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The link between completing Reading Recovery and 
performance on a phonics screening check

Sinéad J. Harmey  and Jake Anders 

Department of Learning and Leadership, IOE, UCL’s Faculty of Education and Society

ABSTRACT
The purpose of this research was to analyze the performance of 
pupils (N = 6,023) who took part in Reading Recovery (RR) in England 
on a decoding test, the Phonics Screening Check (PSC), administered 
at the end of Year 1 when children are approximately 5 to 6 years 
of age. The data cover two academic years (2015/2016 and 2016/2017) 
and include demographic information, pre- and post-intervention 
achievement test scores and PSC results. Descriptive statistics and 
linear regression modeling (using a linear spline specification for 
timing) were used. Results indicated that pupils who had an RR 
intervention before the PSC performed better than peers who had 
the intervention during or after the PSC. There was a positive and 
statistically significant increase in PSC performance among those 
whose RR intervention began earlier relative to the PSC.

Children who experience early literacy difficulties, without intervention, are likely to 
remain poor readers (Francis, Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996; Juel, 
1988; Stanovich, 1986). Early intervention can reduce later literacy difficulties (Gray, 
Goldsworthy, May, & Sirinides, 2017; National Institute for Literacy, 2008; Piasta, 2016). 
For children born into socio-economic disadvantage the effects of socio-economic 
variables (like family income) have a strong effect on language and literacy (Hartas, 
2011). Thus, the need for early literacy intervention is particularly important for those 
experiencing literacy difficulties in disadvantaged circumstances.

Reading Recovery (RR) (Clay, 2001) is an early literacy intervention implemented 
worldwide. Participants are taught in one-to-one daily lessons for 12—20 weeks by an 
accredited RR teacher. The efficacy of RR has been extensively investigated (cf. 
D’Agostino & Harmey, 2016; Schwartz, 2005; Sirinides, Gray, & May, 2018). D’Agostino 
and Harmey found that the intervention was effective with an average effect size of 
d = .59. Commenting on this study, Shanahan (2017) stated that ‘although critics have 
complained about various facets of RR, including its costs and long-term benefits, its 
immediate impact on learning seems to be beyond question’ (p. 509).

We suggest that a major critique of RR is the nature of phonics instruction in the 
intervention and the effect of it on decoding and associated skills (cf. Iversen & 
Tunmer, 1993). The purpose of this research, therefore, was to examine the perfor-
mance of pupils who took part in RR on the phonics screening check (PSC) in England, 
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a government mandated test of decoding used to monitor literacy progress in Year 1. 
We sought to estimate the effect of a child participating in RR and timing of the RR 
intervention, on their performance in the PSC.

The role of decoding in beginning reading

Decoding is integral to reading and involves a range of processes. Individual differences 
in this area have been causally linked with later reading difficulties (Torgesen et  al., 
1999). Children must be able to link knowledge about phonemes to graphemes, and 
given the irregularity of the English language, recognize, use, and apply information 
about orthographic representations in words (Grundin, 2018). Early difficulties in use 
and application of this knowledge can lead to later reading difficulties (Foorman et  al., 
1998). It is widely acknowledged that these component processes are foundational 
skills in learning to read (cf. Foorman et  al., 2016). There is less agreement, however, 
about instruction and measurement of development in these processes.

Reading recovery and phonics instruction

RR is informed by literacy processing theory (Clay, 2001). Clay proposed that differ-
ential progress in literacy is “unlikely to be a blackout in one sector of the complex 
system requiring the installation of a single component” (p. 244). An instructional 
implication of this perspective is that phonics is one element of reading instruction 
and that children must be able to use this information discretely and in context 
(Lupker, 2005; Snowling & Hulme, 2012). McNaughton (2002) suggested that there 
are four dimensions of phonics teaching ‘acts’, namely that instruction can range from 
implicit to explicit and are either text-free (isolated activities) or text-connected (embed-
ded in real texts)) . This is an apt framework to describe the teaching of phonics 
within a RR lesson. Lessons involve familiar reading of 2 or 3 short books, the taking 
of a running record of text reading, discrete (text free) work on letter identification 
and phonics instruction, writing involving use of elkonin boxes for phonemic analysis, 
the introduction and reading of a new book.

The criticism that RR needs to offer explicit phonics instruction spans decades. For 
example, Iversen and Tunmer (1993) conducted a study comparing a group of pupils 
who received RR with a group who received a modified form of RR that included 
explicit ‘code instruction’ (p. 112). They found that even though both groups made 
similar progress those who received the modified programme made faster progress. 
Chapman, Tumner, and Prochnow (2000) suggested that the intervention did not help 
children overcome difficulties in phonological processing. Center, Wheldall, Freeman, 
Outhred, and McNaught (1995) and Reynolds, Wheldall and Madelaine (2010) sug-
gested that the effects of the RR programme are not maintained and criticized the 
lack of explicit phonics instruction within the programme. Chapman and Tunmer 
(2018) suggested that greater attention should be paid to phonological processing and 
word level decoding skills within RR lessons.

In contrast, D’Agostino and Harmey (2016), in a meta-analysis of RR, investigated 
whether effects of RR varied by literacy domain tested. It was found that although 
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effects were larger for measures of text reading (d = .84) than effects for measures 
of spelling (d = .70), phonological awareness (d = .58), and decoding (d = .45) 
effects on all literacy domains were positive. Holliman, Hurry, and Bodman (2016) 
found, in a study of children’s reading profiles on exit from RR, that the phonological 
processing skills of children successfully discontinued from the programme were 
within the average range. Nonetheless, given the ongoing critique of the teaching of 
phonics within RR (see Shanahan, 2020), the importance of decoding in beginning 
reading, and the investment costs of RR it is vital to continue to investigate whether 
participating in RR improves children’s performance in state mandated test of 
decoding.

Measuring decoding ability

Given its importance in reading, measuring decoding ability should give a reliable 
indication of early literacy difficulties. Iversen and Tunmer (1993) stated that pseudoword 
tests are useful tests of decoding because "it is impossible to read these words without 
using knowledge of phoneme-grapheme correspondence" (p. 114). Savage et  al. (2015) 
suggested, however, that pseudoword reading "may only be an index of decoding in 
beginning readers" (p. 821). Doty et  al. (2015) found that tests that measured a com-
bination of real and pseudo-words compared to single tests of pseudo- or real word 
decoding, has the greatest predictive power in terms in terms of assessment of advanced 
phonics skills.

In 2012, the Department for Education (DfE) in England adopted the PSC for all 
Year 1 students. The PSC is a decoding test of 40 items (20 real words and 20 
pseudo-words). Duff, Mengoni, Bailey, and Snowling (2015) concluded that while the 
PSC was correlated with other measures of non-word reading and identified at-risk 
readers, teacher judgements were even more sensitive. In a subsequent study, Gilchrist 
and Snowling (2018) found that the "positive predictive values of the PSC were low 
(0.31) compared with a standardized reading comprehension test" (p.97). Despite this, 
the PSC has been validated for and is in use in South Australia (Hordacre, Moretti, 
& Spoehr, 2017).

While the best way to examine the relationship between RR and phonics instruc-
tion would be through controlled experiments, we took advantage of the opportunity 
to examine the naturally occurring event of a large cohort of children who had RR 
being tested on a state mandated test of decoding. Despite issues with the PSC we 
wanted to use it in this study for three reasons. First, in England, particular weight 
is placed on the results and has been described as high stakes (Ellis & Moss, 2014). 
Second, tests like this are commonly used as universal screening instruments to 
identify at-risk students. Finally, given the controversy about phonics instruction in 
RR, it is important to know how RR pupils perform on the PSC. Hence, the purpose 
of this research was to analyze the performance of children who received RR on the 
PSC. We used variation in the timing of the RR intervention relative to the admin-
istration of the PSC, to identify the impact of having embarked on a course of RR 
further ahead of the PSC and hence, likely having received a greater dosage of RR 
before the PSC.
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Method

Participants

Students selected for RR are identified as having the most literacy difficulties by a 
school team (typically involving class teachers, intervention teachers, and school man-
agement). This identification is supplemented by an evaluation of school data (the 
types of tests may vary according to geographical context). The RR teacher then screens 
all those experiencing the most difficulty using using the Observation Survey of Early 
Literacy Achievement (OSELA) (Clay, 2013)(typically the lowest achieving 20%, in 
terms of literacy achievement, of a cohort). In consultation with the school team, the 
intervention places are offered to those lowest. Usually, each teacher will work with 
four children on a one to one basis. In England, children typically start the interven-
tion in September and new students enter the intervention on a rolling basis as another 
student completes the intervention. Data on the participants in this study, were entered 
by RR teachers into a website managed by the International Data Evaluation Center 
(IDEC) to monitor programme efficiency and effectiveness. These data included demo-
graphic and achievement data for 6,023 children in 585 schools in England who had 
completed RR in two academic years (2015/2016 and 2016/2017). Ethical clearance 
was sought and granted to use this dataset for analysis. Data for all children who had 
(a) complete entry and exit test data, (b) a PSC result, and (c) information about the 
dates of entry and exit to the programme were included (see Table 1). Unsurprisingly, 
RR participants are academically weaker than the broader cohort taking the PSC: DfE 
(2017) statistics report that nationally 81% of pupils passed the PSC in 2017 with a 
mean of 33 and median of 37, compared to 53% in our sample with a mean of 27 
and median of 31. 42% (n = 2530) of the sample were identified as economically dis-
advantaged, in England this would mean that the students were eligible for free school 
meals. The proportion of students who were summer born in the cohort was .36. We 
include this variable in our analysis because there is a pronounced effect of academic 
disadvantage for children born the summer months who start school in September 
thus making them the youngest in class (Sykes, Bell, & Rodeiro, 2009).

Context

RR in England is provided to children identified as the lowest-achieving in literacy 
aged around six (Year 1 or Year 2) by screening using the OSELA (Clay, 2013) by the 
RR teacher. RR primarily operates in areas of socio-economic disadvantage in that 
schools use funding like the pupil premium (targeted at economically disadvantaged 
children) to fund a RR teacher. Fidelity to the intervention is monitored through a 
system of ‘checks and balances’. First, teachers must be accredited, accreditation is 
maintained by attending continuing professional development (CPD and quality assur-
ance visits to schools by RR Teacher Leaders. Second, RR Teacher Leaders are supported 
by a national leadership team based at an English university and they must also engage 
in CPD and receive quality assurance visits. Third, outcome data is reported at school, 
district, and national level where variation of outcome is monitored. Fifth, children 
are tested post-intervention by another member of school staff (a ‘link teacher’). The 
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BAS III (Elliot & Smith, 2011) word reading test, an external measure is also used as 
pre- and post-intervention measure. So, while variation of implementation is inevitable 
there is a system of quality assurance that continually monitors and evaluates this 
variation.

There are two possible ‘exit’ outcomes following RR. Either the lessons are ‘discon-
tinued’ meaning the child made satisfactory progress and is now reading and writing 
at a level comparable to his or her peers. The other outcome is ‘referral’, meaning the 
child made some progress but is not reading at an average level and is referred for 
further support (ongoing intervention, for example). We included both sets of children 
in the analysis.

Measures

Phonics screening check

The PSC is administered at the end of Year 1 (Standards and Testing Agency [STA], 
2018), generally in the second week of June. Schools enter the data online. The PSC 
is administered individually (Standards and Testing Agency (STA), 2018). The STA 
(2018) require the PSC is administered to all children unless ‘they have no under-
standing of grapheme-phoneme correspondences’ or cannot ‘speak confidently in 
English’ (p. 9).

The PSC consists of 40 items consisting of 20 real words and 20 pseudo-words. 
Pseudo-words are accompanied by a picture of an imaginary creature. The rationale 

Table 1.  Participant (N = 6,023) demographics and pre- and post-RR achievement data.
N % M SD

Gender
Female 2443 40.5%
Male 3580 59.4%

Language
English 4323 71.8%
Other 1700 28.2%

Poverty Indicator
Yes 2530 42.0%
No 3311 55.0%
Not appropriate 178 3.0%
No response 4 .1%

Year in School
Year 1 4049 67.2%
Year 2 1974 32.8%

Programme Outcome
Discontinued 4775 79.3%
Referred to school 1248 20.7%

Phonics Check
Passed 3176 52.7%
Failed 2847 47.3%

Entry Book Level 6023 1.91 2.27
Entry Letter Identification 6023 44.97 8.42
Entry Concepts about Print 6023 11.66 3.65
Entry Word Test 6023 9.07 5.71
Entry Writing Vocabulary 6023 11.43 9.17
Entry Hearing and Recording Sounds in Words 6023 23.82 9.17
Entry BAS 6023 8.13 7.21
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is that this provides a context for the child to name the creature versus trying to 
match the pseudo-word to a word in their vocabulary (DfE, 2018). In terms of 
inter-rater reliability, the DfE (2011) reported a Cohen’s kappa value of .80. The pilot 
study demonstrated high levels of internal consistency with an alpha coefficient of .95 
(DfE, 2011). The DfE (2011) outlined that fewer than 8% of children would be mis-
classified by the test, that is at risk of literacy difficulties when they are not or 
vice-versa. The DfE does not report on the predictive validity of the test.

BAS III

The BAS III (Elliot & Smith, 2011) is a single-word reading test that forms part of a 
battery of tests in the BAS 3 intelligence test standardized to UK norms. The scores 
derived from the measures of the BAS battery have good concurrent validity (Colman, 
2015) and have demonstrated criterion validity (Educational Endowment Foundation, 
2018) as it is co-normed with the York Assessment of Reading Comprehension. Once 
a child has been offered a place on the RR intervention, the BAS is administered prior 
to instruction starting, which varies according to the date the child commences instruc-
tion. The BAS is administered again at the end of the intervention, but this is not 
used as part of our analysis in this paper.

Osela

The OSELA (Clay, 2013) is an early literacy test comprising six tasks (word reading, 
word writing, letter identification, text reading (Running Record), concepts about print, 
and dictation) and has been standardized to UK norms (Holliman, Hurry, & Douetil, 
2010). Construct validity has been demonstrated, it has moderate correlations with 
other literacy measures. Test-retest reliability and the internal consistency of the items 
in the battery have been established (Holliman et  al., 2010). The OSELA is adminis-
tered to the group of children in a class identified by their teacher as having the most 
difficulties with literacy. Within this group, the OSELA is carried out at a consistent 
time point, with those who score the lowest being prioritized for starting the RR 
intervention first (which is important for our evaluation design). Pupils are also tested 
again at the end of the intervention, but this is not used as part of our analysis in 
this paper.

Procedures

We restricted analysis to pupils who completed RR in years 1 and 2 in England,1 
reporting on timing of start and end dates of RR, pre-intervention performance in 
the BAS (Elliot & Smith, 2011) word reading test, and performance in the PSC. We 
did not disaggregate our analysis based on children’s exit status based on concerns 

1Our results continue to hold if we restrict our sample only to those who complete RR in Year 1 although, because of 
the timing of the PSC, this doesn’t allow examination of those who took the PSC before starting RR.
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that discontinuation or referral may be affected by performance on the PSC, which 
could bias our estimates among those whose RR intervention spanned the adminis-
tration of the PSC.

We used timing of the PSC relative to RR in weeks because of the rolling basis in 
which RR is offered in the European context. In England, children are offered places 
on RR on a rolling basis.In other words, as one child finishes the intervention another 
child takes the next place. In addition to this, programmes ‘carry over’ from the end 
of one academic year to the next. While we did have dates of programme completion, 
we chose to measure timing of RR relative to the PSC because adjusting for time of 
discontinuation would actually make things less clear cut.

We excluded individuals who started RR more than 40 weeks before, or more than 
20 weeks after the date of the PSC, as only 143 pupils fall into this group. Including 
these data made the visualization of our data harder to interpret (although we checked 
and exclusion did not affect our findings). We conducted our analysis on pooled data 
(N = 6,023) from 2015-16 and 2016-17 but repeated it separately for each of these two 
academic years, which made no difference to our findings.

Because our sample was restricted to those who participated in an RR programme, 
which is targeted at those falling behind in reading, performance in the PSC is below 
the national average (M = 27, SD = 10.75), the median was 31 and the interquartile 
range was 15; we plotted the distribution in Figure 1. The highly-skewed distribution 
of the PSC is well-known. Since 32 has historically been the passing score for the 
PSC, this suggests that teachers are giving children whose scores are close to, but 
below, the passing score the “benefit of the doubt” to a considerable degree. We 
acknowledge this has implications in terms of potential bias in teacher judgements 
but we see no reason why this would bias our estimates of the impact of RR upwards; 
if anything, the opposite is likely to be the case with this ‘ceiling effect’ attenuating 
an estimate of impact.2

Descriptive statistics are reported in Table 2, overall and separately by the point at 
which pupils took the PSC relative to RR. This demonstrated two important facts. 
First, irrespective of exit status, pupils who had completed RR at the point they took 
the PSC (75% passed PSC, n = 2244) performed better than pupils who were still 
working through the intervention (45% passed PSC, n = 2947), who, in turn, performed 
better than pupils who had yet to start RR (19% passed PSC, n = 832) at the time of 
the PSC. Second, those who had completed RR before taking the PSC had lower prior 
attainment (measured by the BAS) when they started RR than those who were still 
working through RR when they took the PSC, with those who had yet to start RR at 
the time of the PSC having even higher prior attainment. The group that completed 
RR prior to the PSC had an average BAS raw score of 6 (word reading age 5 years 
and 4 months). The groups still in RR or yet to receive RR had average BAS raw 

2Tobit regression models that adjust for the censoring inherent in ceiling and floor effects support this hypothesis that, 
if anything, these issues may have slightly attenuated the findings we report later in the paper. However, this does 
not affect our substantive conclusions.
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scores of 9.1 or 10.4, respectively (both raw scores equate to a standardized reading 
age 5 years and 7 months).

For the main modeling, rather than using this categorical distinction of when a 
pupil takes the PSC relative to the timing of their participation in RR, we used the 
more fine-grained approach of exploring the relationship between the numbers of 
weeks since an individual started the programme and taking the PSC. Among our 
sample, both the mean and the median number of weeks from start of programme 
to end of programme is 18 weeks, although it ranges from 2 to 35 weeks. The raw 
association between number of weeks since start of the programme and taking the 
PSC and performance on the PSC is explored below.

We sought to estimate the effect of participating in RR on performance in the 
PSC. We did this by using variation in the timing of starting RR relative to the 

Figure 1.  Histogram of the distribution of the PSC in the sample (N = 6,023).

Table 2.  Means/proportions by timing of PSC relative to Start of RR (N = 6,023).

Variable
Before (n = 832) 

(M/SD)
During (n = 2947) 

(M/SD)
After (n = 2244) (M/

SD)
Overall (N = 6032) (M/

SD)

Phonics Screening 
Check score

17.99 (11.52) 25.94 (10.30) 32.02 (8.10) 27.11 (10.76)

Phonics Screening 
Check passed

0.19 0.39) 0.45 (0.50) 0.75 (0.43) 0.53 (0.50)

BAS Raw Score at 
start of RR 
(Z-Score)

0.32 (1.12) 0.13 (1.01) −0.29 (0.86) 0.00 (1.00)

Male 0.61 (0.49) 0.59 (0.49) 0.59 (0.49) 0.59 (0.49)
Date of Birth 23oct2009 

(210)
22apr2010 

(248)
04may2010 

(200)
01apr2010 (235)

English as an 
Additional 
Language

0.23 (0.42) 0.28 (0.45) 0.31 (0.46) 0.28(0.45)

Ever eligible for Free 
School Meals

0.46 (0.50) 0.43 (0.49) 0.40 (0.49) 0.42(0.49)

Weeks from start of 
RR to Phonics 
Check

−7.62 (10.09) 12.80 (8.28) 32.25 (8.73) 17.23 (15.97)

Notes. Standard deviations reported in parentheses. For date of birth this is the standard deviation reported in days.
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timing of the PSC. We do not argue that this timing is entirely random, however we 
do argue that the way in which it is systematic is likely to attenuate our estimate of 
impact because those who are the weakest readers are likely to be targeted for the 
intervention first (this is borne out by the correlations in the data). It follows that, 
if there is no effect of RR, those who started earliest would perform worst on the 
PSC. Likewise, it follows that if there is a positive effect of RR, it would be attenuated 
in the unconditional association between timing of RR relative to the PSC and per-
formance in the PSC by those starting earlier having lower prior attainment as mea-
sured by the BAS. With this in mind, our analysis attempted to understand the 
relationship after accounting for this nonrandom selection to bring us closer to a 
causal effect of the programme, while bearing in mind potential remaining biases. 
We did this in two main ways.

Graphical analysis

An intuitive and non-parametric way to understand the relationship between the time 
from starting RR to the PSC and performance in the PSC is graphically. We did this 
using binned scatter plots (e.g. Chetty et  al., 2013) using the tool developed by Stepner 
(2013), where the average of the dependent variable (performance on PSC) is plotted 
for equal sized groups of the independent variable (timing between starting RR and 
taking PSC). We also conducted this analysis for the relationship between prior attain-
ment measured by BAS and weeks from RR start to the administration of the PSC to 
give a clear illustration of the relationship between attainment and timing of the 
intervention.

Regression modeling

If there were a positive effect of starting RR sooner, then we expected to see an upward 
trend in PSC performance associated with the number of weeks ahead of the PSC 
that RR was started (after controlling for confounding factors). However, there cannot 
be an effect of the number of weeks since the PSC that RR was started so there should 
be no trend in performance associated with starting RR after but closer to the time 
of PSC administration caused directly by this. As such, if there is such a trend then 
it must be driven by other confounding factors.

We explored the presence of such a trend using linear regression models including 
linear splines,3 which specifically model if there was a trend among this latter group 
and allowed us to estimate the net effect of one more week since starting RR after 
removing this trend.4 To do this, we estimated the following model:

	 y Weeks WeekBefore Xi i i i i i� � � � �� � � �2 	

3The appropriateness of this functional form is tested in the Robustness Checks section below using generalized additive 
models.

4We discuss the assumptions this makes for our estimate in the Limitations section below.
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where yi  is the score that individual i  obtained in the PSC, Weeks  is the number 
of weeks from the start of individual i ’s RR course to the PSC (including negative 
values for those who started RR after taking the PSC), WeeksBefore  is the number of 
weeks from the start of individual i ’s RR course to the PSC only among those who 
started RR before the PSC, Xi  is a vector of control variables discussed further below, 
and ε i  is an idiosyncratic error term. School-level cluster robust standard errors were 
calculated.

Linear regression allowed us to include additional control variables to check the 
robustness of the relationship to differences in other observable characteristics. We 
estimated sequential models in which we progressively added further controls. These are:

•	 M0 included no additional controls. It allowed us to recover the raw change in 
performance in the PSC for each additional week between the start of RR and 
the PSC;

•	 M1 added the battery of RR-specific pre-intervention tests (OSELA) (Clay, 2013) 
administered to the group of potential RR participants in a class in order to 
identify the order in which they will start RR (these have been standardized to 
mean 0 and standard deviation 1 to aid interpretation). As such, this model 
reported the change in performance in the PSC once we compared individuals 
with the same pre-RR attainment but who received different numbers of weeks 
of RR before the PSC

•	 M2 added controls for Gender, Date of Birth, Pupil Language and whether pupil 
has ever been eligible for Free School Meals. This helps to rule out selection on 
these demographic factors driving our results.

•	 M3 added prior attainment measured by the BAS (standardized to mean 0 and 
standard deviation 1 to aid interpretation) at the point of starting RR. This adds 
the additional robustness of controlling for a non-RR baseline ability measure 
but, since the BAS is carried out is at the point of starting the intervention, it 
is variable and, hence, there potential countervailing concerns that this could 
theoretically be confounded with our treatment measure. On balance, we judge 
its inclusion is preferable to doing a less good job of controlling for baseline 
attainment, but readers may prefer M2 as a result – in practice it made no sig-
nificant difference to our findings.

Findings

The purpose of this research was to analyze the performance of pupils who had com-
plete RR interventions on the PSC. We considered performance in the PSC by its 
timing relative to starting RR. The results provided us with an estimate of improved 
performance in the PSC for each additional week that has passed since starting the 
RR. It should be noted that this is not quite the same as additional performance from 
receiving an additional week of RR, because those who started the earliest are likely 
to have finished their course some time before the PSC occurs. Nevertheless, if RR 
has been successful they should get more out of classroom literacy instruction in these 
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weeks than they would have in the absence of receiving the programme because they 
will no longer be lagging behind their classmates.

Graphical analysis

An initial plot of the relationship between the length of time between starting RR and 
doing the PSC (see Figure 2) demonstrated a positive correlation.

Figure 3 demonstrates that there was significant sorting on prior attainment mea-
sured by the BAS on when pupils start RR, with those most in need of the programme 
(captured by lower BAS scores) more likely to start RR earlier relative to the timing 
of the PSC. Therefore, to understand the relationship between RR timing and perfor-
mance on the PSC we needed to consider the relationship after taking account of this 
sorting. To do so, we turned to regression modeling in order to carry out this 
adjustment.

Regression modeling

Since there cannot be an effect of an RR intervention after the PSC on PSC perfor-
mance, there should be no trend in performance associated with starting RR after the 
PSC but closer to the time of the check. However, such a trend may exist because of 
unobserved sorting effects. Our regression models explicitly test for any such a trend 
and control for it in our estimates of the association between starting RR one week 
earlier before the PSC and performance on the PSC using a linear spline function. 
Regression coefficients from these models are reported in Table 3, with estimated 
conditional relationships implied by these models reported in Figure 4. Given the 
presence of both “Weeks from start of RR to phonics (before only)” and “Weeks from 
start of RR to PSC (inc. after)” variables in these models, the latter effectively reports 

Figure 2.  Binned scatter plot of the relationship between time from RR start to PSC performance.
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the expected change in the PSC from having started RR a week closer to the PSC 
after the PSC happened. Ideally, there should be no significant estimate here.

As discussed above, there should be no conditional association between time after 
the PSC to starting RR and performance on the check, because there is no logical 
causal pathway between the length of exposure to RR after the PSC and performance 
on the check. Unfortunately, in all models we found a positive and significant asso-
ciation, which is only mitigated slightly by the inclusion of control variables in M1-M3. 
This suggests the presence of unobserved sorting, at least partially driving the positive 
association between the number of weeks of RR an individual has received before the 
PSC and performance on the PSC we see in our graphical modeling. However, we use 
this estimate to remove this confounding upward trend from our estimate of the 
association between starting RR an additional week before the PSC and performance 
on the PSC.5 This estimate is captured by the coefficient in “Weeks from start of RR 
to phonics (before only)”. In our unconditional model (M0), the estimate on this 
coefficient is negative, but not statistically significant, implying a decrease in PSC 
performance for each additional week between start of RR and taking the PSC. However, 
as discussed in the descriptive analysis, the pupils with the weakest prior attainment 
start RR earlier. This is confirmed by the pre-intervention testing. This means that 
this selection on prior attainment may be driving the negative association. Indeed, 
once we controlled for prior attainment in M1, we estimated a positive and significant 
association between an additional week of RR before the PSC and performance on 
the PSC. This grew larger with the addition of individuals’ demographic characteristics 
(M2) and the BAS as an additional measure of baseline attainment (M3), suggesting 

5We discuss the assumptions this makes for our estimate in the Limitations section below.

Figure 3.  Binned scatter plot of the relationship between time from RR start to PSC and prior 
attainment measured by BAS at start of RR.
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an average increase of 1 point on the PSC for every additional 4 weeks ahead of the 
PSC an individual starts RR.

How large is this association? To contextualize it, we adjusted the estimate in two 
ways. First, we divided it by an estimate of the total unconditional sample standard 
deviation of the PSC (10.75), in order to transform it into a Cohen’s d effect size. 
Second, we multiplied it by the median length of an RR intervention, again based 
on our estimation sample (18 weeks). Having done this, we estimated an average 
length of RR intervention is associated with an improvement with an effect size of 
d = 0.50.

Robustness checks

Non-parametric regression modeling

Given the importance of choosing the correct functional form for the relationship 
between number of weeks from RR start to phonics screening check in the regression 
modeling, we used non-parametric regression (specifically generalized additive models, 
Hastie & Tibshirani, 1990) to test the appropriateness of our preferred linear spline 
fit. All other elements of the model were fit in the same way but the conditional 

Table 3. R esults from linear regression of performance in PSC (weeks as linear spline).
M0 M1 M2 M3

Weeks from start of RR to phonics 
check (inc. after)

0.305*** 0.199*** 0.155*** 0.166***

(6.89) (6.18) (4.89) (5.57)
Weeks from start of RR to phonics 

check (before only)
−0.0584 0.275*** 0.302*** 0.296***

(−1.16) (7.23) (8.18) (8.49)
RR Book Level at start of RR 1.552*** 1.455*** 0.956***

(12.02) (11.28) (7.02)
RR Letter Identification at start of RR 1.558*** 1.563*** 1.594***

(9.16) (9.32) (9.65)
RR Print Concepts at start of RR −0.333* −0.180 −0.202

(−2.43) (−1.33) (−1.49)
RR Word Test at start of RR 2.418*** 2.243*** 0.961***

(14.22) (13.02) (4.85)
RR Writing Vocab at start of RR 0.146 0.169 −0.180

(1.03) (1.17) (−1.22)
RR Hearing sounds at start of RR 2.543*** 2.535*** 2.413***

(14.00) (14.31) (13.53)
Male 0.109 −0.0337

(0.51) (−0.16)
Date of birth 0.00511*** 0.00497***

(11.22) (10.97)
English as an Additional Language 1.653*** 1.499***

(6.38) (5.91)
Ever eligible for Free School Meals 0.0583 0.0697

(0.28) (0.34)
BAS Z-Score at start of RR 2.423***

(12.88)
Constant 22.94*** 18.55*** −75.53*** −72.94***

(70.59) (68.08) (−9.03) (−8.76)
R2 0.15 0.45 0.47 0.48
N 6023 6023 6023 6023

Notes. Estimated on Year 1 and Year 2 sample.
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relationship between number of weeks from the start of RR to the PSC and the per-
formance on the PSC is fit with a smoothing function.

The results from this modeling strongly suggested that our linear spline specification 
fit the data extremely well, which also added to our confidence in our hypothesized 
‘kink’ in the relationship at the point of the phonics screening check. Conditional 
probability plots from the linear regression models using linear splines and the gen-
eralized additive models are overlaid in Figure 5 showing the close fit. As such, we 
continue to use the linear regression models using linear splines as our preferred 
specification, since this allows intuitive reporting and significance testing of the dif-
ferences in slopes either side of the linear spline kink.

Discussion

The purpose of our study was to analyze the performance of pupils who received RR 
on the PSC. We used variation in timing of RR relative to the administration of the 
PSC to identify whether starting RR further ahead of the PSC, and therefore inter-
vening earlier, is associated with improved performance on the PSC.

Figure 4. C onditional probability plots of performance in the PSC depending on timing from start 
of RR to PSC (weeks as linear spline).
Notes: Predicted probabilities derived from the linear regression models of the same name reported in Table 3. All 
other model covariates held constant at means. Extrapolated underlying trend in phonics check scores from pupils 
who started RR after the date of the phonics shows as a dotted line for comparison.
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Pupils who receive RR prior to the PSC perform better on the PSC

Our analysis demonstrated that pupils who completed RR before the PSC performed 
better than those still working through the intervention who, in turn, performed better 
than those who had yet to start RR. Of those who had been identified as experiencing 
the most difficulties in literacy learning compared to their peers and completed RR 
early in Year 1. The profiles of each of the three groups were similar in terms of 
whether the pupils were eligible for free school meals (FSM) spoke English as an 
additional language, or gender. It also should be noted that nationally, 81% of all 
children pass the PSC while only 68% of children eligible for FSM pass the check 
(DfE, 2017). Our sample is restricted to children identified as experiencing most lit-
eracy difficulties, with 42% of this sample eligible for FSM. We also included in the 
analysis all children participating in RR so our sample includes children who were 
referred back to their schools for further support.

These differences in PSC performance were despite the fact that, in terms of 
prior literacy achievement, these three groups were different with the lowest attaining 
students receiving the intervention earliest. When we controlled for prior attainment 

Figure 5. C onditional probability plots of performance in PSC depending on timing from start of 
RR to PSC (weeks as linear spline).
Notes: Predicted probabilities derived from the linear regression models of the same name reported in Table 3. All 
other model covariates held constant at means. Extrapolated underlying trend in phonics check scores from pupils 
who started RR after the date of the phonics shows as a dotted line for comparison.
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at the beginning of RR using linear regression modeling, there was a strong, positive 
relationship between weeks since start of RR and performance on the PSC. However, 
this positive relationship was also evident when we looked at the relationship 
between the number of weeks since taking the PSC and starting an RR intervention, 
which should be an irrelevant timing difference. Using this as an estimate of unob-
served sorting and controlling for it in our estimate of the effect of starting RR 
one additional week ahead of the PSC, we still estimate that an additional week 
since start of RR is associated with an improvement in performance on the PSC 
of between 0.296 and 0.169. We do not believe that our results can be explained 
by maturation effects since all pupils took the PSC at the same time, regardless of 
the relative timing of RR to the PSC. Whatever its limitations (cf. Glazzard, 2017) 
the PSC is similar to tests used to screen for literacy difficulties and is now being 
adopted in another country. In addition to this, it is, as Iversen and Tunmer (1993) 
argued for, a ‘purer’ assessment of decoding skills than the OSELA, skills that sev-
eral researchers suggest RR does not adequately support (Center et  al., 1995; 
Chapman & Tunmer, 2018). Our analysis suggests that there are positive effects of 
RR on decoding skills.

A related finding from this study is that RR teachers appear to be correctly iden-
tifying children who are the lowest in terms of literacy learning, as measured by the 
BAS. In all of our analyses, it was apparent that the children who started RR earlier 
had lower BAS scores at the start of the intervention. Second, it suggests those who 
had completed RR earlier in Year 1 were better able subsequently to profit from class-
room instruction (Clay, 2016; Vellutino, 2010).

Limitations and future directions

To believe our findings are truly causal we need to assume that, once we have con-
trolled for the observable differences in our models and for the association between 
number of weeks after the PSC individuals start RR, the dosage of RR individuals 
receives before completing the PSC is as good as randomly assigned. We acknowledge 
that this is unlikely to be strictly true.

Such sources of bias are likely to be working in both directions. If teachers are 
targeting the students they expect to perform worse on the PSC for RR first and our 
pre-intervention measures are only an imperfect measure of this, then this would tend 
to bias our results downwards. As such, controlling for a perfect proxy of how teachers 
are sorting would increase our estimated effects. More challenging is the possibility 
that both our measures of pre-intervention attainment and our estimate of the under-
lying time trend from the number of weeks post-PSC that an individual starts RR 
could be affected by pupils’ performance on the PSC itself. We think this would take 
the form of pupils who did unexpectedly poorly on the PSC being targeted for inter-
vention soon afterwards and potentially negatively influencing teachers’ post-PSC 
pre-intervention attainment measures. This may have the effect of inflating the asso-
ciation we find between weeks of RR received before the PSC and PSC performance, 
particularly by attenuating the unobserved sorting effects we estimate from the post-PSC 
period. We do not think it is possible to deal with these challenges with the data 
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available, however suggest future research that included independently collected baseline 
data at the start of the academic year.

As RR is offered on a ‘rolling’ basis in Europe, we had the somewhat confounding 
variable of the summer holidays to account for. The summer learning gap (Allington 
et  al., 2010) is a phenomenon that has particularly deleterious effects for children with 
lowers levels of literacy (Turner & Tse, 2015). Included in the group of children who 
started RR after the PSC are children who had approximately six weeks gap in inter-
vention. We conducted analysis with the extreme positions of either fully including 
or ignoring these gaps in our calculation of timings, which we argue places bounds 
on our analysis since the “correct” approach is probably somewhere between these 
two. We estimate a positive effect of RR either way, although its magnitude is reduced 
in the latter case.

Another factor that confounds the value of the findings of this study is the test 
itself. The utility of a decoding test like the PSC lies in that it is a relatively quick 
way of identifying underlying decoding difficulties. There are concerns about the 
validity and value of the PSC (Darnell, Solity, & Wall, 2017) but it is not dissimilar 
to other tests used to screen for literacy difficulties. While many are concerned about 
the high stakes nature of test (see Clarke & Glazzard, 2018), we argue that this critique 
relates to how the test results are used to inform policy on instruction and interven-
tion. It must be acknowledged that the PSC only tests decoding (Davis, 2013) and is 
not a test of reading if one considers the purpose of reading is to derive meaning 
from text read (see Ellis & Moss, 2014). In addition to this, whether or not it has 
predictive validity has yet to be conclusively investigated (Gilchrist & Snowling, 2018).

We also do not know about the combination of instruction that the pupils in this 
study received but we suggest it would be fair to assume that the children entering 
RR had already experienced classroom instruction characterized by a systematic phonics 
programme given the emphasis on phonics in the English curriculum. Despite this, 
children who took the PSC before they had RR had obviously not responded to class-
room instruction. We hypothesize that the students who complete RR earlier do go 
on to benefit from this classroom instruction. It would be worth examining how 
children differentially respond to different combinations of classroom instruction and 
intervention.

It should be noted also, that for the sake of this analysis, we did not disaggregate 
the data to examine if the proportions differed between those who were classified as 
discontinued or referred for further support by RR professionals. We are estimating 
the effect of RR on the PSC for children who have been considered for extra support 
(categorized as ‘referred’) as well as those who teachers have judged are functioning 
at an average level compared to their peers (categorized as ‘discontinued’). It might 
well be that children who were discontinued from the programme would achieve better 
results on the PSC and, conversely, that those who are referred would achieve lower 
results on the PSC. Given that there is no clear cut-score in terms of the decision to 
discontinue versus refer a child to their school the exit achievement profiles of these 
children would be variable (cf. Slavin et  al., 2011). In addition, decisions to discontinue 
or refer could be affected by PSC performance among those still participating in RR 
when they take the PSC, which would bias our results if we attempted to disaggregate 
by these categories. Therefore, we argue that it was the correct approach for our 
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analysis to ignore these differences, effectively treating them as part of normal variation 
in the delivery of RR. Such analysis certainly merits further investigation, particularly 
because early interventions should serve what Vellutino, Scanlon, Small, and Fanuele 
(2006) would refer to as a ‘first-cut diagnostic’ in determining if reading difficulties 
are caused by inadequate instruction or cognitive difficulties (p. 166).

Conclusion

In this research, we sought to estimate the effect of a child participating in RR on 
their performance on the PSC. If there was no effect of RR, we expected that those 
who started earliest would perform worst on the PSC, whereas they performed sig-
nificantly better than those who do not start RR until much later. As such, our findings 
suggest that children who start RR near the beginning of in Year 1 in England do 
benefit from this early exposure to the support provided by RR in ways that are evi-
dent in the PSC.

Given that the children in this study were the lowest performing in terms of literacy 
learning, our findings suggest that the RR had a positive effect on decoding. Our 
study provides further evidence, therefore, when added to the numerous other studies 
showing the positive effects of RR (Sirinides et al, 2018), to suggest that RR provides 
schools with an effective early literacy intervention for children struggling with early 
literacy learning.
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