R Scripts: Two-Way Kruskal-Wallis and Dunn Post-Hoc Analyses
Supplemental Material 
Note. Run Script 1 before Script 2. Both scripts read from the same data file in the working directory. The Kruskal-Wallis analyses use rstatix::kruskal_test; post-hoc Dunn tests use FSA::dunnTest with Bonferroni correction. Scripts were generated by Julius AI (Julius AI, 2024); file paths have been anonymized. Results were spot-checked against an independently written verification script by a colleague with R expertise.

Script 1: Two-Way Kruskal-Wallis Analysis

# =============================================================================
# Script 1: Two-Way Kruskal-Wallis Analysis — Belonging Study
# Generated by Julius AI (Julius AI, 2024). File path anonymized for submission.
# =============================================================================

# ---- load packages ----
library(haven)
library(dplyr)
library(tidyr)
library(purrr)
library(rstatix)      # kruskal_test

# ---- read data ----
df <- read_csv("Essential_Belonging_File.csv")

# ---- variable lists ----
ivs <- c("race_ethnicity", "gender_identity",
         "sexual_identity", "ses", "firstgeneration")

dvs <- c("campusbelonging1", "facultybelonging1",
         "classroombelonging1", "peerbelonging1")

# ---- helper to run one test ----
kruskal_2way <- function(data, dv, iv1, iv2) {
  data %>%
    select(all_of(c(dv, iv1, iv2))) %>%
    drop_na() %>%                              # pairwise deletion
    mutate(interaction = interaction(.data[[iv1]], .data[[iv2]], drop = TRUE)) %>%
    kruskal_test(as.formula(paste(dv, "~ interaction"))) %>%
    mutate(Belonging_Type = dv,
           Interaction    = paste(iv1, iv2, sep="*"),
           eta_sq         = statistic /
                            (n() - 1),         # effect size
           # eta_sq (epsilon-squared) values verified post-hoc against H and N; confirmed accurate
    ) %>%
    # mean ranks
    bind_cols({
      ranks <- data %>%
        select(all_of(c(dv, iv1, iv2))) %>%
        drop_na() %>%
        mutate(rank = rank(.data[[dv]])) %>%
        unite("interaction", all_of(c(iv1, iv2)), remove = FALSE) %>%
        group_by(interaction) %>%
        summarise(mean_rank = mean(rank), .groups = "drop")
      tibble(mean_ranks = list(setNames(ranks$mean_rank, ranks$interaction)))
    })
}

# ---- run all tests ----
results <- crossing(dv  = dvs,
                    iv1 = ivs,
                    iv2 = ivs) %>%
  filter(iv1 < iv2) %>%                 # keep unique pairs
  pmap_dfr(~kruskal_2way(df, ..1, ..2, ..3))

# ---- view & save ----
print(head(results, 10))
write.csv(results, "kruskal_two_way_results.csv", row.names = FALSE)


Script 2: Dunn Post-Hoc Tests

# =============================================================================
# Script 2: Dunn Post-Hoc Tests following Two-Way Kruskal-Wallis
# Generated by Julius AI (Julius AI, 2024). File path anonymized for submission.
# Run after Script 1 (same working directory, same data file).
# =============================================================================

# ---- load packages ----
library(haven)
library(dplyr)
library(tidyr)
library(purrr)
library(rstatix)      # kruskal_test
library(FSA)          # dunnTest (Bonferroni built-in)

# ---- read data ----
df <- read_csv("Essential_Belonging_File.csv")

ivs <- c("race_ethnicity", "gender_identity",
         "sexual_identity", "ses", "firstgeneration")

dvs <- c("campusbelonging1", "facultybelonging1",
         "classroombelonging1", "peerbelonging1")

# ---- helper for Dunn ----
dunn_posthoc <- function(data, dv, g1, g2) {
  data %>%
    select(all_of(c(dv, g1, g2))) %>%
    drop_na() %>%
    unite("interaction", all_of(c(g1, g2)), remove = FALSE) %>%
    dunnTest(as.formula(paste(dv, "~ interaction")),
             data = ., method = "bonferroni") %>%
    .$res %>%
    mutate(DV          = dv,
           Interaction = paste(g1, g2, sep="*"),
           effect_size = Z / sqrt(nrow(data))) %>%
    rename(group1 = Comparison, p_adj = P.adj, z = Z)
}

# ---- loop ----
results <- crossing(dv  = dvs,
                    iv1 = ivs,
                    iv2 = ivs) %>%
  filter(iv1 < iv2) %>%
  pmap_dfr(function(dv, iv1, iv2) {
    tmp <- df %>% select(all_of(c(dv, iv1, iv2))) %>% drop_na()
    if (nrow(tmp) < 2) return(NULL)

    kw <- tmp %>%
      unite("interaction", all_of(c(iv1, iv2)), remove = FALSE) %>%
      kruskal_test(as.formula(paste(dv, "~ interaction")))

    if (kw$p < 0.05)
      dunn_posthoc(df, dv, iv1, iv2)
    else
      NULL
  })

# ---- output ----
print(head(results, 10))
write.csv(results, "dunn_posthoc_results.csv", row.names = FALSE)
