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EXECUTIVE SUMMARY

With the support of USAID, the New Horizons for Primary Schools program was
initiated in 1998 and rolled out in 1999. The purpose of the program was to mprove the
qudity of teaching, in order to rase literacy and numeracy a the primary leve, as wel as
to increase school attendance and to sStrengthen school management. The first cohort of
students to attend NHP schools for al or most of grades 1-6 completed grade 6 in 2004.
This report examines the effect of the NHP on the learning achievement of these students
and discusses data requirements for more rigorous anayses.

Effects of NHP and other school factor s on achievement

Compared with schools not in the NHP program, schools participating in the NHP
program showed higher performance a the lower ends of two tests of achievement
measured a Grade 6. writing (GSAT Communications Task 1) and mathematics. Average
Communications Task | scores were higher in NHP schools than in maiched norntNHP
schools in 2004, and in 2004 the share of NHP schools with average GSAT mahematics
scores of 30 a more points (out of a possible 80) was greater than the share of non-NHP
schools with average GSAT mathematics scores of 30 or more points. In both cases, the
range of improvement occurred below the levels designated “ near mastery.”

Several school factors were correlated with higher GSAT achievement. Factors
associated with higher literacy and numeracy in 2004 included the presence of a good
quaity School Improvement Plan (School Development Plan) in 2003, an active PTA,
and higher peformance in 1999. Schools with more qudified and more experienced
teachers in grades 1-6 scored higher than those with less experienced and less qudified
teechers.  Schools on multiple shifts achieved less than those on single shift, while rurd
schools dso scored less wdl than urban schools. Factors unrelated to 2004 GSAT
performance were presence of a school board or SCOPE program, presence of a breakfast
program, school sze and remote rura location.

Data sufficiency

The use of mastery/near-mastery/non-mastery categories on the GSAT hides most
observable gains. An andyss of the GSAT tests to measure ther sengtivity to change at
the lower ends of the performance scales found that nearly two-thirds of students teking
the GSAT mahematics and language arts tests scored below the near-magery cut-off
score (50 percent correct). Any changes below this score would not be captured by the
magery/near-mastery/non-mastery  categories  of  GSAT. The rdiadility and
discrimination of subscaes based on “ease” items was acceptable. However, andyses of
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relidbility, discrimingtion and differentid  item  functioning based on actuad GSAT
subscadles, which would provide more information regarding sendtivity of the GSAT a
the lower levels, were congtrained by lack of access to actud test questions and response
options and to information on subscae compostion.

Using the GSAT to assess student gainsin mathematics, independent of their language
skills, is possible, in two ways. First, student scores on language arts tests could ke used
as a control varidble in multivariate andyses a both student and school levels. At both
levdls of andyss we found that language arts scores were srongly and Significantly
related to mathematics scores. Second, GSAT mathemdtics items could be ardyzed for
verba content, and those items lacking high verba content could be sdected for andyss.
We were unable to do this for the 2004 GSAT, as the MOEYC would not grant us
permisson to review the item questions (stems and response options). This andyss could
be undertaken by the Student Assessment Unit of the MOEY C.

We found little evidence in the data for “ social promotion” at the primary level; to the
contrary, from 2000 to 2004, the share of students reaching Grade 6 at a dightly older age
actudly increased. This may have been a consequence of the introduction of the Grade 4
Literacy test, which may have hed back some dudents, or the dimination of the CEE
11+ in 1999, which offered the opportunity for some younger students to proceed to
Grade 7, thus skipping Grade 6.

The indicators used in tracking the NHP were ineffective in two ways. Fird, the impact
of the program should have been monitored in earlier grades, and through tests that were
not “high dekes” Collection of Grade 3 Diagnogic test results from dl schools in
Jamaica would have endbled a more robust anadyss of the effects of the program.
Second, indicators of NHP implementation (and the implementation of gSmilar
interventions in non-NHP schools) were not collected.

Available data were insufficient to rigorously evaluate the impact of the NHP program.
While the data systems that were developed for NHP have many postive features, we
encountered a number of technica issues that could be addressed to improve the utility of
the data for policy anadyss. [0]The NHP schools piloted a computer based EMIS system
that has the promise of providing school and higher levd adminigrators with esser
access to increased data to help manage the schools and meet the needs of individud
students better. This EMIS systemis being rolled out in more Jamaica schools.

Recommendations

On the basis of the andyses in this report, we recommend the following for improving
future evauation designs and processes.
Comparison schools are essentiadl and should be identified at the outset and
monitored Smultaneoudy with NHP program schools
Daa collection should include indicators that assess dl man program objectives,
including: achievement, attendance and school management
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Indicators should be collected for al project schools and matched comparison
schools

If subsats of schools are included for specid evauations, they should reman the
same over time, to monitor trends

Data need to be rdliably collected, aggregated and reported centrally

Documentation of data collection and code books of data and meta data should
a so be collected and maintained

Multivariate and hierarchicd liner modding techniques should be used for

analysis purposes

We dso recommend the following for evauation indicators
Monitoring of NHP implementation at the school leve is essentid
Third grade achievement test data should be collected and reported centrdly to
dlow for earlier assessment of impact
Performance scores should be adjusted to correct for annua imprecison in test
equating
Comparisons should use actua scores rather than collgpsing scores to “mastery
levels’
Sdlected non-identifying demographic data on individud sudents would hep
adjust for such characteristics as specid needs, attendance problems and student
mohility

Recommendationsfor next steps

In order to gain a better understanding of the impact of NHP on student achievement, we
recommend a series of further data collection and andlyss activities:
Collect from al NHP and a maiched st of non-NHP schools the results from the
2004 (and possibly 2005) Grade 3 Diagnostic and Grade 4 Literacy tests
Evaluate the adequacy of the Grade 3 Diagnostic and Grade 4 Literacy tests as
indicators for monitoring and evauating project impact
At the same time, survey adl NHP and a matched set of non-NHP schools to
identify program inputs that may boogt literacy and numeracy
Andyze the reallting data udng multivariae, incduding HLM, daidicd
techniques

Vi
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1. BACKGROUND AND KEY RESEARCH QUESTIONS

1.1 The New Horizons for Primary Schools program (NHP) was initiated in school
year 1997-98 and fully rolled out in school year 1998-99. The objective of the program
was to improve the language and mathematics performance of 72 of Jamaica’'s poorer
performing schools, through a school-based modd of intervention. School improvement
plans (SIPs) were to be developed for each school, with interventions sdected from a
menu of ten project interventions (see Box 1) in accordance with each school’ s need.

Box 1: New Horizons Interventions .1'2 . Lead inditutions were
identified for each of the

1. Developing innovative mathematics and literacy programs : - -

2. Providing in-service teacher training in reading and NH_P _InterventlonS' with _m

mathematics inditutional  contractor  taking

3. Providing governance and leadership training for schools,

communities, parents responsb|llt_y for d_l but three
4. Offering parent education and training of the Iintaventionss The

5. Facilitating selective nutrition and health programs ) —

6. Providing reading and mathematics materials MOEYC's Professional
7. Establishing computer use in school and training teachers in Devd opment Unit (PDU)
educational technology : -

8. Training resource teachers was r@ponsble for tranlng
9. Integrating databases using MIS of resource teachers and the
10. Improved school management through EMIS MOEYC in pa“[nership with
the Nationd Council on Education (NCE) was responsible for providing governance and
leadership training for schools, communities and parents and for offering parent
education and training. In the spring of 1999, a diagnostic survey of d NHP schools was
undertaken, to assess the schools training and other needs (Juarez and Associates, June

1999).

1.3  Sydemdic evidence regarding the extent to which various interventions were
implemented in the NHP schools is modest, but shows improvement over time. Some
evidence comes from evauations of School Development Plans (SDPs), which are the
“focd point of NHP's approach to school governance’ and dso are essentid in the needs
assessment process (Dye et a, 2002, p. 11). One evauation codified the qudity of
literacy and numeracy initiatives in SDPs for NHP schools as of November 1999, based
on SDPs recaived from approximately three-quarters (56 of 72) of the NHP schools; of
these, the qudity of fewer than 20 percent was judged “satisfactory” and the qudity of
about 40 percent was judged “weak” (Juarez and Associates, December 1999). Only
about haf the SDPs included a statement of actions that the school would teke to reach
therr specific literacy or numeracy attainment target. The report notes that “very few
schools appear to be in a dated position of readiness to dea with literacy and numeracy
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in thelr schools’ (Juarez and Associates, December 1999). This number was apparently
higher a few years later. An andysis of 56 SDPs in 2003 judged dl but four of them to be
“good” or “very good.” (Summary Evduation of School Improvement Plans (SIP) of
NHP, Spring 2003). This later evaluation, however, noted that half (28 of 56) of the NHP
schools for which SIPs were available lacked the desred three-year action plan for
implementation of the program.

1.4  As atticipaed, the NHP interventions were not implemented uniformly across dl
72 schools, implementation varied across schools in accordance with local needs. For
example, only 14 of the 72 schools received breskfast programs. The intendgty of the
interventions dso varied, with traning program duration laging from a few hours to
severd days. Table 1 summarizes the main features of the implemented program.

Table 1. Features of NHP asimplemented by 2003

Intervention Implementation

1. Developing innovative
mathematics and literacy
programs

100s of site visits, deployment of 16 “NHP Associates” to work at
classroom level

2. Providing in-service teacher Consolidated with #8
training in reading and

mathematics

3. Providing governance and
leadership training for schools,
communities, parents

Procurement of governance and Leadership Coordinator and Officers
Examination of SDPs

Site visits in 60 NHP schools

Finalized Manual on Governance and Leadership Training for School
Boards and Principals

NHP Principals’ Workshops

Other training

4. Offering parent education and
training

National Parenting Conference (1999, 2002)

5. Facilitating selective nutrition
and health programs

Subsidy of breakfast program in 14 schools

Community mobilization to sustain program

Teacher training on integrating health and nutrition in teaching of core
subjects

Nutrition Specialist and community development specialist.

6. Providing supplementary
reading and mathematics
materials

Supplementary materials and equipment distributed to schools

7. Establishing computer use in
school and training teachers in
educational technology

5 “technology-intensive” NHP schools established

Two three-day and one overlapping six-day Educational Technology
Workshops held for teachers in 5 NHP schools (2002)

One-week consultancy on use of technology for student literacy
Consultations with 72 school principals on incorporating technology into
SIPs

8. Training resource teachers Trained 180 Mathematics and Literacy Resource Teachers in

workshops and in-school training activities

9. Integrating databases using MIS | JSAS software 5.0 developed and utilized within NHP schools
Support guides and training manuals for 200 non-NHP schools

prepared

10. Linking Project Schools to
EMIS Network

25 large and medium schools received additional computers (2002) and
140 computers were networked

Source: O'Neil, October 2003
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15 Ove the period of implementation of the NHP a large number of formative and
other evaluations have been caried out; nealy 100 have been catadogued by the
Curriculum and Support Services Unit of the MOEYC (O’ Nel 2003). However, none of
these studies have addressed, in a comprehensve manner, a series of questions posed by
USAID:

Have NHP schools made achievement gains over the years under review?

What factors in the project schools may have affected gains or lack of gains?

Is the use of mastery/near- mastery/non-mastery categories on the GSAT masking

redl gainsin sudent achievement in schools?

4. Isthe GSAT the best measure of student performance for the project schools,
consdering that it is based on the content ddivery system of the Old Curriculum?

5. How can valid measures of sudents computationd skillsin numeracy be
assessed for students who are unable to comprehend the language in which most
numeracy items are couched in the GSAT examination?

6. How has“socid promotion” to grade 6 affected average performance results
among students

7. How effective were the indicators used for tracking the results of the NHP and
what suggestions could be made for the future?

8. How effective are the methodol ogies used to collect data?

WP

16  The present report addresses these questions. Chapter 2 examines the effects of
NHP on student achievement, 1999-2004 and explores school factors that may have
affected achievement changes over this time frame. Chapter 3 addresses issues related D
sudent performance measures and socid promotion and achievement. In Chapter 4 we
consder a number of issues related to data collection and indicators. Chapter 5presents
our conclusons and recommendations.

1.7  In carying out this evdudion, we utilized sx school years of archiva data, 1999-
2004, from school censuses and the Grade Six Achievement Test (GSAT). We dso
reviewed key implementation and eva uation documents related to the NHP.



M. Lockheed, A. Harris, P. Gammill, K. Barrow

2. EFFECTSOF NHP ON STUDENT ACHIEVEMENT
2.1  Two key evauation questions dedling with achievement were posed by USAID:

Have NHP schools made achievement gains over the years under review?
What factors in the project schools may have affected gains or lack of gains?

2.2  In addressing these questions, we compare the performance of NHP schools both
with that of al other government schools in Jamaica having primary sections and with
that of a set of maiched schools in which the NHP was not implemented. The only
sudent performance data that were available for comparison across the two groups were
Grade Six Achievement Test data Two tedts assessng peformance in earlier grades —
the Grade Three Dagnogtic test and the Grade Four Literacy test -- were administered in
dl schools in Jamaica, but results were not consolidated nationally and therefore could
not be used in this anadyss. Since the NHP program is intended to improve literacy and
numeracy, we focus on four of the GSAT teds that measure these skills language arts,
mathematics, and writing (Communications Task | and Communications Task 11).

2.3  Comparing NHP schools with other government schools alows us to see whether
the apparent decline in GSAT scores in NHP schools is unique to program schools or is a
phenomenon shared across schools in Jamaica. Comparing NHP schools with a matched
st of non-NHP schools dlows us to address the centrd question of the NHP's impact on
student achievement as measured by GSAT.

How do NHP schools compar e with all government schoolsin Jamaica having
primary sections?

24  NHP was initiated in 1998 and rolled out in 1999. The program itsdf may have
been fully operationd in only about three-quarters of the schools as late as school year
2003. The effects of NHP on student performance on the Grade Six Achievement Test
(GSAT) ae not likey to be observed until after this time for two reasons. First, even if
the program had been fully operationa since 1999, the first cohort of primary students
given the opportunity to attend NHP schools for al or most of grades 1-6 would have
entered grade 1 in 1998 and completed grade 6 only in 2004; they would have taken the
GSAT in tha year. Second, incomplete implementation until after 2003 would have
delayed observing NHP effects on GSAT even further; students entering grade 1 in 2003
would not teke the GSAT until 2008. If sudent performance data from earlier grades
were available, effects of NHP might be observed for student cohorts entering grade 1 in
2000 or 2001; these data, while collected locdly, are not routindly aggregeted centraly
and were therefore not available for andysis.
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25  GSAT peformance of sudents in NHP schools pardlels that of students in dl
government schools in Jamaica having primary sections. Raw GSAT scores for dl
schools increased from 1999 to 2001 and then dropped gradualy through 2004 (igure 1).
This is largely due to the impact on scores of a changing population of test-takers,
folowing the dimination of the Common Entrance Examination (CEE 11+) after 1998.
The CEE 11+, a sdection test for secondary education, was administered to students
within a given age range, without regard to the grade in which they were enrolled. As a
consequence, a dgnificant share of students took the CEE in Grade 5; if they passed the
examination in Grade 5 they advanced to Grade 7 a the secondary level without taking
Grade 6. Thus, the CEE 11+ skimmed off the higher performing student from Grade 6.
Often gudents who did not pass the CEE 11+ the firgt time had the opportunity to retake
the test the following year.

26  When the GSAT replaced the CEE 11+ in 1999, the higher performing students
who would have been in Grade 6 in 1999 were dready in Grade 7 and did not take the
GSAT, depressng average scores. Scores on GSAT would naturdly rise over the next
two years, as Grade 6 included a higher share of higher performing students than in the
pas. We discuss this phenomenon in Chapter 3 in the context of changes in the age
compogtion of those taking the GSAT. The mean scores of students in NHP schools
showed the same pattern of rise and fal, dthough at alower level in most years.

Figurel. GSAT Mathematics, Language arts and Communications| & |l scoresin
NHP and gover nment schools with primary sections, 1999-2004

GSAT Math and Language Scores, GSAT Communications 1 & II,
NHP and All Government Schools, NHP and All Government Schools,
1999 to 2004 1999 to 2004
50
55
® —o— Math Al 5 X
40 —_— 45 A
A —@— Math NHP 4 / \ Comm I All
BT B~ ¥ [
Lang All 35 —&— Comm|INHP
30 4 3 / — —)— CommlIAll
25 Lang NHP 2_5.‘#. ~ CommIINHP
20 — 2
1571 —
1 T T T T T
& r& & & ‘& r&‘ 1999 2000 2001 2002 2003 2004

2.7  Moreover, snce GSAT scores were not equated from 1999 to 2004 (sometimes
intentionally), the 1999-2004 trend data do not accurately represent change in
achievement over time but rather represent changes in the tests as well as changes in the
test takers. Equating issues are discussed in Chapter |11, It is necessary to compare the
performance of students in NHP schools with the performance of students in comparable
non-NHP schools to accurately assess the impact of NHP on performance.
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How do NHP schools compar e with matched non-NHP schools?

28 We use propendty score maching to identify a st of government schools in
Jamaica that were matched with NHP schools in 1999 across a wide range of
characteridtics, but that did not participate in the program. Propendgity score matching is
discussed in Annex A.

29  Of the 72 NHP schools, we were able to maich 70 with equivaent schools not
participating in the program. To the extent possble, usng school census data avalable
for al government schools in Jamaica, we matched schools on the basis of eight criteria
that were initidly used to place schools in the program; these were: (8) performing & or
bdow the nationd mean in language and mathematics in the Naiond Assessment
Programme, (b) peforming a or bdow the nationd mean in language, mathematics,
sience and socid dudies in the Nationd Assessment Programme, (C) geographic
location, (d) evidence of Board, or principal and teachers taking action to address the
under-achievement of dudents in the school, (€) active functioning School Board or
SCOPE Committee, (f) recipient of grant for Jamaica School Investment fund or civil
works in the IDB PIEP project, (g) potentia for providing inspiration and leadership in
the project, (h) participation in other initiatives complementary to the project. In 1998,
194 schools met these criteria (PIU, December 1998) and were digible for sdection; data
related to some of these criteriawere included in the 1998 School Census for al schools.

2.10 In addition, we identified four other characteritics of schools and teachers that
we hypotheszed were important determinants of student achievement and for which we
could obtain data from the School Census (@) teacher qudity, (b) teacher experience, (c)
poverty level of school community, and (d) sze of school. These twelve characterigtics
and the data sources for each are summarized in table 2.

211 Because not dl sdection criteria were supported by data from the annua School
Census, and because some of the sdlection criteria required expert judgment, we included
“program digibility” in the logit regressons for edablishing the matched non-NHP
comparison group.

2.12 The propengty score matching worked rdatively well, with 97 percent of the
NHP schools matched with non-NHP schools;, approximately two-thirds of the matches
were very close, with scores matched to the second decima point or better. Detail on the
propengty score matching approach can be found in Annex A.

2.13 The nonNHP schools were well-matched with the NHP schools at the outset of
the program. Inspection of school, teacher and student characterigtics of the NHP and
matched nonNHP schools as of 1999 demondrates the smilarity of the two sets of
schools. For none of the initid 1999 characteridics, including average student
performance on the GSAT, are there datidticdly sgnificant differences between the two
groups (see Annex A for details). By 2004, however, differences are emerging on the
GSAT. Since we theorize that the impact of NHP would not be observable in GSAT
scores prior to 2004, we concentrate on this year.
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Table 2. Criteriafor school selection into NHP program

NHP Selection Criteria Indicator from School Census or GSAT
Performing at or below the national mean in language School mean GSAT Scores on language arts and
arts and mathematics in the National Assessment mathematics, school year 1998-99

Programme,

Performing at or below the national mean in language School mean GSAT Scores on language arts ,

arts, mathematics, science and social studies in the mathematics, science and social studies, school year
National Assessment Programme, 1998-99

Geographic location School Census: Classification of school as rural,

remote rural
Evidence of Board, or principal and teachers taking action | None

to address the under-achievement of students in the
school,

Active functioning School Board or SCOPE Committee, School Census: presence of School Board or SCOPE
Committee

Recipient of grant for Jamaica School Investment fund or | None

civil works in the IDB PIEP project,

Potential for providing inspiration and leadership in the None

project,

Participating in other initiatives complementary to the None

project.

Other school factors

Teacher quality in Grades 1-6 School Census: Percent teachers with CXC as highest

level of school attainment

School Census: Percent master teachers in school
Teacher experience in Grades 1-6 School Census: Average number of years experience
as a teacher

School Census: Average number of years experience
in the school

School Census: Percent teachers with less than two
years experience

Poverty level of school community School Census: School breakfast program

Size of school School Census: Number of teachers, Grades 1-6
School Census: Number of students, Grades 1-6
School Census: School on Shift

PTA School Census: presence of PTA

2.14 We compare NHP schools with non-NHP schools in three different ways. Firs,
we examine the mean scores of schools in 2004, usng matched pair t-tests, which are
more sendtive to change than smple t-test comparisons of means. Second, we use a
ample OLS regresson of school means, where the dependent varigble is the school mean
GSAT score in 2004 and the NHP program is consdered an independent variable, with
the school mean in 1999 as a control. Findly, we classfy the schools according to their
mean scores and compare the two groups (NHP and matched non-NHP) according to the
share of each group in high, medium and low categories of achievement.

Matched pair t-tests

2.15 In the firg andyss, we found that NHP schools outperformed matched non-NHP
schools on one of four GSAT 2004 tests! We compared average 2004 GSAT scores in
language ats, mahematics and writing (Communications Task | and Communications
Task I1) for 70 NHP schools with those of a matched set of 70 non-NHP schools. The
approach used was matched pair t-tests (difference of differences). The figures in table 3

! Because the objective of the NHP was to improve literacy and numeracy, this analysis focuses on tests
measuring these skills. We did not, therefore, analyze GSAT Science and GSAT Social Studiestests.
Resultsfor all tests appear in Annex B.
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are raw scores, and the maximum score for the mathematics and language arts tests (80
points) is different from the maximum score for the writing tests (6 points).

2.16 The GSAT-2004 results show a possble postive impact of the NHP program
with respect to improvements in writing a the “basc’ levd (Communications Task ).
The average score of NHP schools in 2004 is nearly 15 percent higher than that of the
matched non-NHP schools and this difference is datidicdly sgnificant (t = 231, p <
.03). No significant difference was observed for the other tests, however (table 3) .

Table 3. NHP program effects on school mean GSAT scoresin 2004, matched
pair t-tests

Matched Non- New
New Horizon Horizon Program
2004 GSAT Program School School Matched pair t-test
Mathematics 29.3 29.2 n.s.
Language Arts 32.6 32.9 n.s.
Communications Task | 3.2 2.8 2.31,p<.03
Communications Task Il 2.9 2.8 n.s.

2.17 Scatter plots showing the 1999 mean school achievement and the 2004 mean
school achievement, for NHP and matched non-NHP schools can be found in Annex C.
They show the dight pogtive effect of NHP on achievement in these initidly lower
performing schools.

OL S Regressions

218 OLS regressons confirmed the effect of NHP on Communications Task | scores.
We tested for the impact of NHP on 2004 GSAT scores through OLS regressons,
controlling for school mean 1999 scores on the same tests. The results of these
regressons are shown in table 4, which show the ungandardized regresson coefficients
(standard error in parentheses) and confirm the previous andyss. Controlling for school
average student performance on the GSAT Communications Task | in 1999, sudent
performance in schools participating in the NHP program was higher in 2004 on the
Communications Task | assessment. Program effects are not datidicaly ggnificant for
other tests.

Table 4. NHP program effects on school mean GSAT scoresin 2004, OLS
regressions

Unstandardized regression coefficient (standard error in parentheses)

Dependent variable: | 2004 Math 2004 Language 2004 Comm. | 2004 Comm I
1999 School mean 0.39** 27 -.005 .32*
score (0.11) (.96) (.18) (.16)
School in NHP -.006 -47 .37 .009

(0.93) (9.6) (.16) (.100)
Constant 18.4** 24.24* 2.93* 2.35%

(3.17) (3.08) (.45) (.22)
R-square .08 .06 .04 .04
Adj. R-square .07 .04 .03 .02
Cases 140 140 140 140

**p<.01;*p <.05
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Non-parametric tests of differences

219 Our find ted, which involved dassfying schools according to ther mean
performance on GSAT tests, and comparing the NHP schools with the matched non-NHP
schools in 1999 and 2004, reveded a smdl gan for GSAT Mathemdtics, in addition to
Communications Task |.

2.20 For Communications Task |, the share of NHP schools with mean scores over 3
points (on a 6-point scale) increased from 4 percent in 1999 to 53 percent in 2004; the
share of matiched non-NHP schools with mean scores over 3 points increased from 7
percent to 39 percent (figure 2a). Again, the tests may have not been fully equated, but
the difference between NHP and matched non-NHP schools in gan was datigticdly
sgnificant (p < .05).

2.21 Surprigngly, for GSAT Mathematics, the share of NHP schools in the higher
category aso improved, from 26 percent of schools having means GSAT Mathematics
scores of 30 points or more in 1999 to 41 percent of schools in 2004, compared with
essentidly no gain for maiched non-NHP schools (36 percent of schools in 1999 with
mean scores of 30 points or more to 37 percent of schools in 2004). This difference was
aso gatidicdly sgnificant (figure 2b).

Figure 2. Share of schools at three levels of performance on two tests, NHP and
matched non-NHP schools, 1999 and 2004

(a) GSAT Communications | (b) GSAT Mathematics
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2.22 By comparing NHP schools with a maiched group of schools that did not
participate in the program, and by examining performance improvements that occurred
well below the “near magtery” levd, it is possble to see a smdl achievement impact from
the program. NHP appears to have boosted student writing skills and mathematics
performance, dbeit at lower levels of performance, as assessed by the GSAT.
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School factorsthat may explain NHP perfor mance advantage

2.23 We examined two sats of factors that may have explained the NHP performance
advantage: (@) School Development Plans, and (b) inputs in non-NHP schools thet may
have been provided by other programs.

School Development Plans

2.24  School Development Plans (or School Improvement Plans) are a key aspect of the
NHP program and may aso be consdered a proxy indicator for principa leadership. The
objective of SDPY/SIPs is for the school to analyze its needs and set out an action plan to
address these needs. We noted above that 20 percent of schools had actionable SDPs in
1999 and that this had increased to 72 percent of schools in 2003. We sdected the sub-
group of NHP schoals that had “good” or “very good’ SIPs in 2003 to see if the effects of
NHP were more pronounced in these schools than in the remaining NHP schools. We
found tha the effects for NHP were similar in these schools to those for al schools table
5). That is, the 50 NHP schools with good SDPs/SIPs achieved higher performance than
their matched non-NHP schools, but the raw scores are no different from those reported
above in table 3. We conclude that SDPYSIPs, and the principa leadership they imply,
may account for the NHP advantage, but that other factors may aso be responsible. We
do not have information about whether the matched schools aso had SDPS/SIPs.

Table 5. Impact of SIPson school performance, GSAT 2004

New Horizon
Program Schools

Matched Non- New
Horizon Program

2004 GSAT (50 with 2003 SIP) Schools Matched pair t-test
Mathematics 29.5 29.4 n.s.
Language Arts 32.6 329 n.s.

Comm. Task | 3.2 2.8 2.09, p<.05
Comm. Task Il 2.9 2.8 n.s.

Other factors affecting achievement

2.25 |solding the effects of various inputs to the NHP program is difficult for two
reasons. First, other programs may have provided smilar inputs to other, poor-
peforming non-NHP schools, thus mitigating the unique effects of the NHP program;
there is no systematic record of these inputs for non-NHP schools, however, to enable
this hypothess to be tested. Second, implementation of NHP was not sysematicaly
monitored, so even a the NHP school levd basc information is not avalable on dl
schools.

2.26 We nevertheless attempted to edtimate the achievement effects of a smal st of
school, teacher and student characteristics for which data were available across all 791
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government primary schools in Jamaica In these analyses, we focus on school mean
achievement only.?

We edimate school mean achievement separatdy for GSAT language ats and
mathematics scores, as a function of school characteristics, teacher characteristics, and
Sudent achievement. In addition, we include an indicator varigble for participation in the
NHP program, to test for program effects on the full population of schools. Results are
presented in table 6.

Table 6. School, teacher and student effects on school mean GSAT scoresin
2004, OL Sregressions

Dependent variable: GSAT Language 2004 GSAT Math 2004
Std. Std.

B Error t B Error t
School characteristics 1999
Total enrollment grades 1to6 0.003 0.002 | 1.164 0.002 0.002 | 1.026
Count of teachers grades 1-6 0.045 0.089 | 0.512 0.074 0.086 | 0.865
School Shift (1 =yes) -3.377 0.899 | -3.755%* -4.128 0.868 | -4.759*
Rural location (1= rural) -0.763 0.593 | -1.286 -0.962 0.572 | -1.681*
Remote Rural location (1= remote rural) 0.197 0.736 | 0.268 -0.042 0.710 | -0.059
Breakfast (1 =yes) 0.110 0.606 | 0.181 0.708 0.585 | 1.211
Active PTA (1 =yes) 4.091 0.985 | 4.154% 3.730 0.950 | 3.928*
School has School Board or Scope (1 = yes) -0.337 0.663 | -0.508 -0.690 0.640 | -1.079
NHP school (1= yes) -1.056 0.723 | -1.460 -0.643 0.698 | -0.922
Teacher characteristics 1999
Percent teachers with CXC only -3.299 2.324 | -1.419 -3.587 2.242 | -1.600
Percent teachers with Certificate only -3.265 2.045 | -1.597 -4.077 1.972 | -2.067*
Percent master teachers in school 0.164 0.321 | 0.511 0.046 0.309 | 0.149
Mean years experience at grades 1 to 6 0.043 0.012 | 3.686** 0.036 0.011 | 3.241%*
Mean years experience in school (grade 1- 6) 0.007 0.038 | 0.174 0.039 0.037 | 1.073
Student achievement 1999
GSAT Mathematics 1999 0.058 0.070 | 0.823 0.241 0.067 | 3.564*
GSAT Lang 1999 0.276 0.061 | 4.539** 0.135 0.059 | 2.295*
(Constant) 20.673 2.882 [ 7.174%= 17.299 2.779 | 6.224%
R-square 0.244 0.273
Adj. r-square 0.228 0.258
Cases 791 791

*** n< 01, ** p< .05, *p<.10

2.27 Factors associated with higher scores on 2004 GSAT Mathematics test suggest
the importance of teachers and community, as wel as higoricd trends in achievement.
The school’s prior achievement in mathematics and language arts as indicated by 1999
GSAT scores was postively associated with its subsequent performance in mathemetics
in 2004. The fact that language arts achievement is a srong predictor of mathematics

2 We recommend that subsequent analyses be carried out at two-levels: students within schools.
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achievement underscores the importance of disentangling the verbd and computationd
components of the GSAT mathemdtics test.

228 The dngle school characteritic that was postively associated with  higher
performance in mathematics was the presence of an active PTA, which boosted scores by
nealy 4 points. Two school characteristics were associated with lower performance.
Schools on multiple shift programs scored more than 4 points lower on GSAT
mathematics in 2004 than schools without shifts, while rurd (but not remote rurd)
schools scored about one point lower. Factors unrelated to 2004 GSAT performance
were presence of a school board or SCOPE program, presence d a breskfast program,
school size and remote rurd location.

2.29 Teacher characteridtics associated with higher performance included both teacher
experience and teacher qudifications. Schools with more experienced teachers and those
with a higher share of teachers with qudifications higher than ether a CXC done or a
teecher certificate done achieved higher GSAT mathematics scores in 2004, holding
constant GSAT mathematics scoresin 1999.

230 A gmilar patern was found for language arts achievement, with three exceptions.
The 1999 mean school GSAT mathematics scores was not predictive of the 2004 mean
school language ats score, the effect of teacher qudifications, while in the same
direction as for GSAT mathemdics, was not ddidicdly sgnificant; and the effect of
rurd location, while dso in the same direction, was not satisticdly sgnificant.

2.31 One implication of this finding is that policies that support locd PTAs and that
bring better qudified teachers to poorly performing schools could boost achievement in
such schools.?

Conclusion

2.32 Compared with schools not in the NHP program, schools participating in the NHP
program showed higher performance a the lower ends of two tests of achievement
measured at Grade 6. writing (GSAT Communications Task |) and mathematics. Average
Communications Task | scores were higher in NHP schools than in matiched nonNHP
schools in 2004, and in 2004 the share of NHP schools with average GSAT mahematics
scores of 30 or more points (out of a possible 80) was greater than the share of non-NHP
schools with average GSAT mathematics scores of 30 or more points. In both cases, the
range of improvement occurred below the levels designated “ near mastery.”

2.33 Factors associated with higher literacy and numeracy in 2004 included the
presence of a good qudity School Improvement Plan (School Development Plan) in
2003, an active PTA, and higher performance in 1999. Schools with more qudified and
more experienced teschers in grades 1-6 scored higher than those with less experienced
and less qudified teachers.  Schools on multiple shifts achieved less than those on single

3 We recognize that deriving policy implications from correlational analysesis dangerous, as i ssues of
causal attribution remain. However, asthese findings tend to support important dimensions of the NHP and
other program to improve primary education in Jamaica, it is worthwhile mentioning them.
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shift, while rurd schools dso scored less wel than urban schools. Factors unrelated to
2004 GSAT performance were presence of a school board or SCOPE program, presence
of abreskfast program, school size and remote rura location.
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3. STUDENT PERFORMANCE MEASURES

3.1 Three evduation questions deding with performance measures were posed by
USAID:

Is the use of mastery/near-mastery/non-mastery categories on the GSAT masking
red gainsin sudent achievement in the schools?

Isthe GSAT the best measure of student performance for the project schools,
consdering that it is based on the content delivery system of the old curriculum?
How can vaid measures of students computationd skillsin numeracy be
assessad for student who are unable to comprehend the language in which most
numeracy items are couched in the GSAT examination?

Background on the GSAT and the NAP

3.2 The Grade Sx Achievement Test (GSAT) was desgned origindly as part of the
Nationd Assessment Programme as a low-stakes test to be used primarily for nationa
monitoring and evauation. The content and skills assessed by the exam reflected a
nationd curriculum from 1980 and the exam was designed for dl children in grade 6
regardless of their age or ability. Its dated intent was to measure “achievement of skills
for continuing learning in Grade 7”7 (Russdl, 1996, p. 94). The test was first administered
in 1988. Subsequently, while some years the tet was administered nationdly, in other
years only samples of Grade 6 students participated. Some adjustments were made in the
test specifications to reflect changes in the naiond curriculum (primarily chances in the
topics for science and socid udies), but fundamentdly the exam has mantaned its
origina Structure.

3.3  Until 1999, the GSAT exised dongsde the Common Entrance Examination 11+
(CEE). The CEE was used in Jamaica from 1958-1998 to sdect children for admisson
into secondary high schools. It tested English, Mathematics and Mental Abilities and was
not digned with the nationd curriculum. Any child between the ages of 11 and 13 from
Grades 4, 5 or 6 could st the CEE and any child who “passed” the CEE (i.e., was
awarded a place in a secondary program) was expected to enter Grade 7 the following
year. Many children entered directly from Grade 5. Thus, for example, in 1994, 13,459
places were awarded to high schools but only an estimated 40 percent of these places
were awarded to children from Grade 6 (Russell, 1996).

34 In 1999, the GSAT replaced the CEE as the mechanism for secondary school
section/placement, and students were dlowed to st the exam only once, in Grade 6.
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Overnight, the GSAT changed from a very low dtekes test to a very high profile, high
stakes test. At firg, the number of students regigtering for the GSAT (41,932 in 1999)
was lower than the number in the age cohort (estimated as 48,000-50,000 in 1999), a
consequence of prior practices with the CEE, whereby the higher peforming students of
1997 and 1998 would have proceeded directly to Grade 7 from Grade 4 or Grade 5, thus
skipping Grade 6. In subsequent years, this “creaming” no longer occurred, and GSAT
registrations both increased and abilized: 46,746 in 2000; 47,889 in 2001; 50,547 in
2002; 49,281 in 2003; and 48,799 in 2004. A possble explanation for the dight decline
in regidrations in 2004 is the introduction of the Grade 4 Literacy Test in 2001, which
may have dowed student progress to Grade 6 in 2004. An ingpection of the ages of
sudents taking the GSAT over these years shows that the share of those aged 12-13
increased dightly while the share of those aged 11-12 dropped dightly (table 7).

Table 7. Ages of studentsreporting scoresfrom the GSAT, 2000-2004

GSAT Test Year
Age Group 2000 2001 2002 2003 2004
<11 1% 1% 0% 0% 0%
11<12 53% 53% 49% 51% 51%
12<13 45% 46% 49% 48% 48%
13+ 1% 1% 1% 1% 1%

3.5  When the GSAT replaced the CEE, an attempt was made to expand the pool of
secondary  school places and  effectivdy “place” the mgority of Grade 6 students.
Schools were indructed to include al Grade 6 dudents not just those who would likey
“pass’ and thereby keep up the school average. Regulations about grade repetition were
debated. Should children be promoted with their age cohort regardiess of ther sill leve
(socid promotion)? Should they be alowed to repeat Gade 5 to dday taking the GSAT
or be alowed to repeat Gade 6 in order to repeat the GSAT? Regulations redtricting test
regisration were drengthened and safeguards put in place to enforce the rule that
students could only take the test once.

3.6  One chdlenge encountered by the MOEYC Student Assessment Unit (SAU) once
the GSAT became a high dakes test was that there were insufficient items in the difficult
or high end of the GSAT sae Students were scoring 100 percent, making it mpossble
to diginguish among them. This was not surprisng snce edimations of item difficulty
used in developing the test were based on data from pre-testing of items before the test
caried meaning for the students. In 2002 and thereefter, the SAU modified the test
gpecifications and added more difficult items to the test in order to be able to more
accurately differentiate amongst high scoring candidates.

Mastery levels and measurement of performance

3.7 The use of GSAT madery levels for NHP program evduation is overly ambitious.
A common practice in program evauation is to edablish a criterion level of performance
and to measure success againg this criterion. In the absence of a meaningful comparison

15



M. Lockheed, A. Harris, P. Gammill, K. Barrow

group, this method provides a dtable means of measuring change. An example illustrates
the potentid utility of this gpproach. Consder the hypotheticd dtuation in which prior to
intervention 25 percent of the students completing Grade 1 can write their names without
help and after the intervention 50 percent of students completing Grade 1 can write their
names without help. In very concrete terms this means that there has been a 100 percent
improvement in this skill. While it is not possible to attribute causdity exclusvely to the
intervention, the change is objectively measurable.

3.8 Smilaly it is sometimes possble to identify a specific curriculum objective (eg.,
gmple 1-digit addition) and measure sudent performance usng a sample of items
representative of the domain €.g., 1+ 1, 2+ 7, 8 + 3). Once again, the interpretation is
farly trangparent: a student who gets less than 50 percent correct has not mastered the
skill, a student with 50-75 or 85 percent correct shows partid understanding and a student
who gets a high proportion of problems correct (usudly in the range of more than 85
percent correct), has mastered the skill or concept. Mastery levels that rely on a score that
is the aggregate of performance on severa sills or curricular domains ae not as easly
interpretable. For example, achieving a score in the non-magtery range could mean the
sudent mastered some skills but not others or it could mean the student has partid
megtery of some skills and no master of others covered by the test. Generaly, it is not
possible to link the aggregate score to mastery of a particular skill.

3.9  Another issue is the use of “magery” in the context of “high stakes’ testing. What
does it mean to get a score of 50 percent correct when the test is high stakes and the
precison is most needed a the top? If the test is designed to concentrate on the high end
of the scae (difficult items), sendtivity a other parts of the scale (for example, around 50
percent) are not as critical and consequently there may be fewer items and less sengtivity
to finer digtinctions in the middle and lower ranges of the scale.

3.10 In the GSAT, the high profile didtinctions are at the top of the scale (that is, above
75 percent correct). Scores a this end of the range are used to identify the children who
will be admitted into the prestigious high schools. A smdl fraction of Grade 6 students
achieve a this leve; mogt children’s performance fals below the 50 percent correct mark
(for example, in 2004, 68 percent of the test takers scored below 50 percent correct in
GSAT mathematics and 60 percent scored below 50 percent correct in language arts), and
the students in NHP schools on average peformed substantidly less well.  Thus, a
mestery levd that defines 0-50 percent correct as “non-mastery” will lump dl of these
children together. The likdihood of moving out of this range, paticulally if you are a
dudent in a low performing school who darted with lower skills than children in middle
and high performing schools, is very dim and far too ambitious as the primary indicator
of areform’s success.

The GSAT asameasure of student performance for project schools

311 As noted above the GSAT is a curriculum-based test, which was initidly
developed in the 1980s. It has been continuoudy revised, in part to reflect changes in the
curricullum and in pat to reflect its increesng emphasis on sdection/placement. Its utility
for assessng program impact is limited by: (a) the share of test questions that are
compardively more difficult, and therefore not sengtive to changes in more “basc’
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sills, (b) its inability to assess growth in the early grades, and (c) the weskness of its
horizonta equating, rendering changes in scores difficult to interpret.

3.12 Given the pace of implementation of the NHP program, effects are mogt likely to
be observed in the early grades, and tests designed to capture changes in beginning
literacy and numeracy may be more appropriate as a measures of program impact. For
example, the Grade Three Diagnogtics Test was used in the formative evaluations of NHP
and achievement data were systemdticdly collected for sudents in project schools.
Unfortunatdy, performance data for this tet are not uniformly avalable for nonNHP
schools. Although the MMOEY C requests that dl schools submit the data to the Student
Asessment Unit, many schools do not follow through. Hence it was not possble to
compare third grade peformance of sudents in NHP schools with performance of
dudents in their matched comparison schools or of dudents netiondly. Smilarly, it is
possible that the Grade Four Literacy Test is designed to measure skills addressed by an
intervention targeting lower performing schools. However this test was first administered
mid-way through the NHP implementation and the psychometric properties of the test are
not known.

3.13 As might be expected, anua variations in the compostion of GSAT test takers
(eg., absence of those who had skipped Grade 6, repedters, etc.) yidded overdl
differences in average peformance on the test from one year to the next. As was
discussed earlier, during the implementation of the New Horizons Program average
peformance increased initidly and then declined. These trends, rather than indicating
actud changes in dudent learning, largely reflected changes in the sudent population
taking the exam.

3.14 Annud vaidions dso present chalenges for those who wish to interpret annud
mean score changes. The MOEYC Student Assessment Unit is cognizant of the
importance of test equating and, when it doesn’'t defeat the tests purpose and resources
are avalable, they employ techniques to horizontaly equate their high volume tests. They
have clearly defined test specifications, they pretest items to cdibrate item difficulty, and
they have target difficulty levels for items and tests When they chose to add more
difficult items to the test in 2002, it gppears that they replaced moderatey difficult items
with very difficult items. As a consequence, the digribution of esser items was Smilar
across tests. This was an adiute decison and one not usudly made by less sophisticated
test developers. Nonetheless, the SAU rdies primarily on classcd test theory for their
equating and they would benefit from more training and support in item response theory
and its gpplications.

3.15 At the same time, we found subgantid variaions in the share of dudents
reporting scores who scored a or below the “chance level”, or what they would have
achieved by damply guessang (figure 3). In 1999, over 15 percent of GSAT test takers
scored a or below “chance’” levels. This share dropped sharply in 2000 for GSAT
language ats and in 2001 for GSAT mathemdtics, and remained a a lower levd until
2004, when the share increased again. The variation reflects both changes in the test
difficulty and changes in the test taker population caused by the phasing out of the CEE.
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Figure 3 Percent of GSAT test takersscoring at or below chance in mathematics
and language arts, 1999-2004
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Literacy effects on mathematics performance

3.16 Literacy, as assessed through the GSAT language arts test, is a powerful predictor
of performance on the GSAT mathemdtics test. Assessment of numeracy, independent of
literacy, is possble for nonverba computation skills. However, such an assessment may
not represent the full range of Kills taught through the curriculum or intended to be
measured. Word problems typicdly form a large share of mathematics assessments, and
it is expected that the GSAT is no differert in this respect. This is especidly true if the
GSAT has been adjusted to reflect the newer curriculum objectives in mathematics that
emphasize problem solving and mathematics gpplications rather than smply mahematics
computation. We were not able, however, to directly examine the GSAT and asess the
language demands of the items and its use of word problems. Further, dthough we had
subscores for each of the multiple choice subject tests (mathematics, language arts,
science and socid studies), we did not have information on which items formed the
subscdes within each subject test. This made it impossble to invesigate possble
mastery of subskills within a subject area.

3.17 Initidly, we anticipated receiving from the MOEYC copies of the GSAT item
guestions and response dternatives, S0 that these documents could be content analyzed to
address the quedtion of how literacy affects mahematics performance. Because the
GSAT questions were not released to the evauation team, we were not able to carry out
this andyss. The Student Assessment Unit had begun such an andyss and expressed
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interes in pursuing funding to continue thar efforts However, we did explore the
question, in two ways. Fird we examined individua performance on GSAT mahematics
as a function of GSAT language arts and prior school GSAT achievement, for al GSAT
test takers Second, we explored the question through an andyss of the determinants of
2004 GSAT scores a the school level, as described in Chapter 2 for NHP and matched
non-NHP schools. In this section we discuss these findings in lieu of the andyss we
origindly intended to carry out.

3.18 At the individud level across dl GSAT tedt takers, the corrdation between GSAT
language arts and GSAT mathematics is very high: .84 for 2004. Contralling for school
qudity, as indicated by school average GSAT scores in 1999, does little to ater this
reaionship table 8. For every point on the GSAT language arts test, the student’s score
on the GSAT mahematics test increases by .84 points. The school average GSAT
language arts score in 1999 is, surprisngly, negatively related to individud achievement
in 2004. Although the coefficdent is dgnificat, it is rdaivdy smdl, suggeding a
regresson to the mean a the higher end of the continuum. The school average
mathematics score in 1999, however, is pogtively related to individud achievement in
2004, and the coefficient is Smilar to the previoudy reported.

Table 8. Individual GSAT mathematics score in 2004 as a function of individual
GSAT language arts score in 2004 and school average GSAT mathematics and
language arts scoresin 1999

Dependent variable: GSAT Mathematics 2004
Coefficient t Sig.
(standard error)

Individual GSAT language score 2004 .8414 322.78 .000
(.0026)

School average GSAT language score 1999 -.0855 -6.016 .000
(.0142)

School average GSAT math score 1999 .2546 14.57 .000
(.0173)

Constant -2.6020 -9.0126 .000
(0.2287)

R-square 0.7227

Adjusted R-square 0.7227

Cases 43454

3.19 At the school leve for NHP schools and matched non-NHP schools, the mean
school average 1999 GSAT language arts score is dso incdluded as a predictor of the
school average GSAT mahematics score in 2004 (see Table 4). Language arts score in
1999 was a strong predictor of mathematics score in 2004, even when mathematics score
in 1999 was datidicaly controlled. For every point on the 1999 language arts test, the
school average mathematics test score improved by .13 points in 2004.* The effect was
hdf the gze of the effect of 1999 mahemdics score, and nearly as daidicdly
gonificant:  for every point on the 1999 language ats test, the school average

4 Caution must be taken in interpreting these coefficients, as the student taking the tests come from
different cohorts and — for reasons discussed in this chapter — may not be similar at the two pointsin time.
Moreover, the tests themselves are not fully equated.
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mathematics test score improved by .14 points in 2004 compared with an improvement of
.24 for every point on the 1999 mathematics test.

3.20 We smulate what the effect would be of boosting literacy to the “near magtery”
levd on mathematics performance (table 8). Improving the school average language arts
scores of the students in NHP schools in 1999 to “near mastery” would have raised the
school average mahematics scores by one full point on the mahematics test in 2004.
This would not, however, have been aufficient to rase the mathematics scores to “near
mastery” and the effect is not nearly as great as rasng the school mean mahematics
scoresto “near mastery.”

Table 9 Estimated effect on 2004 GSAT scores of improving 1999 GSAT from NHP
school meansto “ near mastery” levels (Smulation)

Actual NHP School Estimated NHP
Simulation Average School Average
2004 GSAT Math 2004 GSAT Math
1999 GSAT Math increased to “near mastery” from actual | 28 31
1999 GSAT Language arts increased to “near mastery” 33 34
from actual
Source: Table 4
Conclusion

3.21 We conclude that the GSAT was not an effective measure of the impact of the
NHP on student learning in mathematics and language arts for two man reasons: (a)
imperfect equating and (b) insendtivity to modest achievement gains by lower
performing students.

3.22 With respect to mperfect equating, annud variations in the compogtion of GSAT
test takers (e.g., absence of those who had skipped Gade 6, repeaters, etc.) and changes
in the difficulty of test items and specifications yieded ovedl differences in average
performance on the test from one year to the next. As was discussed earlier, during the
implementation of the New Horizons Program average performance increased initidly
and then declined. These trends, rather than indicating actud changes in student learning,
largely reflected changes in the student population teking the exam as wdl as varigions
in the item difficulties represented in the test. Although the Student Assessment Unit of
the MOEYC works to equate its high volume tests and render comparable results from
one year to the next, sometimes the need to adapt the test takes precedence.

323 With respect to insengtivity to modest achievement gains by low peforming
sudents, the test is sendtive a the higher performance levd. In order to serve its high
sakes purpose the test must cover a broad range of skills and largely focus on the skills
needed for secondary school success. The GSAT was never intended to cover beginning
literacy and numeracy <kills. Consequently, it is not surprisng that many dudents are
scoring a a level suggedting that they guessed a the mgority of the items and that the
test is not adequately sengtive to changes in achievement of lower performing students.
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4. DATA CONS DERATIONS
4.1  Two questions dedling with data were posed by USAID:

How effective were the indicators used for tracking the results of the NHP and
what suggestions could be made for the future?

How effective are the methodologies used to collect data?

Indicatorsfor tracking results

4.2  The results of the NHP were intended to be improved literacy and numeracy in
schools participating in the program, which provided schools a menu of ten interventions
from which they could choose to hdp achieve results. Data on how schools picked from
the lig of ten potentid interventions and how effective the school was in the
implementation of these interventions were not avalable and may not have been
collected. The only Jamaicawide gauge avalable to measure mathematics and language
arts performance was the GSAT, whose limitations for measuring growth in the lower
performing schools have been discussed in Chapter 3.

4.3 In addition, while anonymous GSAT data were avalable a the individud Sudent
level, other useful demographic information (other than birthdate) were not available®
Examples of such data for individua sudents include data on gender, family socio-
economic  datus, past academic performance, mobility among various schools, school
attendance, grade repetition, and specid needs daus. High qudity, individud sudent
records can be extremdy vduable in controlling for exogenous factors affecting student
peformance and in explaning the effectiveness of educationd programs. More
importantly, availability of past  peformance data for individuad <Sudents dlows for
measurement of individud sudent growth in achievement over time, which is essentid
for assessing program impact.

44  Daa tha pemit datisicd controls to adjus for exogenous varidbles and
endogenity greetly increase the rigor of the anaytic methods that can be used to assess
program effects. The implementation of the Student Information System piloted by the
NHP schools and currently being implemented in some additional Jamaica schools could
help enable future evauations with access to more robust student level data.

® Individual student identity was ensured by removing all individual identifying information for all student
level records
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Data collection methodologies

45  The team encountered four important chalenges in working with data to conduct
this evauation: () lack of data integration, (b) lack of codebooks adequately describing
the School Census in various years, () complexities of the teacher files, and (d)
inconsstent documentation regarding the NHP schools and the qualified pool of schools
from which the program participants were sdlected. These have implications for future
data collection methodologies.

4.6 One chdlenge was that the data were not housed in one location nor were the
vaious data sets integrated. Some data were located with the MOEY C, while other data
were housed with a Jamaican data processing organization. The lack of data integration
required the evduation team to conduct congderable work identifying common linking
variables and matching different types of data files to conduct the detalled Hdidtica
evauation required.

4.7  This integration and maching effort was complicated because the Ministry was
unable to provide a detailed codebook for any of the School Census files, athough copies
of the survey document were provided for the 2003 School Census. We found that the
School Census Survey differed each year, 1999 to 2003, in the actua number of
variables, type of variable, and the location of these variables in the cbta record. We were
advisad that the data file generdly followed the survey but that some of the data eements
were different. We were provided with screen shots of some of these differences. Based
upon the 2003 School Census Survey instrument, the screen shots, and some investigative
work, such as running frequencies and cross-tabulations on varigbles whose definitions
were uncertain, we were able to clarify most of the over 170 school level variables
included in the annud School Census file One notable exception was the use of
computers in the schools, including teacher training for computer use, which we were
unable to identify in any of the School Census files (dthough the questions gppeared on
the survey).  Increased use of computers for administrative and educational purposes is
one of the key interventions of the NHP program and, because Jamaica-wide information
was not avalable on this, we were unable to include this variadle in our andyds. The
Minigtry would benefit from the development of a code book for each file they maintain.

Such a code book should explain what each grouping of data represents and the metadata
about that data.

4.8 Teacher files were complex and some of the variables describing teachers were
inconastent across years. The Annud School Census survey gethers information about
teechers and gaff in the school.  This file contains gpproximately 50 variables and is
different in thet it is a file a the individud teecher levd. Thus, teachers are nested within
schools, which adds to the complexity of managing the daa files. In addition, since
definitions of teacher variables varied over years, the absence of a codebook hampered
our work.

49  We found inconsgtencies in the identification of NHP program schools Two

documents described the NHP schools and the origind 194 schools from which these 72
NHP schools would be sdected. We found smdl inconsstencies in what should have
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been draght forward matches and generation of matching code. In some cases, schools
identified as participating in the NHP were not actud participants, and in other cases,
school IDs were inconsgtently used. In measuring program effects with smdl samples, it
is criticd to be as precise as possble. The discrepancies were found may reflect a need
for better documentation or more avalable documentation on actud program
implementation or the documentation of modificationsto origind plans.

Conclusion

4.10 Effectiveness of data collection methodologies could be improved by enhanced
documentation of codebooks, full documentation of data integration, and a sysem-wide
EMIS smilar to the Jamaica School Adminidrative Sysem that was implemented in the
NHP schools. We understand that the MOEYC is aware of these issues and is moving
forward with wider gpplication of the EMIS, beginning with 200 additiona schools.
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5. CONCLUSION AND RECOMMENDATIONS

51  With the support of USAID, the New Horizons for Primary Schools program was
initiated in 1998 and rolled out in 1999. The purpose of the program was to increase the
qudity of teaching, in order to rase literacy and numeracy a the primary leve, as wel as
to improve school attendance and to strengthen school management. The first cohort of
sudents having the opportunity to attend NHP schools for dl or most of grades 1-6
completed grade 6 in 2004. This report examines the effect of the NHP on the learning
achievement of these students, and addresses eight questions posed by USAID Jamaica

Have NHP schools made achievement gains over the years under review?

What factors in the project schools may have affected gains or lack of gains?

Is the use of mastery/near- mastery/non-mastery categories on the GSAT masking
red gainsin student achievement in schools?

Isthe GSAT the best measure of student performance for the project schools,
consdering that it is based on the content ddlivery system of the Old Curriculum?
How can vadid measures of sudents computationd skillsin numeracy be
assessed for students who are unable to comprehend the language in which most
numeracy items are couched in the GSAT examination?

How has“socid promation” to grade 6 affected average performance results
among students

How effective were the indicators used for tracking the results of the NHP and
what suggestions could be made for the future?

How effective are the methodol ogies used to collect data?

Gainsin achievement

5.2  Compared with schools not in the NHP program, schools in NHP showed higher
performance a the lower ends of two tests of achievement measured a Grade 6: writing
(GSAT Communications Task 1) and mathematics. Average Communications Task |
scores were higher in NHP schools than in matched non-NHP schools in 2004, and in
2004 the share of NHP schools with average GSAT mathematics scores of 30 or more
points (out of a possble 80) was greater than the share of non-NHP schools with average
GSAT mathematics scores of 30 or more points. In both cases, the range of improvement
occurred below the levels designated “ near mastery.”

Factor s affecting gainsin achievement

5.3  Factors associated with higher literacy and numeracy in 2004 included the
presence of a good qudity School Improvement Plan (School Development Plan) in
2003, an active PTA, and higher performance in 1999. Schools with more qudified and
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more experienced teachers in grades 1-6 scored higher than those with less experienced
and less qudified teachers. Schools on multiple shifts achieved less than those on single
shift, while rurd schools dso scored less well than urban schools. Factors unrelated to
2004 GSAT performance were presence of a school board or SCOPE program, presence
of abreskfast program, school size and remote rura location.

Use of mastery/near-mastery/non-mastery categories

54  The use of madery/near-mastery/non-mastery categories on the GSAT hides most
observable gains. Nearly two-thirds of students taking the GSAT score below the near
megtery cut-off score (50 percent correct) on the key achievement tests used to evauate
NHP: mathematics and language arts. Since the NHP schools were selected from among
those in which the average school achievement was beow the nationd average, the
average dudent performance in these schools is well below near-magtery. A test that
included more comparatively easy items would be more sengtive to change than a harder
test, particularly when results are aggregated into such broad “mastery” categories. We
found that the rdiability and discrimination of hypothetica subscades based on “esser”
items was acceptable. However, andyses of rdiability, discrimination and differentid
item functioning based on actud GSAT subscdes, which would provide more
information regarding sendtivity of the GSAT a the lower leves were condrained by
lack of access to actud test questions and response options and to information on
subscale composition.

The GSAT curriculum

55  The GSAT was desgned origindly to reflect the 1980 nationd curriculum and to
asess ills thought to be necessary for secondary school success. Unlike it predecessor
the CEE, it is curriculum based and covers the mgor dements of the upper primary
curriculum:  Mahematics, Language Arts, Science, Socid Studies and Communication
(writing). With curriculum reform in the last decade, the test has been adjusted to reflect
changes in emphass. Primaily the differences are in the topics covered in Science and
Socid Studies. Fundamentdly the basic structure of the test remains unchanged.

Assessing numer acy net of literacy

5.6 Usdng the GSAT to assess student gains in mathematics, independent of students
language <kills is possble, in two ways. Fird, scores on mahematics could be
datidticdly controlled for language ats peformance, in multivaige andyses. We
adopted this gpproach at both the individuad student and school leve, and found strong
correlations between achievement on GSAT language ats and GSAT mathematics at
both leves. This suggests that the GSAT mahematics test has a strong verbd
component, but may adso indicate underlying skills common to performance on both
tests.

5.7 Second, GSAT mathematics items could be andyzed for verbd content, and

those items lacking high verba content could be sdlected for andysis. We were unable to
do this for the 2004 GSAT, as the MOEYC would not grant us permisson to review the
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item questions (sems and response options). Apparently, such an andysis had been
initiated in 2003, however the investigation was not completed because of other priorities
within the Student Assessment Unit and limited resources to conduct the workshops
needed for item cdasdfication. This andyss could be underttaken by the Student
Assessment Unit of the MOEYC sarving a dud purpose  invedigaing the role of
language in mathematics performance and building capacity within the MOEYC to
conduct and utilize data from this kind of study.

Social promotion

58 The data provide litle evidence of “socid promotion” in primary schools in
Jamaica. If “socid promotion” had been in place in the early 2000s, we would have
expected to see a dight decline in the share of older students in Grade 6, as they would
not have been held back in earlier grades. Instead, the share of students reaching Grade 6
a a dightly older age increased from 2000 to 2004. There are two possible explanations.
Fird, introduction of the Grade 4 literacy test in 2000 may have resulted in students
repeating that grade.

5.9  Second, te diminaion of the CEE 11+ in 1999 dso diminated the possihility of
students advancing to Grade 7 prior to completing Grade 6. In 2000 and 2001, years in
which the GSAT test takers were dightly older, some students who were successful on
the CEE 11+ in 1998 or 1999 had aready advanced to Grade 7, and were therefore not
induded in the GSAT populatiors.

NHP indicators

5.10 The indicators used in tracking the NHP were ineffective in two ways. Fird, the
impact of the program should have been monitored in earlier grades, and through tests
that were not “high stakes” Collection of Grade 3 Diagnogtic tet results from al schools
in Jamaica would have enabled a more robust andyss of the effects of the program.
Second, indicators of NHP implementation (and the implementation of Smilar
interventionsin nornt NHP schools) were not collected.

Data methodologies

5.11 While the data systems that were developed for NHP fave many postive festures,
rigorous evauations woud require comparable information to be available across a set of
comparison schools, if not for dl Jamaca In addition, use of the data would be
fecilitated by the preparation and dissemination of comprehensive codebooks for al deata
sts, on an annud bass. Findly, the MOEYC should be encouraged to establish unique
codes for dl schools, and to discontinue the practice of “recycling” school codes, which
leads to confusion in the use of school level data

Recommendations

512 On the bass of the andyses in this report, we recommend the following for
improving future eval uation designs and processes.
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Comparison schools are essential and should be identified at the outset and
monitored smultaneoudly with NHP program schools

Data collection should include indicators that assess dl main program objectives,
including: achievement, attendance and school management

Indicators should be collected for al project schools and matched comparison
schools

If subsets or samplesaf project schools are included for specid evauations, the
subsets or samples should remain the same over time, to monitor trends

Data need to be reliably collected, aggregated and reported centrally
Multivariate and hierarchica linear modeling techniques should be used for
anays's purposes

We dso recommend the following for evauation indicators

Monitoring of NHP implementeation at the school leve is essentid

Third grade achievement test data should be collected nationdly (or, minimaly
for al NHP and matched comparison schools) and reported centrally to alow for
earlier assessment of impact

Performance scores should be adjusted to correct for annua imprecison in test
equating

Comparisons should use actuad scores rather than collgpsing scores to “mastery
levels’

Recommendationsfor next steps

5.14

In order to gain a better understanding of the impact of NHP on sudent

achievement and to the assess adequacy of dternative measures for monitoring future
reform efforts, we recommend a series of further data collection and andysis activities.

Collect from adl NHP and a matched set of non-NHP schools the results from the
2004 (and possibly 2005) Grade 3 Diagnostic and Grade 4 Literacy tests
Evaluate the adequacy of the Grade 3 Diagnogstic and Grade 4 Literacy tests as
indicators for monitoring and evaluating program impact®

Survey al NHP and amatched set of non-NHP schoolsto identify program inputs
that may boost literacy and numeracy

Andyze the resulting data using multivariate, including HLM, datidticd

techniques

® This assessment would include looking specifically at (a) procedures for test administration, (b) test
development and item security, (c) targeted skills, (d) data management, (e) equating and (f) psychometric
analyses of recent administrations based on convenience samples. It would also review MOEY C plansfor
continuing use of these two tests.
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Annex A: Propensity Score Matching

Previous evduations of the New Horizons for Primary Schools program (NHP) have
collected data on NHP schools only or have used smdl samples of NHP and comparison
schools. In this study we use propensity- score matching techniques to creste a set of
schools that match, on a one-to-one basis, the schools in the NHP program. We then
compare the NHP schools with these matched non-NHP schools to test for effects.

Propensity score matching

Propendty score matching is utilized to compensate for the abosence of a pure
experimental design, whereby trestment and control groups are established a priori. It
helps correct for any “self-sdection” that may have occurred in the identification of the
NHP schools, aswell as creates a comparable non-treatment group againg which the
NHP may reasonably be compared.

In order to establish predicted probabilities for schoolsto participate in the NHP program,
we employed alogit regression with a bivariate variable indicating the schoal’s
participation in the program as the dependent variable. We examined three sets of
variables related to participation in the NHP program: (a) characterigtics of the school in
1999, (b) characteristics of the teachers in the school in 1999, and (c¢) achievement of the
students in the school in 1999. We used 1999 school year data, instead of actua pre-
program data, as they were the firgt available for dl government schools with primary
(grade 1-6) sections. The most important predictor of being in the program was having
been designated in the list of 194 schools that were “qudified” for the program as per

Final Report: Project Schools Selection, New Horizons Activity (Project Implementation

Unit, December 1998), followed by the size of the schoal, an indicator of the poverty
leve of the community (breakfast program) and presence of a master teacher. The results
of the logit regression are presented in table A.1

Table Al Logit regression predicting participation in NHP program (N = 791)

B SE. Significance
Remote_Rural_Location 0.137 0.552 0.804
Rural_Location -0.004 0.427 0.993
Boarandscope -0.788 0.539 0.144
PTAexist 0.430 1.067 0.687
breakfastYES 0.780 0.477 0.102
Shift 0.694 0.695 0.318
teachergrade 0.166 0.074 0.026
TotalEnrollment1to6 -0.003 0.002 0.086
MathScr_mean1999 -0.064 0.068 0.348
Orginal195(1) -6.113 1.066 0.000
LangScr_mean1999 -0.008 0.062 0.897
Tsk1l _mean1999 0.306 0.651 0.639
Tsk2_mean1999 0.044 0.797 0.956
YrsOfServicegrade1to6 0.002 0.041 0.962
YrsInSchoolgradelto6 0.002 0.025 0.923
CXC_Percent 2.960 2.119 0.162
Certificate_percent 1.343 1.909 0.482
Master _teacher_percent 0.077 0.207 0.710
Constant -1.570 2.761 0.570
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Propensities

The propendties to participate in the programs predicted by the first stage logit regresson
were then used to match nor participating schools to the participating schools. We were
able to match 70 of the 72 NHP schools (97 percent) to a non-participating school usng
“nearest neighbor” matching. The difference in propengty score was overdl very smdll,
with two-third of the matches the same up to two decima points or better. The average
difference across dl pairswas 0.08 (Table A2).

Table A2. Propensity Scores, 70 pairs of schools, Jamaica 2004

Matched Matched
Pair Non-NHP NHP Delta Pair Non-NHP NHP Delta

1 0.5042513 0.5119474 0.0076961 36 0.2611024 0.2613415 0.000239

2 04172761 0570651  0.153375 37 0.2678804 0.2698231 0.0019427

3 0.3520363 0.3514573 0.0005791 38 0.5679271 0.524 0.0439271

4 0.6025884 0.5326875 0.0699009 39 0.2720227 0.2711854 0.0008373

5 0.241238 0.2410233 0.0002147 40 0.2561346 0.25502 0.0011146

6 0.6510356 0.5416208 0.1094148 41  0.122819 0.1150471 0.0077719

7 0.6586419 0.5699107 0.0887312 42 0.3647079 0.8731876 0.5084797

8 0.4967678 0.4928689 0.0038989 43 0.2909035 0.291495 0.0005915

9 0.462168 0.4529585 0.0092095 44 0.340772 0.3409059 0.0001339
10 0.3323626 0.3315809 0.0007817 45 0.3785678 0.7521022 0.3735345
11 0.349836 0.3476235 0.0022125 46 0.3685919 0.8467132 0.4781213
12 0.3085159 0.3057116 0.0028042 47 0.3715102 0.7930032  0.421493
13 0.3566964 0.3569009 0.0002045 48 0.2732814 0.2771164 0.0038351
14 0.4503066  0.448539 0.0017677 49 0.3466962 0.344105 0.0025912
15 0.6066679 0.5348319 0.071836 50 0.2223232 0.223047 0.0007238
16 0.3210153 0.3168356 0.0041797 51 0.0029482 0.0029779 0.0000297
17 0.3215854 0.3187062 0.0028792 52 0.4369853 0.5381885 0.1012032
18 0.503142 0.5214987 0.0183567 53 0.4203101 0.4217206 0.0014105
19 0.0961448 0.0959445 0.0002003 54 0.3940174 0.6963069 0.3022895
20 0.5132916 0.5115588 0.0017327 55  0.379759 0.7477385 0.3679795
21 0.4708211 0.4802563 0.0094352 56 0.3898405 0.707387 0.3175465
22 0.4010899 0.6080119 0.2069221 57 0.2299804 0.229548 0.0004324
23 0.2735019 0.2767505 0.0032487 58 0.4650572 0.5284258 0.0633686
24 0.3281903 0.3274532 0.0007371 59 0.3771087 0.3771166 7.82E-06
25 0.3980607 0.6616915 0.2636308 60 0.3353627 0.3342119 0.0011508
26 0.2927829 0.2932756 0.0004927 61 0.1355779 0.1312219 0.0043561
27 0.4105894 0.4061338 0.0044556 62 0.3811791 0.3846298 0.0034507
28 0.4300269 0.5389318  0.108905 63 0.3000524 0.2986467 0.0014056
29 0.3639371 0.8834285 0.5194915 64 0.1548092 0.1548988 8.955E-05
30 0.4000816 0.6498142 0.2497326 65 0.3132456 0.3072834 0.0059622
31 0.5007799 0.4966614 0.0041186 66 0.4005574 0.62211 0.2215526
32 0.4626283 0.5330533 0.070425 67 0.4448428 0.4460456 0.0012028
33 0.4129256 0.4145678 0.0016423 68 0.4050324 0.4045277 0.0005047
34 0.1476972  0.149547 0.0018499 69 0.416801 0.5961867 0.1793857
35 0.3856446 0.3845955 0.0010491 70 0.9487294 0.6845186 0.2642108
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New Horizon schools compar ed with matched non-New Horizon schools

The two groups of schools— NHP schools and matched nont NHP school s were very
smilar in 1999, in mogt observed respects. However, on average NHP schools are 20
percent larger than matched non-NHP schools and are twice as likely to be on amultiple
shift; 10 percent more NHP schools are urban as compared with matched non-NHP
schools. Five percent more NHP schools have breakfast programs

Table A3. NHP schools compared with matched non-NHP schools, various

characteristics.

NHP Non-NHP

(N=70) (N=70)
School Characteristics 1999
Size: Enrollment in Grades 1-6 387 321
Size: Number of teachers in Grades 1-6 13.00 10.57
School Shift (percent) 13 7
Rural location (percent) 43 51
Remote rural location (percent) 20 21
Breakfast Program (percent) 19 14
Active PTA (percent ) 97 94
Board and or Scope (percent) 87 91
On list of initially qualified schools (percent) 99 99
Teacher Characteristics 1999
Qualifications: CXC highest (percent) 28 27
Qualifications: Certificate highest (percent) 67 68
Quialifications: Master teacher in school (percent) 39 39
Experience: Mean years of service at grade 1 to 6 15.13 15.27
Experience: Mean years of service at grade 1 to 6 in school 10.45 10.73
Experience: Percent of teachers in school with two or less years 22 25
experience
Master Teacher in school (percent) 87 87
Student Achievement (GSAT school means) 1999
Mathematics 1999 28.36 28.20
Science 1999 22.95 22.71
Social Studies 1999 33.99 33.57
Language Arts 1999 33.04 32.52
Communications Task 1 1999 2.37 2.34
Communications Task 2 1999 1.34 131
Student Achievement (GSAT school means) 2004
Mathematics 2004 29.33 29.19
Science 2004 23.83 23.53
Saocial Studies 2004 3451 34.28
Language Arts 2004 32.60 32.94
Communications Task 1 2004 2.87 2.74
Communications Task 2 2004 3.18 2.79
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Annex B: Matched-pair t-tests

Paired Differences

95% Confidence
Std. Std. Error Interval of the Sig. (2-
Mean Deviation Mean Difference t tailed)

1999
Mathematics 0.72948 5.93770 0.70969  -0.68632 2.14527 1.028 0.308
Science 0.26177 4.50051 0.53791  -0.81134 1.33487  0.487 0.628
Social Studies 0.58154 7.12427 0.85151  -1.11718 2.28027 0.683 0.497
Language arts 0.24470 6.43905 0.76961  -1.29063 1.78004  0.318 0.751
Communications Task | 0.02916 0.55211 0.06599  -0.10249  0.16080  0.442 0.660
Communications Task Il -0.00061 0.45083 0.05388 -0.10810  0.10689  -0.011 0.991
2000
Mathematics -0.55459 8.59018 1.02672  -2.60285 1.49366  -0.540 0.591
Science -0.18564 6.84579 0.81823  -1.81796 1.44668  -0.227 0.821
Social Studies -0.37767 9.97244 119194  -2.75551 2.00018  -0.317 0.752
Language Arts -0.56014 8.63086 1.03158  -2.61810 149781  -0.543 0.589
Communications Task | -0.07413 1.56290 0.18680 -0.44679  0.29853  -0.397 0.693
Communications Task II -0.02159 0.67880 0.08113  -0.18345 0.14026  -0.266 0.791
2001
Mathematics 0.94832 7.57391 0.90526  -0.85762 2.75425 1.048 0.298
Science 0.91268 5.98222 0.71501  -0.51373 2.33909 1.276 0.206
Social Studies 0.64815 9.34531 1.11698  -1.58016 2.87646 0.580 0.564
Language Arts 1.87063 7.96543 0.95205 -0.02866  3.76992 1.965 0.053
Communications Task | 0.02722 0.91213 0.10902  -0.19027  0.24471  0.250 0.804
Communications Task Il 0.07163 0.70583 0.08436  -0.09667  0.23993  0.849 0.399
2002
Mathematics 0.71774 8.82749 1.05509  -1.38711 2.82258  0.680 0.499
Science 0.83691 5.66040 0.67655  -0.51277 2.18659 1.237 0.220
Social Studies -0.23295 8.48650 1.01433  -2.25649 1.79058  -0.230 0.819
Language Arts 0.60640 7.49033 0.89527  -1.17961 2.39240 0.677 0.500
Communications Task | 0.12098 1.08440 0.12961  -0.13759 0.37955 0.933 0.354
Communications Task Ii -0.02482 0.67560 0.08075 -0.18591  0.13627  -0.307 0.759
2003
Mathematics 1.40608 7.77809 0.92966  -0.44854  3.26070 1.512 0.135
Science 1.06217 552374  0.66021  -0.25492 2.37926 1.609 0.112
Social Studies 0.79051 9.26840 1.10779  -1.41946  3.00048  0.714 0.478
Language Arts 0.65879 7.62605 0.91149  -1.15957 247716  0.723 0.472
Communications Task | -0.01447 0.77600 0.09275 -0.19950  0.17056  -0.156 0.876
Communications Task Il -0.01729 0.68912 0.08237 -0.18160  0.14703  -0.210 0.834
2004
Mathematics -0.14194 8.21766 0.98220 -2.10138 1.81749  -0.145 0.886
Science -0.29843 5.75582 0.68795  -1.67086 1.07399  -0.434 0.666
Social Studies -0.22290 8.50060 1.01602  -2.24980 1.80400 -0.219 0.827
Language Arts 0.33563 8.49021 1.01477  -1.68879 2.36005  0.331 0.742
Communications Task | -0.39151 1.25750 0.15030 -0.69135  -0.09167  -2.605 0.011
Communications Task Il -0.13329 0.88740 0.10606  -0.34488  0.07830  -1.257 0.213
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Annex C: Scatter Plots, NHP and matched non-NHP schools, 1999 and 2004

Task 1 Mean Scores

NHP Schools

4 Non-NHP Twin Schools
[===Linear (NHP Schools)
[==Linear (Non-NHP Twin Schools)

2004 Score

(2]

25 3 35 4 45 5 55
1999 Score

[
[
3
N

Task 2 Mean Scores

NHP Schools

4 Non-NHP Twin Schools
[==Linear (NHP Schools)
[=Linear (Non-NHP Twin Schools)

2004 Score

o
«
)

3 35 4 45 5
1999 Score

[
[
ol
N
N
(&




2004 Score

2004 Score

o

60

50

40

w
o

20

10

30
1999 Score

1999 Score

Impact of New Horizons for Primary Schools

Math Mean Scores

Language Mean Scores

NHP Schools
¢ Non-NHP Twin Scools
== Linear (NHP Schools)

[=Linear (Non-NHP Twin Scools)

NHP Schools
& Non-NHP Twin Schools
===Linear (NHP Schools)

===_inear (Non-NHP Twin Schools)

35



