
the validity and reliability of this test

* The researcher translated the instrument and then gave it to two Arabic graduate
students majoring in linguistics at Ohio University to check if any correction was
needed then distributed the test to six math teachers (three male and three
female) who have experience in teaching mathematics

* The validity of the study was developed by sending the test to experts who speak
English and Arabic

* The reliability of the test was measured by a coefficient alpha equal to 0.93.




An IRB paper and approval was obtained.

Students’ Parental consent letters were obtained.

Schools consent letters were obtained.

Ministry of Education consent was obtained through SACM.

A consent email from “Mawhiba” to use their math curriculum was
obtained.

A consent from the publisher was obtained to use the ATM
instrument.




Implementation Fidelity
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Treatment verification
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A triangulation and a member checked technique were used -
with the participants.




Time-line

Jul 17, 2016 Workshop 1 for the teachers
Jul 18, 2016 Workshop 2 for the teachers
Jul 19, 2016 Workshop 3 for the teachers

Jul 19-Aug 19 Developed Math achievement pretest and validity was
checked

Sep 18, 2016 schools opened “administrations week”

S Rela vl v ikls -Schools randomly assigned students to classes
- Chose two classes randomly & then Randomly assigned
these classes

Oct 2ed- 8t Conducted a pilot study for the pretest

Conducted pretests for all schools & gave students first
Mawhiba task

Gave students 2ed Mawhiba tasks-grade it and return it
LS Gave students 3ed Mawhiba tasks-grade it and return it
Gave students 4" Mawhiba tasks-grade it and return it
Gave students 5" Mawhiba tasks-grade it and return it

m Fall Break - developed math achievement posttest
WL Gave students 6t Mawhiba tasks-grade it and return it

Ve cecis - Gave students 7t Mawhiba tasks-grade it and return it
Dec 4th —10th Gave students 8t" Mawhiba tasks-grade it and return it

Dec 11th —17th Gave students 9t" Mawhiba tasks
math achievement posttest was piloted
Dec 18th —24th Gave students 10" Mawhiba tasks-grade it and return it

L E I Gave students 11t Mawhiba tasks-grade it and return it

1th week of Jan Math achievement post-test
2017 Attitude toward math post-test




Treatment verification
B S Wiales L il

Activity# Page# Activity#  Page#

Oct 9th - 15th 1-unitl 8 1-unitl 8

Oct 16th - 21th 2-unitl 10 2-unitl 10

Oct 22th - 28th 3-unitl 12 3-unitl 12

Oct 29th — Nov 5th 1-unit2 15 1-unit2 15

“ Nov 6t — Nov 26t 2-3-unit2 16-18 2-unit2 16

Nov 27t — Dec 3t 1-unit3 20 - -

Dec 4t — Dec 10th 2-unit3 25 Review -

Dec 4t — Dec 10th Review - - -

Dec 4t — Dec 10th Review - 1-unit 3 20

“ Dec 11t — Dec 24th 1-2-unit4 26-30 1-unit 4 26
Dec 11t — Dec 24th review review

“ Dec 25t — Dec 31th 1-unit 5 35 1-unit 5 35

15t week of Jan 2017 Post tests
2"d week of Jan 2017 Finals
Number of activities (Males) 11 out of 15 (73%)

Number of activities (Females) 8 out of 15 (53%)




Data collection and analysis

First: Descriptive statistics
1- demographic variables

Variable Boys school Girls school
(N=60) (N=61)

Gender
Male 60  30(24.8%) 30 (24.8%) ) ;
Female (49.5%)
61 ) ] 30 (24.8%) 31 (25.2%)
(50.4%)

Saudi (100%) 30 30 30 31
13-15 13-15 13-15 13-15




First: Descriptive statistics
2- pretests

Table 1: Attitude Toward Math Pretest (ATM) Descriptive statistics

groups Range of Range
possible
scores
48 107 59

Boys E [e]0) 24-120

72.93 13.99 0.062 0.10

Boys C [ely) 24-120 42 106 64 74.86 16.34 0.05 -0.30

30 24-120 51 94 43  75.86 10.52 -0.12 -0.27
Girls C [ej! 24-120 62 95 33 7745 8.91 0.17 -0.61
Total [mPAt




First: Descriptive statistics
2- post-test

Table 3:Attitude Toward Math post-test (ATM) Descriptive statistics

groups Range of Range
possible scores
49 109 60

Boys E [0 24-120 78.16 16.99 0.045 -0.78

Boys C [Ele 24-120 46 105 59 70.7 15.42 0.61 -0.39
30 24-120 58 115 57 81.96 15.45 0.18 -0.91
Girls C Ej! 24-120 42 105 63 78.03 15.84 -0.5 -0.13

Total Bpil




First: Descriptive statistics
2- pretests

Table 2: Mathematics Academic Achievement pretest Descriptive statistics

groups Range of Range
possible scores
20 67 47

Boys E [0 0-100 42.71 12.66 0.017 -0.60

Boys C ele, 0-100 22 69 47 46.32 12.64 -0.04 -0.86
30 0-100 22 67 45 46.1 11.66 -0.21 -0.70
Girls C e}l 0-100 22 66.6 446 4395 11.49 -0.003 -0.62

Total [Nbil




First: Descriptive statistics
2- post-test

Table 4. Mathematics Academic Achievement post-test Descriptive statistics

groups Range of Range
possible scores
68.9

Boys E [0 0-100 28.8 97.7 65.5 18.86 0.08 -0.91

Boys C it 0-100 20 84.4 644 5753 18.11 -0.39 -0.64
30 0-100 266 944 67.8 59.96 19.18 -0.01 -0.94
Girls C [ex! 0-100 266 955 689 62.25 185 -0.10 -0.65

Total [Nyl




Second: Inferential statistics
1- preliminary analysis

Data set modifications
Spacing between students
Tests observers
Test grading, first reviewed and final reviewed
Data entry “crossed check”
Missing data
Confirm students to attend all tests “give them test reminder”
Tests guidelines
Motivation “extra points”
Outliers

No significant outliers that affect the decision of rejecting or
accepting the null “except two”

Assumptions
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H1:A: Female students in the experimental group will get higher ATM
scores on the post-test than females in the control group.

| Girls E e 81.96  15.45 0.016 59 0.98 0.16

31  78.03 15.84
61

H1:B: Female students in the experimental group will gain higher ATM
scores on the post-test compared with their pretest.

o vt T et 50 Tz | 5 Joowerl o1 [+ e
c{Ry-N POST 819 1545 .026 035 0.5 1.9 0.03
- PRE 30 75.86 10.52 [ 37 J
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* H2:A: Male students in the experimental group will get higher ATM
scores on the post-test than males in control group

mmmmmrmmnm

30 7816 16.99 0.072 0.53 57 211 0.01

29 69.5 15.42
59

H2:B: Male students in the experimental group will gain higher ATM
scores on the post-test compared with their pretest.

nmmmmnm

BOYSE POST 78.1 169 0.014 1.23 0.11
PRE 30 729 139 ( 33 J
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H3: Female students in the experimental group will get higher on the
math ACD on the post-test than females in the control group.

“mmmmnm
m 30 59.96  19.18  0.003 -0.47

31 62.25  18.5

61
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H4: Male students in the experimental group will get higher on the
math ACD on the post-test than males in the control group.

nmmmmmnm

29 6.8 7.8 0.051 0.4 1.75 0.042

29 588 169
58
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H5:A: There will be a positive correlation between the math achievement test
and the attitude toward math test in the female control group.

Ml ol N ol I

s | With outliers
Without 8,31
predicted
With outliers
GIRLS POST
Without
42,49,52

predicted

=
31 30 0.66 0.44 4.83

29 28 072 0.52 0.51 5.51

ACD =-35.56129 + 1.0389528*attitudes
31 30 0.81 0.65 7.47

28 27 080 0.64 0.63 6.91

ACD =-15.03939 + 0.9752392*attitudes

P<0.0001

P<0.0001

P<0.0001

P<0.0001
[41])



H5:B: There will be a positive correlation between the math achievement test
and the attitude toward math test in the female experimental group.

Eows | N NOFIR R Rad] TP

GIRLS PRE With outliers 30 29 0.35 0.12 2.02 0.053

Without outliers# 29 28 0.44 0.19 0.25 2.56 0.016

16
- ACD =-5.133996 + 0.7063698*attitudes
GIRLS With outliers 30 29 0.77 0.60 6.49 P<0.0001
POST
Without 27 26 0.84 071 020 7.87 P<0.0001

outliers#42,45,60

[42])
ACD =-27.3351 + 1.0394667*attitudes




H5:C: There will be a positive correlation between the math achievement test
and the attitude toward math test in the male control group.

Cvows | W TN T or [ R w2 (2] TARE |

o)A s With outliers 30 -0.01 .0002 -0.08 0.93
Without 28 27 0.23 0.05 0.02 1.25 0.22
outliers 1,19

ACD = 33.591324 + 0.1934101*attitudes

BOYS With outliers 30 0.28 0.08 1.59 0.12

A Without 28 27 014 0.02 -0.01 0.76 0.45

outliers 33,36

ACD =42.550422 + 0.1964485*attitudes




H5:D: There will be a positive correlation between the math achievement test
and the attitude toward math test in the male experimental group.

LT T e
AD)J VALUE

1005 With outliers 0.51 0.26 0.24 0.003
PRE
Without 30 29 0.51 0.26 0.24 3.2 0.003
outliers
ACD = 8.5283628 + 0.4686925*attitudes
o)Ay With outliers 30 29 0.61 0.38 4.17 0.0003

POST

Without 29 28 0.66 0.44 0.42 4.66 P<0.0001

outliers 15
ACD =7.8111162 + 0.7252866*attitudes

4]



implications for educational practice.
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