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Description of the Initiative

The JCSP General Numeracy Initiative 2006 is an intervention that seeks to investigate the effectiveness
of child-centred, experiential and constructivist approaches and resources in supporting the development
of enhanced mathematical and numerical understanding among students in the Programme. A research
dimension was included in this initiative, requiring pre- and post-initiative testing and the systematic
tracking and monitoring of anecdotal evidence, which would suggest the emergence of positive
attitudinal change towards numeracy and mathematics among participating students. Each participating
school was provided with a €500 subvention to fund their numeracy programme.

Rationale and Objectives

Orton (1994) contends that “constructivism” or "the construction of meaning might well be the most
effective way to learn". He argues that understanding and knowledge, that have been acquired through
child-centred, constructivist and experiential approaches, are more likely to be retained as a permanent
fixture in our intellectual-storehouse whereas knowledge arrived at by rote-learning and by didactic
approaches is more likely to be segmented, disjointed and superficial and, consequently, will diminish
and fade from our memory over time. Von Glasersfeld (1991) states that the central tenet and essence
of constructivism is that "knowledge cannot simply be transferred ready-made from parent to child or
from teacher to student, but has to be actively built up by each learner in his or her own mind”. Orton
(1994) argues that "nothing can inject or transplant into the mind from without".

Piaget (1965) states that some students, in their teens, are still dependant on the availability of
"concrete-operational-stage" resources and supports and require experiential approaches to advance,
consolidate and expand their knowledge of mathematics and numeracy. Piaget contends that, if these
students are provided with regular and prolonged opportunities to engage with age-appropriate,
experiential resources and are given time to construct their own meaning and insights into the procedural
and conceptual infrastructure of mathematics and numeracy, then their dependency on these "concrete-
operation-stage" resources will decrease. These students eventually acquire the developmental maturity
and level of conceptual understanding in mathematics and numeracy to confidently and competently
progress to the more advanced stage of "formal operations" and "abstract reasoning". Bruner (1971)
strongly advocates the use of experiential mathematical games and resources to generate discussion on
mathematics, to promote "cognitive conflict” and to enhance the students’ thinking so that they can
understand, express and generalise mathematical concepts and use appropriate mathematical language
and symbolism when necessary.

Providing opportunities for the student to engage with age-appropriate and experiential resources and
materials can greatly support the development of understanding in specific topic areas in mathematics.
The purpose of some mathematical resources, such as those designed by Stern, Dienes and Cuisenaire,
is to enable the student to come in contact with experiential materials and games, which implicitly contain
a structure and framework that is a concrete analogy and representation of some of the abstractions
contained within the formal maths syllabus. Dienes (1964) points out that the premature introduction
of the student to symbolism and abstractions, without first having been given the opportunity to engage
with appropriate experiential resources, tends to "freeze the concept formation process" within the
student. Students must never be forced and rushed to transfer from the "concrete-operational stage"
to the "formal-operations" stage before being “ready" for this quantum leap forward into the world of
complex symbolism. Kagan (1966) also advocates the use of experiential maths games, puzzles and
learning laboratories because they generate excitement, interest and increased levels of motivation
among students to participate and to learn. Nunes and Bryant (1996) claim that, when the learner is
provided with regular opportunities to engage with and investigate experiential learning materials, he
or she begins to acquire, develop and formulate an understanding of the meaning behind the
mathematical or numerical procedures.
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The JCSP General Numeracy Initiative 2006 was focused on the
attainment of the following objectives
• Develop a model and epistemology of best practice in the teaching of mathematics and numeracy
to JCSP students.

• Encourage and facilitate schools to develop constructivist and experiential strategies and approaches
to improve poor numeracy levels among students in the Programme.

• Source and identify the most appropriate and successful experiential resources in maths and numeracy
for engaging the targeted students.

• Identify, document and assess any successes, progress, achievements and shortcomings within the
JCSP General Numeracy Initiative, using qualitative and quantitative models of assessment.

• Monitor, track and document anecdotal evidence of emerging attitudinal change towards numeracy
and maths among participating students.

• Document and disseminate best practice, in the teaching of maths and numeracy to JCSP students,
through the production and circulation of the Interim Evaluation Report of the JCSP General
Numeracy Initiative 2006.

Participating Schools

The following schools participated in the JCSP General Numeracy Initiative (2006):

Reports Received

• Nine initiative evaluation reports were returned for analysis.

• Six of these evaluation reports contained pre- and post-test statistics. One of these schools used
the Level One of the France Test. Two schools constructed and developed their own tests to assess
student progress in the initiative.

Numbers of Students Involved

• One hundred and fifty-four students participated in the JCSP General Numeracy Initiative 2006.

• Schools prioritised first-year and second-year students for participation in this initiative. In total, six
second-year classes, eight first-year classes and one third-year class participated in the initiative.

• Each participating school selected a distinct cohort of JCSP students as the target group for inclusion
in the initiative.
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• North Presentation Secondary School
• Mac Swiney Community College
• Listowel Community College
• The Donahies Community School
• Coláiste Mhuire, Johnstown

• Stranorlar Vocational School
• Coláiste Eanna, Cabra
• Arklow Community College
• St. Brigid’s School, Dundalk
• Abbey Community College



Number of Teachers Involved

• Twenty-two mathematics teachers were involved in the initiative.

• Other teachers who participated were: a Learning Support teacher, a School Completion Coordinator
and an Art teacher.

Implementation of the Initiative

The average timeframe allocated, by participating schools, for the implementation of the initiative,
was six weeks.

Developmental Activities within the Initiative

The high levels of creativity and innovation, that participating teachers brought to the initiative, are
clearly demonstrated in the wide range of school-based interventions and projects, that were planned,
developed and successfully implemented within the initiative. In every case-study, experiential and
constructivist approaches were developed and implemented. The following array of activities and
developments were important components of the initiative:

• Acquiring General Numeracy initiative funding (€500).

• Acquiring General Numeracy initiative resources (achievement certificates, “LUVE 2C U” bookmarks,
“LUVE 2C U” posters, list of recommended numeracy materials, list of major educational suppliers,
information on the dynamics and nuances of the France test, information on where to acquire the
France Test manual and test sheets.

• Informing management and staff about the initiative (via newsletter, staff-room notice-board, oral
communication etc.)

• Participating teachers familiarise themselves with the rationale, framework and resources of the
General Numeracy initiative

• Setting dates and timeframe for the initiative

• Selecting the target JCSP group to participate in the initiative

• Ordering the France test for pre- and post-initiative testing

• "Selling the initiative" to the students: generating enthusiasm for a General Numeracy programme
among participating students

• Planning and developing a bank of teacher-constructed work cards, flashcards, wall charts,
worksheets and assessments.

• Sourcing and using a variety of graded and experiential maths games and resources.
• Acquiring a variety of graded, experiential materials and resources in numeracy and maths.
(These graded resources and materials supported individualised and independent work and
facilitated and enabled self-correction through the availability of assignment answer-cards.

• Getting the students involved in the selection of the resources.
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• Linking the selected numerical and mathematical theme/s of the initiative with:
• JCSP mathematical statements
• Students’ textbook
• Students’ interests and environment

• Informing parents of the initiative. Some schools invited parents and students to an information
night. Other schools prepared an information folder for parents.

• Implementation of pre-initiative testing (France Test: Profile of Mathematical Skills, Level Two).

• Implementing the initiative:
• Employing a range of classroom organisational arrangements
• Employing a range of child-centred and experiential pedagogies (e.g. whole class teaching,
team teaching, individualised work, collegiality and group work)

• Developing cross-curricular approaches and strategies
• Utilising off-site learning opportunities to enhance and support the teaching and learning of
mathematics and numeracy.

• Utilising the talents, creativity, interests and experiences of the students to plan and design
contextualised mathematical board-games so as to create "centres of interest" and to enhance
and expand the mathematical skills and competencies of the students.

• Acknowledging progress throughout the duration of the initiative
• Arranging visits to the students’ classroom by the principal or by the JCSP coordinator
to congratulate the students on their efforts;

• Sending JCSP postcards to the students’ homes
• Tracking the students’ progress on wall charts

• Providing opportunities in class for students to describe what was happening in the General
Numeracy sessions.

• Selecting prizes and rewards to be distributed at the culmination of the initiative

• Implementation of post-initiative testing. Analysis of test results.

• Forwarding completed evaluation report to JCSP Support Service.

• Organising a celebration event at the culmination of the initiative. Distribution of Achievement
Certificates to participating students.
• Involving the students in the planning and costing of the JCSP celebration event gave them the
opportunity to experience "living mathematics" in action.

The Mathematical Themes that were selected for the General
Numeracy programmes

4

General Numeracy Initiative Evaluation Report

• Money
• Geometry
• Subtraction
• Division
• Multiplication
• Decimals

• Measurement
• Percentages
• Angles
• Venn Diagrams
• Fractions
• Use of Calculator

• Cross-curricular project on
“Time”

• Cross-curricular project on
“Money”: (using vending
machines, visit to a restaurant,
visit to a supermarket).



The in-built Research Dimension

A research dimension was built into the JCSP General Numeracy Initiative 2006 in order to evaluate the
progress, achievements, successes or shortcomings of the initiative. To attain a comprehensive and
holistic evaluation, both quantitative and qualitative assessment modes were utilised.

Quantitative Assessment
Pre- and post-initiative testing was administered using the “France Test: Profile of Mathematical Skills”
(Level Two). One school opted to use Level One. Some schools used the acquired insights, from their
analysis of the pre- initiative assessment, to give direction to and define the underpinning theme for
their school-based initiative. Other schools had pre-selected the conceptual and thematic orientation
for their school’s initiative, prior to engaging in pre-initiative testing.

Qualitative Assessment
Teachers were requested to include, in their evaluation reports, any anecdotal or observational evidence
of emerging attitudinal change, among participating students, towards numeracy and mathematics.
Hocking (1998) describes anecdotal evidence of attitudinal change as the critical "shining moments"
of any intervention.

Evaluating the Initiative

Quantitative Assessment:
• Statistical data (raw scores or mathematical age equivalences) was provided for a cumulative total of

162 sub-test results, attained by students, who presented for and completed both pre- and post-
testing in the France Test, Level 2 or Level 1.

• When these sub-test statistics were analysed and compared, it was discovered that the average
improvement achieved by these students, across these 162 sub-test domains, was +16 months
advancement in mathematical age equivalence, within the six week timeframe of the initiative.

• The greatest advancement in test scores occurred in the “Addition” and “Money and Measurement”
sub-test domains.

• 84% of the entire student cohort, who sat for and completed both pre- and post-tests in any test
domain, achieved superior scores in the post-initiative testing.

• In one school, 100% of the students, who presented for and completed both pre- and post-testing,
attained superior scores in the post-initiative assessment.

• The greatest improvement achieved by any individual student was an advancement of +6 years in
mathematical age equivalence within the allocated timeframe. This advancement occurred in the
“Division” sub-test domain.

• In a small minority of cases, some regression was detected between pre- and post- test results. The
evaluation reports suggested that this regression can be explained by a variety of causal factors: (a)
some students “had not been very focused on school-work on the day that the test was being
undertaken” (b) the test was scheduled too close to holiday time (c) some of the students had poor
attention and concentration spans, (d) the complexities presented by the format and nuances of
the France Test and (e) the difficulties caused by the poor literacy competencies of some of the
participating students.
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Qualitative Assessment
Substantive feedback was received from participating teachers, in this assessment domain:

Comments on the Initiative
"The test results were absolutely remarkable".

“The students handled and assembled the train set in the metalwork room. The importance of
mathematics in rail operations was stressed. The art teacher devoted time to creating a railway
environment display in order to maintain interest. Some students worked on the construction of
jig-saw puzzles which contained a railway theme. The completed display was exhibited at an awards
ceremony in the school. It attracted much interest, comments and suggestions ".

"The benefits of this initiative will last".

"She just found the experience very worthwhile".

"The participating teachers found the initiative beneficial in a variety of ways".

In this initiative "a particular student-need was targeted for attention".

"The teachers involved in the initiative are satisfied that the students did learn a lot from the effort".

"The initiative was structured to involve five workstations and group work" ("Game of Life", "Monopoly",

"Sum Swap", "Bingo" and "Playing Cards").

"Co-operation and teamwork" improved among participating students.

In group-work, the students learned the discipline of "turn-taking" and "patience".

"The teachers benefited by having fun with students".

“The students would have very little money of their own and the initiative would not have been
possible without the funding".

"The main focus of the initiative was to make maths relevant to everyday life".

Before the initiative "the students never actually saw the connection between what was done in the
classroom and life outside the classroom".

"The teachers benefited greatly because the funding gave them the opportunity to link the maths in the
class to the real world".

“ It gives students a focus and a determination to succeed (in the project’s activities) so that they could
get outside the classroom" and visit the supermarket and a restaurant. Only when the students
became confident in the task, was an outing organised”.

"Good teamwork was displayed among teachers, during the initiative".

There was "a very good exchange of ideas between participating teachers".

“The initiative emphasised the importance of attendance to the students".
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The initiative "promoted competition and rewarded effort".

“Parents were given a regular progress report".

The initiative "showed us the impact that small successes have on students who find
mathematics difficult".

"My advice, for any teacher teaching mathematics to reluctant learners, is to stay away from the
textbook and the chalk and talk format".

“ Include the students in the activities from the very start, ask their opinions and encourage
their suggestions".

"Keep referring back to topics of previous lessons".

“Add in the fun element”

“Arrange the classroom, so that group-work can easily take place".

“Students like and need to be entertained”.

“This is a new and very interesting approach to mathematics, it keeps them focused and settled".

“Motivate the students by focusing on what they can do rather than on what they cannot do".

Because of the initiative "teachers have more resources at their disposal".

Comments on the Students
“All the students, who were involved in the initiative, passed the examination in Junior Cert
maths in 2006”.

“The students became more aware of the importance of mathematics in real-life".

“The students found that mathematics can be enjoyable".

“The students found that they have better job prospects if they can solve basic maths problems,
like calculating money and time"

“Student attendance at classes remained good”.

“ In maths, the students were more willing to attempt past-paper questions".

“The students learned how to handle and organise money".

“The students are not afraid to try calculations without using calculators".

“The students are willing to risk providing answers in class".
There are "less negative responses to a maths class".

“The dread factor" surrounding mathematics has disappeared.

“The students really enjoyed the initiative because they knew they would have the opportunity to
practise their maths when they went out" on the class-visit to the restaurant and supermarket.
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"The students were very anxious to get through the class work because they couldn't wait to practise
their mathematical skills".

The project "focused their minds on the tasks in the classroom".

“The test carried out, showed remarkable improvement".

“The students’ understanding of mathematical concepts improved and all the students involved
expressed feeling more confident in their abilities” in mathematics.

“They were eager to learn and were quicker to ask for help if they didn't understand things".

“The initiative made the students become peer-tutors…. if a student had a problem, there was
always someone willing to help".

“There was a great sense of working together".

“The once dreaded maths class was now something to look forward to".

“They enjoyed the activities".

“They began to see that maths had some relevance to their everyday lives".

“They enjoyed the activities of working out the volume of boxes using cubes. As a result, they are
now able to understand the difference between finding the volume of a box and finding the area
and perimeter".

“ I no longer get "what do we need to learn this for?".

“ I think they have discovered that mathematics plays an important role in everyday life…. from the
supermarket to the building site".

“The group using the CD-ROM and worksheets responded more positively".

“Students using interactive software produced greater learning gains in the post-tests”.

“The students came to class on time".

“The students worked on four maths statements during the initiative".

“The students now feel more capable" in Mathematics.

“They no longer dread my maths class…or me… and they now look forward to every lesson, as it is
always different".

“ I found that there was no longer a struggle to get the students involved in the class. They showed
great enthusiasm".

“The students have enjoyed working with numbers and playing number games".

“They have a better understanding of measurement and distance and are more aware of
fraction concepts".
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“Their knowledge of money-value has greatly improved".

“Lessons are more enjoyable and the students are more interested".

“Behavioural problems have decreased".

“All the students actively participated in these mathematical games and hated to hear the bell ring,
at the end of class".

“Both groups looked forward to Friday, when they got the opportunities to indulge in group maths
and maths games".

“She says she could see improved ability in mainstream classes".

“The teacher also feels that she has a better understanding of the problems that the students
encounter in mathematics and she is now better equipped to tackle these problems".

Some Challenges Encountered
• A lot of planning was required.

• "Trying to disguise the maths within the activity is not an easy task".

• Waiting for the maths resources to arrive from the educational suppliers can be problematic.

JCSP Statements used in conjunction with the General Numeracy
Initiative 2006

Mathematics Statement, number 1: (“Use of Number”)
Mathematics Statement, number 4: (“Money”)
Mathematics Statement, number 5: (“Use of Calculator”)
Mathematics Statement, number 6: (“Use of Number with Calculator”)
Mathematics Statement, number 8: (“Time, Speed and Scale”)
Mathematics Statement, number 9: (“Knowledge and Application of Geometry”)
Cross Curricular Statement 19: (“Measurement of Time”)
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Recommended Resources

The following resources were successfully used in JCSP General Numeracy initiatives: (recommended
resources from previous General Numeracy initiatives are also included):
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• Dominoes
• Euro Money
• Unifix cubes
• “Base of Ten” sets
• Play fruit and vegetables
• “Fraction Dominoes” (Ideal School Suppliers)
• Tangrams
• “Pattern Block Activity Pack”
• “Smile Maths”
• Bingo (Mc Graw-Hill Children's Publishing)
• “Maths Equivalence Cards
• “Fractions Playing Cards”
• “Fractions Galore Cards”
• Division cards
• Mini whiteboards
• “Strength in Numbers”: NALA
• “Sir Faction Activities” (software)
• Class set of calculators
• “Junior Monopoly” (Waddingtons)
• Pentameters
• “Flexitables”
• Trundle wheel
• Measuring tape
• Protractors
• Calculators
• “Smartchute”
• “Money Smartchute”
• O.H.P. Algebra tiles
• “Geo Volume” set
• “Fraction Tiles”
• “Equivalent Fraction Game”
• Fraction block and magnets
• “Time Lotto”
• Weighing scales
• “Measure Lotto”
• “Faction Lotto”
• "Time Snap” card game
• “Fraction Snap”card-game
• Snakes and Ladders (Galt)
• Ludo (Galt)
• "Matching Percentages, Decimals and
Fractions" (Smart Kids Educational Resources)

• Maths Board Games (Smart Kids
Educational Resources)

• Mathematical and geometric shapes
• Peg boards and pegs
• “Beginning Fraction Zone Bingo”
• “Beginning Fractions”
• “Double Six Dominoes”
• Geometry sets
• Pentominoes
• “Try it Pentominoes Book”
• “Polyhedra Dice”
• “Monkey Fractions”
• “Fraction Penguins”
• “Meteor Maths Bingo Multiplication”
• “Pie in the Sky Fraction Game”
• “Link’n’Count Set”
• Centimeter Cubes set
• “Meteor Maths Bingo”
• “Big Time Learning Clock”
• “Pizza Fraction Fun”
• “Magnetic Number Times”
• “Meteor Maths Bingo Division”
• JCSP “Sum Life” series
• JCSP “Algebra“ workbook
• “Algi-Tiles”
• Spatial Problem-Solving Activities
• B.B.C “Learning Zone” maths video
• “Numero”
• Florence Gavin’s textbooks
• Hornby model electric train set
• Measuring tapes
• Stop-watches
• Jig-saw puzzles
• Computer software: "Out and About"
• Cuisenaire rods
• Magnetic Boards
• “Fraction Stax”
• “Anglegs”
• “Connect Four”
• Trundle wheel
• “Monopoly”



Recommendations for Future Development

• Implement the initiative over a longer period of time so as to attain even greater levels of success.

• Place greater emphasis on linking and connecting the mathematical theme with the students’ life
experiences, interests and environment

• Use the France test to inform and define the direction and content of the initiative.

• Spend more time explaining the basic rules of the mathematical board-game to the students.

• "Change the group dynamics more frequently, so that students pair-up with other students that they
would normally not sit with". Restructure and reorganise the groups more often, so that all the
students get an opportunity to work with a range of students.

• Source, order and acquire all the mathematical resources before the initiative begins.

• Include some quiz-activities to reinforce and revise emergent skills and knowledge

• Over-teach in a variety of ways.

• "Allow the initiative to expand into a half-hour period during lunchtime".

• Encourage the students to construct their own maths board-games as resources.

• "I wouldn't change too much".

Synopsis of Findings

"All the students, who were involved in the initiative, passed the examination in Junior Cert
maths in 2006”.

"The test results were absolutely remarkable".

"The students became more aware of the importance of mathematics in real-life".

"The students found that mathematics can be enjoyable".

"The initiative made the students become peer-tutors…. if a student had a problem, there was
always someone willing to help".

"There was a great sense of working together".

"The once dreaded maths class was now something to look forward to".

" I no longer get "what do we need to learn this for?”

"Lessons are more enjoyable and the students are more interested".

"Behavioural problems have decreased".
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"All the students actively participated in these mathematical games and hated to hear the bell ring,
at the end of class".

• Nine initiative evaluation reports were returned for analysis.
• Six of these evaluation reports contained pre- and post-test statistics. One of these schools used
the Level One of the France Test. Two schools constructed and developed their own tests to assess
student progress in the initiative.

• One hundred and fifty-four students, from these schools, participated in this JCSP General
Numeracy Initiative 2006.

• Schools prioritised first-year and second-year students for participation in this initiative. In total, six
second-year classes, eight first-year classes and one third year class participated in the initiative.

• Twenty-two mathematics teachers were involved in the initiative.

• Other teachers who participated were: a Learning Support teacher, a School Completion Coordinator
and an Art teacher.

• The average timeframe allocated, by participating schools, for the implementation of the initiative,
was six weeks.

• Statistical data (raw scores or mathematical age equivalences) was provided for a cumulative total of
162 sub-test results, attained by students who presented for and completed both pre- and post-
testing in the France Test, Level 2 or Level 1.

• When these sub-test statistics were analysed and compared, it was discovered that the average
improvement achieved by these students, across these 162 sub-test domains, was +16 months
advancement in mathematical age equivalence, within the six week timeframe of the initiative.

• The greatest advancement in test scores occurred in the “Addition” and “Money and Measurement”
sub-test domains.

• 84% of the entire student cohort, who sat for and completed both pre- and post-tests in any test
domain, achieved superior scores in the post-initiative testing.

• In one school, 100% of the students, who presented for and completed both pre-and post-testing,
attained superior scores in the post-initiative assessment.

• The greatest improvement achieved by any individual student was an advancement of +6 years in
mathematical age equivalence within the allocated timeframe. This advancement occurred in the
“Division” sub-test domain.
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