Contents

1 Mathematics at the Margins. . . ..........................
Defining Mathematics and Marginality . . . . ...................
Marginalized Contexts . . . . ... .ottt
Mathematics in These Contexts . . ... ........ ... ...

Defining

Mathematics . . ... ... ... ...

Mathematics as a Marginalizing Practice. . . ... ..............
School Mathematics. . .. ... ... ... ... ... .. ...
RoleM in Marginalized Contexts . . . .. ........... ..o,
The Conceptual Framework that Underpinned RoleM. . .. ... ... ...
Overview of the Book . . ...... ... .. ... ... .. ... . ...,

References

Being at the Margins # Being Unsuccessful at Mathematics . . . . . .

Affective Domain for Enacting Mathematics . . . .. ..............
Dispositions for Teaching Mathematics . ...................

Cognitive Domain for Enacting Mathematics Teaching. . ..........
Knowledge for Teaching Mathematics . . .. .................
The Role of Representations in the Teaching and Learning
of Mathematics . . .. ....... ... ... ..
The Role of Language in Mathematics. . ... ................
Quality Resources and Activities for Teachers and Students . . . . . .

Professional Learning. . . . ........ ... .. .. .. ..
Supporting the Professional Learning of Teachers

in These

(07011 >; € £~

The RoleM Professional Learning Model . ... ...............
Implementation of the Model Within These Disadvantaged

Contexts
References

[« EN-EEN e NNT, T, I N N N I

25
26

27
28

xi


http://dx.doi.org/10.1007/978-981-10-0703-3_1
http://dx.doi.org/10.1007/978-981-10-0703-3_1
http://dx.doi.org/10.1007/978-981-10-0703-3_1#Sec1
http://dx.doi.org/10.1007/978-981-10-0703-3_1#Sec2
http://dx.doi.org/10.1007/978-981-10-0703-3_1#Sec3
http://dx.doi.org/10.1007/978-981-10-0703-3_1#Sec4
http://dx.doi.org/10.1007/978-981-10-0703-3_1#Sec5
http://dx.doi.org/10.1007/978-981-10-0703-3_1#Sec6
http://dx.doi.org/10.1007/978-981-10-0703-3_1#Sec7
http://dx.doi.org/10.1007/978-981-10-0703-3_1#Sec8
http://dx.doi.org/10.1007/978-981-10-0703-3_1#Sec9
http://dx.doi.org/10.1007/978-981-10-0703-3_1#Bib1
http://dx.doi.org/10.1007/978-981-10-0703-3_2
http://dx.doi.org/10.1007/978-981-10-0703-3_2
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec1
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec2
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec3
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec4
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec5
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec5
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec6
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec7
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec8
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec9
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec9
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec10
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec11
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Sec11
http://dx.doi.org/10.1007/978-981-10-0703-3_2#Bib1

Xii Contents
3 Mathematics and Marginality . . . .. ....................... 35
Participating Teachers .. ........ ... ... ... ... ... ... ... ... 36
Data Collection and Analysis . .......... ... ... ... ......... 37
Results. . .. ... 38
Beginning of Their RoleM Professional Learning Journey. . . . . . .. 38
Enacting Mathematics Teaching in These Contexts . ........... 40
Contextual Challenges . .. .......... .. ... ... 40
Teaching Mathematics . . .. ......... .. . ... 42
Student Learning Gains . . ... .......... .ot 43
At the Conclusion of One Year of RoleM Professional Learning . . . . . 44
Trends Across the Themes . .. ....................... ... 46
Dimensions of the RoleM Professional Learning
that Supported These Teacher Changes. . . .. ................ 48
Dialoguing with a Knowing Person . . . . ................... 49
Collaborative Implementing and Sharing (In-Situ) . . .. ......... 50
Learning Activities and Resources. . . ........... ... ....... 51
The Inclusion of Indigenous Teacher Aides in RoleM . ........... 52
Background ... ... ... 52
Strategies to Help Support These ITAs. . ... ................ 53
Participants. . . ... ... ... 54
Results. . .. .. 54
Changed Roles . . ... ... i 54
Indigenous Students Learning . . .. ....................... 55
Discussion and Conclusion . . .. ...... ... ... .. .. .. . .. .. 56
References . . ... ... ... .. 56
4 Marginality and Mathematics. . . .. ....................... 59
Participating Students. . . . ... ... . 59
Description and Development of Assessment Tools Used
to Measure Students’ Numeracy Achievement. ... .............. 61
Administration of the Tests. . . .. ........ ... ... ... ... ...... 62
Analysis of the Test Data . . .. ....... .. .. .. .. ... ...... 63
Benchmark Data . . .......... ... .. ... ... .. ... .. ... 63
RoleM Student Data: Quantitative Analysis. . .. ................ 63
Results for the Student Cohort 2010-2013 ... ............... 63
Cohen’s D . ... 64
Bla” . oo 64
ACToss YEars. . ... ov i 64
Ethnicity. . . . ... 65
Location. . . ... 66
Teacher Experience . . . . ......... ... ... ... ... 67
Exploring Students’ Gains . .. ............ ... 69


http://dx.doi.org/10.1007/978-981-10-0703-3_3
http://dx.doi.org/10.1007/978-981-10-0703-3_3
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec1
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec2
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec3
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec4
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec5
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec6
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec7
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec8
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec9
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec10
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec11
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec11
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec12
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec13
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec14
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec15
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec16
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec17
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec18
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec19
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec20
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec21
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Sec22
http://dx.doi.org/10.1007/978-981-10-0703-3_3#Bib1
http://dx.doi.org/10.1007/978-981-10-0703-3_4
http://dx.doi.org/10.1007/978-981-10-0703-3_4
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec1
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec2
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec2
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec3
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec4
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec5
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec6
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec7
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec8
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec9
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec10
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec11
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec12
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec13
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec14

Contents

Year 1 ... e

Hypothesized Trajectory of Mathematics Concepts. . . . ...........
Student Change. . . . ... .ot
References . . ... ... .. ..

5 Crossing the Divide . . .. ....... ... ... ... ... ... .. ... . ...
Participating Teachers . ............ .. .. .. .. e,
Provision of Efficacious Resources .. ........... ... ... ......
Emphasis on the Language of Mathematics. . .. ................
Consequential Gains in MCK and PCK . .. ... ... ... ... ......
Participating Students. . . . . ... ... ...
References . .. ... . ...

6 Redressing the Imbalance. . . .. ..........................
Professional Learning and Teaching Trajectory
for Marginalized Contexts. . . . . .......... .ttt
What Is the Interplay Between Effective Teaching

How Do Teachers’ Dispositions Towards Teaching

Mathematics Influence Their Classroom Practice

in These Contexts? . .. ... ..ottt e
How Does Teachers’ Mathematics Content Knowledge

and Pedagogical Knowledge Influence Their Classroom

Implications and Recommendations for Enacting and Acquiring

Mathematics . . . ... ...ttt
Beginning the Journey . . .. ....... ... .. o
Continuing the Journey . ........... ... ... . ...
Deepening the Journey. . . ........ ... ... ... .. L.
For Indigenous Contexts. . . ... ...,

Implications for the Professional Learning of Teachers

Working in These Contexts. . . .. .......c. ot

References .. ... . ... . .

7 Maintaining the Momentum . . . ..........................
Barriers for Sustainability . . .. ... .. .. .. L
An International Perspective of Sustainability . .................
Commonalities Between Contexts ... .......................
Additional Features in the RoleM Project . . . ..................

Xiii

69
71
73
73
73
76
80

81
81
82
84
85
86
92

95

95

96

99


http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec15
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec16
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec17
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec18
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec19
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Sec20
http://dx.doi.org/10.1007/978-981-10-0703-3_4#Bib1
http://dx.doi.org/10.1007/978-981-10-0703-3_5
http://dx.doi.org/10.1007/978-981-10-0703-3_5
http://dx.doi.org/10.1007/978-981-10-0703-3_5#Sec1
http://dx.doi.org/10.1007/978-981-10-0703-3_5#Sec2
http://dx.doi.org/10.1007/978-981-10-0703-3_5#Sec3
http://dx.doi.org/10.1007/978-981-10-0703-3_5#Sec4
http://dx.doi.org/10.1007/978-981-10-0703-3_5#Sec5
http://dx.doi.org/10.1007/978-981-10-0703-3_5#Bib1
http://dx.doi.org/10.1007/978-981-10-0703-3_6
http://dx.doi.org/10.1007/978-981-10-0703-3_6
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec1
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec1
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec2
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec2
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec3
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec3
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec3
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec4
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec4
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec4
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec5
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec5
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec6
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec6
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec7
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec8
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec9
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec10
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec11
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Sec11
http://dx.doi.org/10.1007/978-981-10-0703-3_6#Bib1
http://dx.doi.org/10.1007/978-981-10-0703-3_7
http://dx.doi.org/10.1007/978-981-10-0703-3_7
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec1
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec2
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec3
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec4

Xiv Contents

Role of Leadership in the School. . . ...................... 115
Role of Para-Professionals . .......... ... .. .. .. .. ... ... 116
Providing Developed Resources. . . . ...................... 116
Long-Term Partnerships . . .. ... ... ... ... .. ... ... .... 117
Actions that Make a Difference. . ... ........ ... ... ... ... ... 117
Professional Learning. . . .. ........... ... 118
Conclusion . . .. ...t 118

References . ... ... ... 119


http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec5
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec6
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec7
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec8
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec9
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec10
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Sec11
http://dx.doi.org/10.1007/978-981-10-0703-3_7#Bib1

2 Springer
http://www.springer.com/978-981-10-0701-9

Mathematics at the Margins
Warren, E.; Miller, |,

2016, XV, 120 p. 16 illus,, Softcover
ISBEMN: @78-981-10-0701-9



	Contents



