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Appendix F: Construction of pre- and post-test variable 

Applying a confirmatory factor analysis (CFA) model in MPlus (version 8.6), a latent primary outcome 

(post-test continuous score) variable was constructed from the four sub-items of LanguageScreen (RV; 

EV, LC, and SR). Similarly, a pre-test latent variable was constructed using the baseline measures 

(CELF Sentence Structure, CELF Expressive Vocabulary, BPVS-3, APT information and Listening 

comprehension). Initially, all six candidate variables including the APT grammar test scores were 

included in a CFA model, but this model fit was poor. The final model for the pre-test latent variable 

retained five variables (CELF SS, CELF EV, BPVS-3, LC, APT Information) and dropped APT grammar 

score variable. Both pre-test and post-test latent variables were constructed applying similar approach 

and were assessed for model (see Appendix tables F1 to F4) using the following criteria: root mean 

square error of approximation (RMSEA) <0.08; standardized root mean square residual (sRMR) <0.08; 

comparative fit index (CFI) ≥0.90; and Tucker-Lewis index (TLI) ≥0.95 (Hu and Bentler, 1999; Kline, 

1998). The fit indices for both pre and post-test latent variables are shown in the Appendix F. The latent 

variables (pre-test, post-test) constructed using CFA model in MPlus (analysis code provided in 

appendix H) were then extracted to be used in MLM for effect size estimations. Furthermore, a sensitivity 

analysis was performed through creating a pre-test latent variable that used raw scores (CELF SS, 

CELF EV, BPVS-3, LC, APT Information) instead of standardised scores used in the main analysis; and 

also creating a post-test latent variable using raw scores for the language screen sub-items. 

 

   Appendix table F1: Factor loadings for post-test latent variable sub-items 

LanguageScreen sub-items 

Factor loadings 
(SE) standard 

scores (primary 
analysis) 

Factor loadings 
(SE) raw scores 

(sensitivity 
analysis) 

Expressive vocabulary 0.800 (0.032) 0.727 (0.034) 

Receptive vocabulary 0.708 (0.036) 0.663 (0.037) 

Listening comprehension 0.632 (0.040) 0.669 (0.037) 

Sentence recall 0.660 (0.038) 0.801 (0.031) 

 

 

  Appendix table F2: Fit indices for Post-test latent variable CFA model  

Fit indices 

Value (variables 

with standard 

scores) 

Value (variables 

with raw scores) 

Root Mean Square Error of 

Approximation     0.037 0.059 

CFI 0.998 0.994 

TLI 0.993 0.983 

SRMR (Standardized Root Mean 

Square Residual) 0.012 0.014 
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   Appendix table F3: Factor loadings for pre-test latent variable sub-items 

Indicator Factor loading 

(SE) 

standard/scaled 

scores (primary 

analysis 

Factor loading 

(SE) raw scores 

(sensitivity 

analysis) 

CELF2 Sentence Structure 0.648 (0.032)   0.673 (0.030) 

CELF2 Expressive Vocabulary 0.817 (0.023)   0.855 (0.019) 

Listening Comprehension 0.537 (0.038)   0.561 (0.036) 

BPVS-III 0.811 (0.023)   0.835 (0.021) 

APT Information 0.750 (0.026) 

 

0.742 (0.026) 

    

 

   Appendix table F4: Pre-test Language latent variable model fit indices 

Fit indices Value 

variables 

with 

standard 

/scaled 

scores  

Value variables 

with raw scores 

used 

Root Mean Square Error of Approximation 0.045 0.052 

CFI 0.995 0.993 

TLI 0.989 0.987 

SRMR (Standardized Root Mean Square 

Residual) 0.016 0.015 
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Appendix G: Distribution of pre-test scores for all pupils  

 

 

Appendix figure G1: Distribution of pretest latent variable 
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Appendix H: Analysis code for constructing latent language 

variables in MPlus 

 

Appendix code H1: Constructing the primary outcome: post-test latent variable 

ANALYSIS: 

 TYPE = GENERAL; 

 ESTIMATOR = ML; 

 ITERATIONS = 1000; 

  

 

MODEL: 

 FOLLOWUP BY ENDLSEV ENDLSRV ENDLSSR ENDLSLC ; 

  

  

OUTPUT: 

 STDYX  

 
 

Appendix code H2: Constructing the baseline adjustment covariate: pre-test latent variable 

ANALYSIS: 
 TYPE = GENERAL; 
 ESTIMATOR = ML; 
 ITERATIONS = 1000; 
  
 
MODEL: 
 BASELINE BY BCELFSS BCELFEV BLC BBPVS BAPTINF ; 
  
  
OUTPUT: 
 STDYX  
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Appendix I: Analysis codes for outcome data in RStudio 

 

Appendix code I1: Analysis of primary outcome using eefAnalytics package in R 

library(eefAnalytics) 

output1 <- mstFREQ(posttest~ Intervention+pretest,random="School", 

     intervention="Intervention",data=mstData) 

 

Appendix code I2: Analysis of secondary outcomes using eefAnalytics package in Rstudio 

 

4.2.1. Outcome = LanguageScreen Expressive Vocabulary 

 

library(eefAnalytics) 

 

output1 <- mstFREQ(ENDLSEV ~ Intervention+pretest,random="School", 

intervention="Intervention",data=mstData) 

 

 

 

4.2.2. Outcome = LanguageScreen Receptive Vocabulary 

 

library(eefAnalytics) 

 

output1 <- mstFREQ(ENDLSRV ~ Intervention+pretest,random="School", 

intervention="Intervention",data=mstData) 

 

 

 

4.2.3. Outcome = LanguageScreen Listening Comprehension  

 

library(eefAnalytics) 

output1 <- mstFREQ(ENDLSLC ~ Intervention+pretest,random="School", 

intervention="Intervention",data=mstData) 

 

output1 <- mstFREQ(langscreen_EV~ Intervention+pretest,random="School", 

intervention="Intervention",data=mstData) 

 

4.2.4. Outcome = LanguageScreen Sentence Repetition 

 

library(eefAnalytics) 

output1 <- mstFREQ(ENDLSSR ~ Intervention+pretest,random="School", 

intervention="Intervention",data=mstData) 

 



Appendix I: Analysis code for outcome data in RStudio 

30 
 

 

 

4.2.5. Outcome = BESSI 

 

library(eefAnalytics) 

output1 <- mstFREQ(BESSI~ Intervention+pretest,random="School", 

intervention="Intervention",data=mstData) 

 

 

 

4.2.6. Outcome = HLE at post-test 

 

library(eefAnalytics) 

output1 <- mstFREQ(HLE3~ Intervention+HLE1,random="School", 

intervention="Intervention",data=mstData) 

 

 

 

4.2.7. Outcome = HLE at delayed post-test 

 

library(eefAnalytics) 

output1 <- mstFREQ(HLE4~ Intervention+HLE1,random="School", 

intervention="Intervention",data=mstData) 
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Appendix J: Variable information for baseline measures  

Appendix table J1. 

CELF SS n % 

Valid scores 442 98.2 

Test/session not administered due to participant absence 2 .4 

Administrative error 1 .2 

Refusal 3 .7 

Non-responsive participant 2 .4 

Total 450 100.0 

 

 
Appendix table J2. 

CELF EV n % 

Valid scores  435 96.7 

Test/session not administered/not completed due to participant distress 1 .2 

Test/session not administered due to participant absence 2 .4 

Administrative error 6 1.3 

 Refusal 3 .7 

 Non-responsive participant 3 .7 

Total 450 100.0 

 

 
Appendix table J3. 

Listening comprehension n % 

Valid scores 435 96.7 

Test/session not administered/not completed due to participant distress 1 .2 

Test/session not administered due to participant absence 2 .4 

Refusal 4 0.9 

Non-responsive participant 8 1.8 

Total 450 100.0 

 

 

 
Appendix table J4. 

BPVS-III n % 

Valid scores 428 95.1 

Test/session not administered/not completed due to participant distress 1 .2 

Test/session not administered due to participant absence 5 1.1 



Appendix J: Variable information for baseline measures 

32 
 

Administrative error 10 2.2 

Refusal 3 0.7 

Non-responsive participant 3 0.7 

Total 450 100.0 

 

  

Appendix table J5. 

RAPT-Info n % 

Valid scores 436 96.9 

Test/session not administered/not completed due to participant 

distress 

2 0.4 

Test/session not administered due to participant absence 5 1.1 

Administrative error 0 0.0 

Refusal 3 0.7 

Non-responsive participant 4 0.9 

Total 450 100.0 

 

 

Appendix table J6. 

RAPT-grammar n % 

Valid scores 436 96.9 

Test/session not administered/not completed due to participant distress 2 0.4 

Test/session not administered due to participant absence 5 1.1 

Administrative error 0 0.0 

Refusal 3 0.7 

Non-responsive participant 4 0.9 

Total 450 100.0 
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Appendix K: Results table for ICC estimation 

Appendix table K1: ICC for conditional and unconditional models done for all pupils: 1) pre-test as a covariate, 
and 2) pre-test and stratification variable included as covariates.  

Outcomes Parameters 
Model with pretest as 

covariate 

Model with pretest +  

stratification variable 

Post-test latent 

variable 

 

ICC (conditional model)* 0.25 0.25 

ICC (unconditional model)**  0.23 0.23 

LanguageScreen 

Expressive 

vocabulary 

ICC (conditional model) 0.20 0.20 

ICC (unconditional model)  0.21 0.21 

LanguageScreen 

Receptive 

vocabulary 

ICC (conditional model) 0.18 0.18 

ICC (unconditional model)  0.15 0.15 

LanguageScreen 

Listening 

comprehension 

ICC (conditional model) 0.14 0.14 

ICC (unconditional model)  0.21 0.21 

LanguageScreen 

Sentence Recall 

ICC (conditional model) 0.08 0.05 

ICC (unconditional model)  0.11 0.11 

BESSI 
ICC (conditional model) 0.06 0.07 

ICC (unconditional model)  0.02 0.02 

HLE_posttest 

 

 

ICC (conditional model) 0.03 0.03 

ICC (unconditional model)  0.04 0.04 

HLE_delayed 

posttest 

 

 

ICC (conditional model) 0.00 0.00 

ICC (unconditional model)  0.00 0.00 

 

**Unconditional model is included in the report as the main analyses 

*Conditional model is done as f sensitivity analysis.
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Appendix L. Home Learning Environment Index item analysis, 

percentage of sample for each response 

   Baseline End of intervention period 

HLE Question Frequency Options 

Control 

(n=187 

Intervention 

(n=186 

Control 

(n=168) 

Intervention 

(n=136) 

How often does anyone 
at home read to your 
child? 

More than once a day 21% 19% 33% 34% 

Once a day 38% 40% 30% 33% 

Several times a week 33% 31% 30% 26% 

Once a week 4% 6% 4% 5% 

Occasionally 5% 4% 3% 1% 

Never 0% 1% 0% 1% 

Total 100 100 100 100 

How often does someone 
take your child to the 
library 

Once a week 5% 9% - - 

Once a fortnight 12% 9% - - 

Once a month 30% 24% - - 

On special occasions 15% 23% - - 

Never 37% 35% - - 

Total 100 100 - - 

How often does your 
child play with letters at 
home? 

7 times a week 13% 8% 19% 14% 

6 times a week 1% 3% 7% 9% 

5 times a week 6% 6% 22% 26% 

4 times a week 9% 10% 11% 9% 

3 times a week 12% 15% 11% 18% 

1 or 2 times a week 22% 22% 14% 11% 

Occasionally 29% 31% 13% 13% 

Never 7% 5% 4% 1% 

Total 100 100 100 100 

How often does someone 
at home help your child 
to learn the ABC or 
alphabet? 

7 times a week 25% 21% 26% 25% 

6 times a week 4% 4% 6% 5% 

5 times a week 9% 8% 20% 21% 

4 times a week 10% 6% 13% 11% 

3 times a week 12% 17% 9% 15% 

1 or 2 times a week 20% 27% 14% 15% 

Occasionally 19% 16% 12% 7% 

Never 2% 2% 1% 1% 

Total 100 100 100 100 

How often does someone 
at home try to teach your 
child numbers or 

counting? 

7 times a week 41% 43% 37% 36% 

6 times a week 7% 4% 9% 10% 

5 times a week 8% 12% 19% 23% 

4 times a week 7% 9% 11% 10% 

3 times a week 12% 12% 11% 12% 

1 or 2 times a week 17% 15% 6% 7% 

Occasionally 6% 5% 6% 2% 

Never 1% 0% 0% 0% 

Total 100 100 100 100 

How often does someone 
at home try to teach your 
child songs, poems or 

nursery rhymes? 

7 times a week 44% 55% 37% 31% 

6 times a week 6% 6% 5% 7% 

5 times a week 12% 6% 14% 17% 

4 times a week 6% 8% 7% 9% 

3 times a week 12% 8% 16% 15% 

1 or 2 times a week 12% 10% 11% 15% 

Occasionally 7% 6% 9% 7% 

Never 1% 1% 1% 0% 

Total 100 100 100 100 
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How often does your 
child paint or draw at 

home? 

7 times a week 30% 27% 33% 30% 

6 times a week 6% 4% 9% 7% 

5 times a week 16% 17% 21% 20% 

4 times a week 11% 10% 11% 23% 

3 times a week 12% 17% 9% 9% 

1 or 2 times a week 18% 17% 10% 9% 

Occasionally 8% 9% 7% 2% 

Never 0% 0% 0% 0% 

Total 100 100 100 100 
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Appendix M: Programme delivery costs for University of 

Manchester 

 

Appendix table M1. 

Year 1 

  

 Type of cost Cost 

Cost per 

item # of items Total cost 

 Set up cost PACT Lead training - 2 x room hire & catering  £480.00 2 £960.00 

 Set up cost 
7 hours RA time to prepare and deliver PACT Lead training 

sessions x 2 
£16.75 14 £234.50 

 Set up cost 
7 hours Lecturer time to prepare and deliver PACT Lead 

training sessions x 2 
£25.30 14 £354.20 

 Set up cost 3 hours for training trainer session for RA £16.75 3 £50.25 

 Set up cost 3 hours for training trainer session for lecturer x 2 £25.30 6 £151.80 

 Ongoing cost 
4 hours trainer time per Parent training session (including 

travel) (50) 
£25.30 200 £5060.00 

 Ongoing cost 
2 hours per trainer (3) prep time for Parent training 

sessions  
£25.30 6 £151.80 

 Ongoing cost 8 hours for shadowing 2 sessions of new trainer £25.30 8 £202.40 

 Ongoing cost 8 hours for collecting PACT Packs for training sessions £25.30 8 £202.40 

 Ongoing cost 
Travel and subsistence costs to deliver parent training - 

£50 per journey - 54 journeys + £100 hotel x 3 nights 
£50.00 54 £3000.00 

 Ongoing cost 
Personnel for distributing PACT packs - 2 people x 9 hours 

x 5 PACT packs 
£25.30 45 £1138.50 

 Ongoing cost 
Postage costs for sending PACT Packs to schools - £360 x 

5 packs x + £330 packaging/materials 
£360.00 5 £2130.00 

 Ongoing cost 
Storage & insurance costs for PACT Packs - £379 per 

month for 12 months 
£379.00 12 £4548.00 

 Ongoing cost 
Collection of PACT Packs from storage for distribution - 2 

people x 2 hours x 5 packs 
£25.30 20 £506.00 

 Set up cost PACT Pack set for school £122.00 47 £5734.00 

 Ongoing cost 

Ongoing support to schools - 1 person - 2 hours per week 

(April 2019 to July 2020 Excluding school holidays) 52 

weeks) (RA) 

£16.75 104 £1742.00 

  PACT Lead training & PACT Lead materials cost total   £7,485.00 

  

PACT Lead training & PACT Lead materials cost per 

school   £159.25 

  

PACT programme parents training, material distribution 

and ongoing school support   £18,681.10 

  

PACT programme parents training, material distribution 

and ongoing school support per school   £397.47 
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Years 2 and 3 

- no PACT Lead training & reduced support time 

 

Type of cost Cost 

Cost per 

item 

# of 

items Total cost 

  4 hours trainer time per Parent training session (including 

travel) (50) 
£25.30 200 £5060.00 

  2 hours per trainer (3) prep time for Parent training 

sessions  
£25.30 6 £151.80 

  8 hours for shadowing 2 sessions of new trainer £25.30 8 £202.40 

  8 hours for collecting PACT Packs for training sessions £25.30 8 £202.40 

  Travel and subsistance costs to deliver parent training - 

£50 per journey - 54 journeys + £100 hotel x 3 nights 
£50.00 54 £3000.00 

  Personnel for distributing PACT packs - 2 people x 9 hours 

x 5 PACT packs 
£25.30 45 £1138.5 

  Postage costs for sending PACT Packs to schools - £400 x 

5 packs + £330 packagine materials 
£360.00 5 £2130.00 

  Storage & insurance costs for PACT Packs - £379 per 

month for 12 months 
£379.00 12 £4548.00 

  Collection of PACT from storage for distribution - 2 people 

x 2 hours x 5 packs 
£25.30 20 £506.00 

  Ongoing support to schools - 1 person - 1 hours per week 

30 weeks 
£16.75 30 £502.50 

  Total overall   £17441.60 

  Total cost per school   £355.95 
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Appendix N: Descriptive results for LanguageScreen subscale 

secondary outcomes using raw scores 

 

Appendix table N1. 

 Control Intervention 

Variables Mean CI: 

Low 

CI: 

Upper 

SD Mean CI: 

Low 

CI: 

Upper 

SD 

EV raw score 15.43 14.88 15.98 3.71 15.63 15.11 16.15 3.47 

RV raw score 18.58 18.15 19.01 2.92 18.53 18.10 18.97 2.91 

SR raw score 10.19 9.77 10.61 2.84 10.11 9.72 10.51 2.65 

LC raw score 10.81 10.33 11.29 3.24 10.61 10.12 11.10 3.28 
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Appendix O: Distribution of secondary outcome variables   

 

 
Appendix figure O1. Distribution of secondary outcome LanguageScreen Expressive Vocabulary scores 

 
 

 

 
Appendix figure O2. Distribution of secondary outcome LanguageScreen Receptive Vocabulary scores 
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Appendix figure O3. Distribution of secondary outcome LanguageScreen Listening Comprehension scores 
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Appendix figure O4. Distribution of secondary outcome LanguageScreen Sentence Recall scores 

 

 

 

 
Appendix figure O5. Distribution of secondary outcome Home Learning Environment (post-test) scores 
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Appendix figure O6. Distribution of secondary outcome Home Learning Environment (delayed post-test) scores
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Appendix P: Project Privacy Notices 
 

P.1 PACT Lead privacy notice (Dec 2019) 

P.2 Parent Privacy notice (Dec 2019)  

P.3 Parent Privacy notice (Feb 2020)   
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P.2  Parent privacy notice (original Dec 2019) 
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P.3  Parent privacy notice (updated Feb 2020) 
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Appendix Q: Data collection tools 
 Q.1 PACT Lead attitudes survey (Apr 2019) 

 Q.2 PACT Lead baseline survey (Sept 2019) 

 Q.3 PACT Lead post-intervention survey (Jun 2020) 

 Q.4 Parent/carer baseline survey, incl. questions used in the HLE (Sept 2019) 

 Q.5 Post- intervention survey for intervention parents/carers (Jun 2020)  

Q.6 Post intervention survey for control parents/carers (Jun 2020)  

Q.7 November Usual Practise Survey for parents/carers (Nov 2020)  

Q.8 PACT Lead training observation sheet (Apr 2019)  

Q.9 Parent/carer training observation sheet (Oct 2019)  

Q.10 PACT Lead interview 1 plan (Dec 2019)  

Q.11 PACT Lead interview 2 plan (June 2020)  

Q.12 Parent/carer interview 1 plan (Jan 2020)  

Q.13 Parent/carer interview 2 plan (June 2020)  

Q.14 Developer interview plan (July 2020) 
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Q.1 PACT Lead attitudes survey (Apr 2019) 
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Q.1 PACT Lead attitudes survey (Apr 2019) 
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Q.2 PACT Lead baseline usual practice survey (Sept 2019) 
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Q.2 PACT Lead baseline usual practice survey (Sept 2019) 
 

69 
 

 

 



Q.3 PACT Lead post-intervention survey (Jun 2020)  
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Q.3 PACT Lead post-intervention survey (Jun 2020)  
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Q.3 PACT Lead post-intervention survey (Jun 2020)  
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Q.3 PACT Lead post-intervention survey (Jun 2020)  
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Q.3 PACT Lead post-intervention survey (Jun 2020)  
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Q.3 PACT Lead post-intervention survey (Jun 2020)  

 

75 
 



Q.3 PACT Lead post-intervention survey (Jun 2020)  
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Q.3 PACT Lead post-intervention survey (Jun 2020)  
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Q.3 PACT Lead post-intervention survey (Jun 2020)  
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Q.4 Parent/carer baseline survey, incl. questions used in the HLE (Sept 2019)  
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Q.4 Parent/carer baseline survey, incl. questions used in the HLE (Sept 2019)  
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Q.4 Parent/carer baseline survey, incl. questions used in the HLE (Sept 2019)  
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