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Chapter 7 
Mathematics achievement 

Overall score on the DPMT  



78 

Table 7.1: Mean achievement scale scores (and standard deviations) for the core group of pupils, by programme 
and test time 

 JUMP (N=271) IMPACT (N=238) 

Sept. 2013 102.0 (13.6) 102.2 (15.4) 

May 2014 108.9 (14.4) 107.5 (17.8) 

Change +6.9 (8.8) +5.3 (9.8) 
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Performance on strands and content areas 

Content 

 Table 7.2: Pupils’ mean percent correct scores by content strand and programme, September 2013 

 JUMP IMPACT Gap 

Number and Algebra  64.7 63.1 1.6% 

Shape and Space 67.1 69.5 2.4% 

Measures 45.5 47.7 2.2% 

Data 50.1 50.6 0.5% 

Table 7.3: Pupils’ mean percent correct scores by content strand and programme, May 2014 

 JUMP IMPACT Gap 

Number and Algebra  62.0 59.8 2.3% 

Shape and Space 67.6 66.9 0.7% 

Measures 56.9 55.2 1.7% 

Data 66.9 62.9 4.0% 
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Process 

‎

Table 7.4: Pupils’ mean percent correct scores by process and programme, September 2013 

 JUMP IMPACT Gap 

Understanding and Recalling  66.3 66.9 0.6 

Implementing 66.4 64.6 1.7 

Reasoning 62.6 61.9 0.7 

Integrating and Connecting 58.7 59.5 0.8 

Applying and Problem Solving 45.3 47.3 2.0 

Table 7.5: Pupils’ mean percent correct scores by process and programme, May 2014 

 JUMP IMPACT Gap 

Understanding and Recalling  72.8 71.2 1.6 

Implementing 66.5 64.1 2.4 

Reasoning 64.6 63.8 0.8 

Integrating and Connecting 58.0 52.2 5.8 

Applying and Problem Solving 53.5 51.5 2.0 

Achievement by gender 
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Table 7.6: Mean achievement scores (and standard deviations) by gender, programme and time, and change in 
score 

 
JUMP (N=271) IMPACT (N=238) 

Girls Boys Girls Boys 

Sept. 2013 100.8 (13.7) 102.7 (13.6) 100.9 (15.9) 103.2 (15.0)

May 2014 108.2 (14.8) 109.3 (14.1) 106.5 (18.3) 108.2 (17.3) 

Change +7.4 (9.1) +6.6 (8.6) +5.6 (9.5) +5.0 (10.1) 

Results of initially low- and high-achieving pupils 

 

 
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Table 7.7: Mean achievement scores (and standard deviations) for pupils whose baseline scores were more than 
one standard deviation below/above the mean, overall and by gender, programme and test time  

 
JUMP IMPACT 

Sept ’13 May ’14 Diff Sept ’13 May ’14 Diff 

1 SD 

below 

Total (N=53) 80.0 (3.1) 85.5 (9.8) +5.5 (9.3) 76.8 (5.5) 82.1 (10.3) +5.3 (7.7) 

Girls (N=25) 78.4 (3.7) 84.0 (9.4) +5.6 (8.4) 75.6 (5.8) 80.1 (9.3) +4.5 (6.1) 

Boys (N=28) 81.2 (1.7) 86.7 (10.3) +5.5 (10.3) 77.9 (5.2) 84.0 (11.2) +6.1 (9.0) 

1 SD 

above 

Total (N=107) 122.1 (6.1) 124.2 (6.5) +2.1 (6.4) 123.4 (6.1) 126.4 (9.6) +3.0 (8.5) 

Girls (N=43) 121.9 (5.0) 124.4 (7.3) +2.6 (7.1) 122.9 (5.6) 127.0 (9.3) +4.1 (8.4) 

Boys (N=64) 122.2 (6.7) 124.1 (6.0) +1.9 (6.0) 123.7 (6.6) 125.9 (10.0) +2.2 (8.6) 

Observation type and pupil achievement 

Table 7.8: Mean achievement scores and standard deviations, by observation type, programme, and test time 

Recorded observation Non-recorded observation 

JUMP 

(N=122) 

IMPACT 

(N=135) 

JUMP 

(N=149)  

IMPACT 

(N=103) 

Sept 2013 101.6 (14.6) 100.0 (15.5) 102.2 (12.9) 105.0 (14.8) 

May 2014 110.0 (14.5) 105.0 (18.2) 107.9 (14.3) 110.7 (16.8) 

Change +8.4 +5.0 +5.7 +5.7 
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Teacher variables and pupil achievement 

 

 

 

 

Mathematical knowledge for teaching 

 

 

Overall scores on the MKTQ-S 

Table 7.9: Difference in the number of MKTQ-S questions answered correctly by teachers in the core group (by 
programme and time) versus Delaney’s Irish norm group  

JUMP (N=14) IMPACT (N=9) 

Time 1 Time 2 Time 1 Time 2 

+1.4 +4.4 +2.1 +4.3 
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Teachers’ MKTQ-S and pupil achievement 

Table 7.10: Correlation between baseline class MKTQ-S score and: (a) pupil difference score; (b) pupil 
achievement score in May 2014 

 JUMP (N=271) IMPACT (N=238) 

r for pupil difference score and class MKTQ-S score - 0.17** 0.03 

r for pupil May 2014 DPMT score and class MKTQ-S score 0.04 0.10 

** Significant at 0.01 level. 

 

Mathematical quality of instruction (MQI) 

Table 7.11: Correlation between class MQI rating from second observations, and: (a) gains in pupil achievement; 
(b) pupil achievement score in May 2014 

 JUMP (N=122) IMPACT (N=135) 

r for pupil difference score and MQI rating -0.04 0.25** 

r for pupil May 2014 DPMT score and MQI rating 0.12 0.40** 

**Significant at 0.01 level. 
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CPD uptake 

‎

‎

‎

‎

‎

‎

‎

‎

‎ ‎

‎

‎ ‎

‎ ‎

‎

‎

‎

‎‎ ‎ 

Programme adherence 

Table 7.12: Correlation between class adherence rating from second observations, and: (a) pupil difference 
score; (b) pupil achievement score in May 2014 

 JUMP (N=271) IMPACT (N=225) 

r for pupil difference score and adherence -0.09 0.04 

r for pupil May 2014 DPMT score and adherence  0.05 0.17** 

**Significant at 0.01 level. 

Pupil attitudes and pupil achievement 

 

 

 

 
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General attitudes to mathematics 

Table 7.13: Correlation between pupils’ mean achievement scores and two variables indicating general attitude to 
mathematics, by programme and test time 

 
JUMP IMPACT 

Sep. ‘13 May ‘14 Sep. ‘13 May ‘14 

rs for achievement score and I like maths 0.17** 0.01 0.12 0.16 

rs for achievement score and I wish I didn’t study maths -0.21** -0.15* -0.02 -0.23** 

*Significant at 0.05 level **Significant at 0.01 level 

Table 7.14: Mean maths achievement scores for pupils who agreed to various extents with two statements 
concerning attitude to mathematics, by programme and test time 

 

 

JUMP IMPACT 

Sep. ‘13 May ‘14 Sep. ‘13 May ‘14 

“I like maths” 

Agree a lot 104.6 109.9 104.8 109.7 

Agree a little  102.8 108.9 103.7 109.6 

Disagree a little 97.4 111.7 101.6 105.5 

Disagree a lot 99.4 103.8 99.4 100.8 

 “I wish I didn’t study 
maths” 

Agree a lot 98.3 102.9 102.8 99.8 

Agree a little 100.4 110.1 101.3 105.3 

Disagree a little 103.5 109.8 104.2 110.6 

Disagree a lot 105.5 110.4 102.8 110.7 
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Confidence in mathematical ability 

Table 7.15: Correlation between pupils’ mean achievement scores and two variables indicating confidence in 
their own mathematical competence, by programme and test time 

 
JUMP IMPACT 

Sep. ’13 May ’14 Sep. ’13 May ’14 

rs for DPMT score and pupils agreeing I am good at 
maths 

0.29** 0.22** .33** 0.27** 

rs for DPMT score and I worry I won’t be able to 
answer questions in maths class 

-0.31** -0.21** -0.17* -0.35** 

*Significant at 0.05 level **Significant at 0.01 level 

Table 7.16: Correlation between pupils’ belief that everyone could be good at maths and (a) achievement scores; 
(b) belief that they are good at maths, by programme and test time 

 
JUMP IMPACT 

Sep. ’13 May ’14 Sep. ’13 May ’14 

rs for achievement score and pupils agreeing that 
everyone can be good at maths 

-0.04 0.02 -0.04 -0.08 

rs for pupils believing I am good at maths and that 
everyone can be good at maths 

0.23** 0.08 0.10 0.04 

**Significant at 0.01 level 
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Teachers’ behaviour in mathematics class 

Table 7.17: Correlation between pupils’ achievement scores and their agreement with various statements about 
their teachers’ behaviour in mathematics class 

 
JUMP IMPACT 

Sep. ’13 May ’14 Sep. ’13 May ’14 

“My teacher always asks do we understand stuff.”  0.13* -0.06 0.18** 0.10 

“My teacher often praises me.” 0.04 -0.14* 0.07 -0.07 

“My teacher gets me to practice lots of examples.” -0.14* -0.24** 0.07 -0.02 

“My teacher gives us fun things to do.” 0.50 -0.17** 0.13 -0.13* 

“My teacher lets us play games.” 0.01 -0.20** 0.07 0.07 

*Significant at 0.05 level **Significant at 0.01 level 

Habits when learning mathematics 
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Table 7.18: Correlation between pupils’ achievement scores and the frequency with which pupils reported 
engaging in various learning strategies for mathematics 

 
JUMP IMPACT 

Time 1 Time 2 Time 1 Time 2 

“When we do new things, I learn as much as I can by 
heart.” 

0.16** 0.07 0.04 -0.12 

“I go through examples again and again to help me 
remember them.” 

-0.06 -0.20** 0.01 -0.18** 

“I work with my classmates to solve a problem.” -0.18** -0.11 -0.07 -0.16* 

“I work out a sum in my head.” 0.04 -0.05 0.03 -0.15* 

*Significant at 0.05 level **Significant at 0.01 level 

Summary 
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Note on significance levels 

When more than two mean scores are simultaneously compared, there is an increased probability of 
what is called a “Type 1 error”, or a false positive.  That is, the more comparisons are made, the 
greater the likelihood that the groups will differ on at least one comparison. 
 
The Dunn-Bonferroni procedure (see for instance Kirk, 1968) can be used to control for this 
possibility, by calculating an adjusted significance level.  The significance level is divided by the 
number of related t-tests carried out, with the resulting figure divided by two for a two-tailed test.  
For instance, if the desired significance level for a single t-test is .05 (that is, a one in twenty chance 
of a Type 1 error), and eight related t-tests are carried out, the adjusted significance level is .003.  

This is obtained as follows: [
0.5

8
 = 0.006], then [

0.006

2
 = .003].  In this instance, each of the eight t-tests 

would only be statistically significant if the p value was less than .003, not the original .05. 
 
The data reported throughout this chapter draw on uncorrected significance levels, in part because 
corrections for multiple comparisons, coupled with a relatively small sample, can lead to extremely 
conservative interpretation of significance. When the Dunn-Bonferroni adjustment is applied, four 
results move from significant to non-significant: 

1. JUMP and IMPACT pupils’ overall September scores are not significantly different from the 
population mean (adjusted significance level=.003). 

2. The difference between low-achieving pupils in JUMP and IMPACT at the start of the year is 
not significant (adjusted significance level=.006).  

3. The gains made by low-achieving JUMP pupils during the year are not significant (adjusted 
significance level=.006).   
However, the difference in p values for JUMP and IMPACT in this regard is due partly to the 
smaller number of JUMP than IMPACT pupils in the low-achieving category. 

4. The gains made by high-achieving pupils in both programmes are not statistically significant 
(adjusted significance level=.006). 


