
Masters Thesis

This is an R Markdown Notebook. When you execute code within the notebook, the results appear beneath
the code.

Try executing this chunk by clicking the Run button within the chunk or by placing your cursor inside it
and pressing Cmd+Shift+Enter.

#load package
library(haven)
library(readxl)
library(dplyr)

##
## Attaching package: ’dplyr’

## The following objects are masked from ’package:stats’:
##
## filter, lag

## The following objects are masked from ’package:base’:
##
## intersect, setdiff, setequal, union

library(readr)
library(tidyverse)

## -- Attaching core tidyverse packages ------------------------ tidyverse 2.0.0 --
## v forcats 1.0.0 v stringr 1.5.1
## v ggplot2 3.5.1 v tibble 3.2.1
## v lubridate 1.9.3 v tidyr 1.3.1
## v purrr 1.0.2

## -- Conflicts ------------------------------------------ tidyverse_conflicts() --
## x dplyr::filter() masks stats::filter()
## x dplyr::lag() masks stats::lag()
## i Use the conflicted package (<http://conflicted.r-lib.org/>) to force all conflicts to become errors

library(emmeans)

## Welcome to emmeans.
## Caution: You lose important information if you filter this package’s results.
## See ’? untidy’
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library(lmtest)

## Loading required package: zoo
##
## Attaching package: ’zoo’
##
## The following objects are masked from ’package:base’:
##
## as.Date, as.Date.numeric

#Esther_Oluwaseun_Ige <- read_csv("~/Library/CloudStorage/OneDrive-USU/Master's thesis for publication Esther/Esther_Oluwaseun_Ige.csv")
Esther_Oluwaseun_Ige <- read_csv("~/Library/CloudStorage/Box-Box/RQ_POSSE/05_data/RQ_POSSE_data.csv")

## New names:
## Rows: 75 Columns: 7
## -- Column specification
## -------------------------------------------------------- Delimiter: "," dbl
## (7): ...1, Trtgrp, Pretest, Posttest, Gender, Reading, SES
## i Use ‘spec()‘ to retrieve the full column specification for this data. i
## Specify the column types or set ‘show_col_types = FALSE‘ to quiet this message.
## * ‘‘ -> ‘...1‘

Esther_Oluwaseun_Ige

## # A tibble: 75 x 7
## ...1 Trtgrp Pretest Posttest Gender Reading SES
## <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>
## 1 1 1 12 17 1 1 3
## 2 2 1 5 12 1 2 1
## 3 3 1 4 8 2 2 1
## 4 4 1 4 9 2 2 1
## 5 5 1 3 10 1 2 1
## 6 6 1 5 10 2 1 1
## 7 7 1 2 7 2 2 3
## 8 8 1 2 5 1 2 1
## 9 9 1 4 6 1 2 1
## 10 10 1 3 10 2 2 1
## # i 65 more rows

# Check for baseline equivalence (to check if the three groups are the same): SES, Reading motivation and gender
pretest_aov <- aov(Pretest ~ factor(Trtgrp), data = Esther_Oluwaseun_Ige)
summary(pretest_aov)

## Df Sum Sq Mean Sq F value Pr(>F)
## factor(Trtgrp) 2 26.6 13.320 1.54 0.221
## Residuals 72 622.9 8.651

Esther_Oluwaseun_Ige <- Esther_Oluwaseun_Ige %>%
rename('Reading_motivation' = Reading)
Esther_Oluwaseun_Ige$Trtgrp <- as.numeric(Esther_Oluwaseun_Ige$Trtgrp)
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# Recode: 3 -> 0 (control), 1 -> 1 (reciprocal), 2 -> 2 (POSSE)
Esther_Oluwaseun_Ige$Trtgrp <- ifelse(Esther_Oluwaseun_Ige$Trtgrp == 3, 0,

ifelse(Esther_Oluwaseun_Ige$Trtgrp == 1, 1,
ifelse(Esther_Oluwaseun_Ige$Trtgrp == 2, 2, NA)))

# Convert to factor if needed
Esther_Oluwaseun_Ige$Trtgrp <- as.factor(Esther_Oluwaseun_Ige$Trtgrp)
# Convert to factors if needed
Esther_Oluwaseun_Ige$SES <- as.factor(Esther_Oluwaseun_Ige$SES)
Esther_Oluwaseun_Ige$Reading_motivation <- as.factor(Esther_Oluwaseun_Ige$Reading_motivation)
Esther_Oluwaseun_Ige$Trtgrp <- as.factor(Esther_Oluwaseun_Ige$Trtgrp)

# Contingency tables
(table_SES_Trtgrp <- table(Esther_Oluwaseun_Ige$SES, Esther_Oluwaseun_Ige$Trtgrp))

##
## 0 1 2
## 1 7 11 9
## 2 8 6 4
## 3 10 8 12

(table_ReadMot_Trtgrp <- table(Esther_Oluwaseun_Ige$Reading_motivation, Esther_Oluwaseun_Ige$Trtgrp))

##
## 0 1 2
## 1 7 6 10
## 2 18 19 15

(table_Gender_Trtgrp <- table(Esther_Oluwaseun_Ige$Gender, Esther_Oluwaseun_Ige$Trtgrp))

##
## 0 1 2
## 1 13 12 12
## 2 12 13 13

# Chi-square tests
chisq.test(table_SES_Trtgrp)

##
## Pearson’s Chi-squared test
##
## data: table_SES_Trtgrp
## X-squared = 3.0222, df = 4, p-value = 0.5541

chisq.test(table_ReadMot_Trtgrp)

##
## Pearson’s Chi-squared test
##
## data: table_ReadMot_Trtgrp
## X-squared = 1.6304, df = 2, p-value = 0.4425
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chisq.test(table_Gender_Trtgrp)

##
## Pearson’s Chi-squared test
##
## data: table_Gender_Trtgrp
## X-squared = 0.10669, df = 2, p-value = 0.9481

#baseline model
model1 <- lm(Posttest ~ Pretest + Trtgrp, data = Esther_Oluwaseun_Ige)
summary(model1)

##
## Call:
## lm(formula = Posttest ~ Pretest + Trtgrp, data = Esther_Oluwaseun_Ige)
##
## Residuals:
## Min 1Q Median 3Q Max
## -4.0514 -0.8648 0.0244 0.6675 4.2205
##
## Coefficients:
## Estimate Std. Error t value Pr(>|t|)
## (Intercept) 0.49997 0.48215 1.037 0.303
## Pretest 1.01894 0.06636 15.355 < 2e-16 ***
## Trtgrp1 4.43773 0.46849 9.472 3.17e-14 ***
## Trtgrp2 2.22273 0.47514 4.678 1.35e-05 ***
## ---
## Signif. codes: 0 ’***’ 0.001 ’**’ 0.01 ’*’ 0.05 ’.’ 0.1 ’ ’ 1
##
## Residual standard error: 1.656 on 71 degrees of freedom
## Multiple R-squared: 0.8275, Adjusted R-squared: 0.8202
## F-statistic: 113.5 on 3 and 71 DF, p-value: < 2.2e-16

#model with predictors
model2 <- lm(Posttest ~ Pretest + Trtgrp + SES + Reading_motivation, data = Esther_Oluwaseun_Ige)
summary(model2)

##
## Call:
## lm(formula = Posttest ~ Pretest + Trtgrp + SES + Reading_motivation,
## data = Esther_Oluwaseun_Ige)
##
## Residuals:
## Min 1Q Median 3Q Max
## -3.9035 -0.9320 -0.0596 0.7958 4.5102
##
## Coefficients:
## Estimate Std. Error t value Pr(>|t|)
## (Intercept) 0.25106 0.63705 0.394 0.695
## Pretest 1.03367 0.06838 15.116 < 2e-16 ***
## Trtgrp1 4.47094 0.47303 9.452 5.20e-14 ***
## Trtgrp2 2.15828 0.47834 4.512 2.61e-05 ***
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## SES2 -0.18961 0.54168 -0.350 0.727
## SES3 0.61655 0.45129 1.366 0.176
## Reading_motivation2 -0.02053 0.45908 -0.045 0.964
## ---
## Signif. codes: 0 ’***’ 0.001 ’**’ 0.01 ’*’ 0.05 ’.’ 0.1 ’ ’ 1
##
## Residual standard error: 1.653 on 68 degrees of freedom
## Multiple R-squared: 0.8353, Adjusted R-squared: 0.8208
## F-statistic: 57.5 on 6 and 68 DF, p-value: < 2.2e-16

#this test to see if adding these variables makes a significant difference in the model ---- it didn't
lrtest(model1,model2)

## Likelihood ratio test
##
## Model 1: Posttest ~ Pretest + Trtgrp
## Model 2: Posttest ~ Pretest + Trtgrp + SES + Reading_motivation
## #Df LogLik Df Chisq Pr(>Chisq)
## 1 5 -142.20
## 2 8 -140.45 3 3.5079 0.3197

model3 <- lm(Posttest ~ Pretest + Gender + (Trtgrp*(SES + Reading_motivation)), data = Esther_Oluwaseun_Ige)
summary(model3)

##
## Call:
## lm(formula = Posttest ~ Pretest + Gender + (Trtgrp * (SES + Reading_motivation)),
## data = Esther_Oluwaseun_Ige)
##
## Residuals:
## Min 1Q Median 3Q Max
## -3.4356 -0.9895 -0.1123 0.7217 4.7196
##
## Coefficients:
## Estimate Std. Error t value Pr(>|t|)
## (Intercept) 1.07180 1.11170 0.964 0.33880
## Pretest 1.02601 0.07276 14.102 < 2e-16 ***
## Gender -0.35830 0.40594 -0.883 0.38090
## Trtgrp1 3.47655 1.13071 3.075 0.00315 **
## Trtgrp2 2.68656 1.15937 2.317 0.02386 *
## SES2 -0.64621 0.94193 -0.686 0.49528
## SES3 -0.36791 0.83432 -0.441 0.66079
## Reading_motivation2 0.38209 0.83432 0.458 0.64861
## Trtgrp1:SES2 0.86379 1.32125 0.654 0.51572
## Trtgrp2:SES2 0.24368 1.39154 0.175 0.86157
## Trtgrp1:SES3 1.94058 1.15067 1.686 0.09681 .
## Trtgrp2:SES3 0.46822 1.17021 0.400 0.69047
## Trtgrp1:Reading_motivation2 0.06573 1.19506 0.055 0.95631
## Trtgrp2:Reading_motivation2 -1.22144 1.16381 -1.050 0.29808
## ---
## Signif. codes: 0 ’***’ 0.001 ’**’ 0.01 ’*’ 0.05 ’.’ 0.1 ’ ’ 1
##
## Residual standard error: 1.678 on 61 degrees of freedom

5



## Multiple R-squared: 0.8478, Adjusted R-squared: 0.8153
## F-statistic: 26.13 on 13 and 61 DF, p-value: < 2.2e-16

lrtest(model1, model3)

## Likelihood ratio test
##
## Model 1: Posttest ~ Pretest + Trtgrp
## Model 2: Posttest ~ Pretest + Gender + (Trtgrp * (SES + Reading_motivation))
## #Df LogLik Df Chisq Pr(>Chisq)
## 1 5 -142.2
## 2 15 -137.5 10 9.3992 0.4947

library(emmeans)
#check all levels of treatment to each other with p-value adjustment
EMM <- emmeans(model1, "Trtgrp")

pairs(EMM, adjust = "BH")

## contrast estimate SE df t.ratio p.value
## Trtgrp0 - Trtgrp1 -4.44 0.468 71 -9.472 <.0001
## Trtgrp0 - Trtgrp2 -2.22 0.475 71 -4.678 <.0001
## Trtgrp1 - Trtgrp2 2.21 0.477 71 4.648 <.0001
##
## P value adjustment: BH method for 3 tests

eff_size(EMM, sigma(model1), edf = df.residual(model1))

## contrast effect.size SE df lower.CL upper.CL
## Trtgrp0 - Trtgrp1 -2.68 0.361 71 -3.400 -1.959
## Trtgrp0 - Trtgrp2 -1.34 0.308 71 -1.957 -0.728
## Trtgrp1 - Trtgrp2 1.34 0.309 71 0.722 1.953
##
## sigma used for effect sizes: 1.656
## Confidence level used: 0.95

# Residual vs fitted plot for homoscedasticity
plot(model1$fitted.values, residuals(model1))
abline(h=0, col="red")
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# Q-Q plot for normality
qqnorm(residuals(model1))
qqline(residuals(model1))
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shapiro.test(residuals(model1))

##
## Shapiro-Wilk normality test
##
## data: residuals(model1)
## W = 0.97588, p-value = 0.1623
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