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Abstract
Article info: Background: Iran’s high-stakes national university entrance examination
Received: 02.06.2026 calculates candidates' final scores by combining the Konkur (a norm-
Revised: 04.06.2026 referenced test) and academic records (a criterion-referenced test). This
Accepted: 10.06.2026 study critically evaluates the claim that combining these scores provides a
more comprehensive assessment of candidates' true abilities.
Methods: Using a two-stage analytical-simulation design, we first critiqued the
theoretical assumptions of this policy using Kane’s argument-based approach
to validation, focusing on score interpretation and decision consequences.
Second, a statistical simulation quantified the impact of the ceiling effect on
candidates’ rankings.
Results: Results revealed that the ceiling effect severely diminishes the
discriminating power of academic records among top-tier candidates (the top
10%). As mean scores approach the scale's upper limit, the rank correlation
Keywords: between true ability and observed scores nears zero, rendering rankings
Validity, National Entrance | hijghly susceptible to random error.
Examination, Ceiling Conclusion: Findings indicate that the fundamental premise of combining
Effect, Simulation, Final these assessments is untenable from a validity perspective. The ceiling effect
Exams in final exams reduces this score component into an inefficient, error-prone
source for differentiating elite candidates. This undermines the ranking
system's credibility in the most competitive segment and compromises
selection fairness by introducing systematic error. Consequently, combining
Konkur scores and academic records is methodologically questionable,
necessitating a serious revision of admission policies to safeguard deserving
= candidates' rights.
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Extended Abstract

Introduction

Validity represents the foundational paradigm in developing and evaluating educational and
psychological assessments (AERA, APA, NCME, 2014; Messick, 1989). As testing instruments scale
from individual diagnostics to macro-level, high-stakes societal selection tools, the empirical
validation of their interpretation and use becomes critically paramount. Public claims regarding
selection equity and accuracy demand rigorous public justification (Kane, 2013). In Iran's higher
education matrix, the national university entrance examination (the Konkur) has undergone a
contentious structural paradigm shift. The current policy mandates combining the norm-
referenced Konkur scores with criterion-referenced high school academic records. The
institutional claim undergirding this integration posits that combining these disparate metrics
yields a more comprehensive, multi-dimensional, and fair assessment of a candidate's true
scholastic capability. However, this policy introduces an acute psychometric contradiction. Norm-
referenced instruments are purposely engineered to maximize inter-individual score variance
and rank-order candidates across an expansive ability continuum. Conversely, criterion-
referenced final exams are structurally designed to assess curriculum mastery against fixed
standards, independent of variance maximization goals (Crocker & Algina, 1986). This structural
misalignment generates a severe psychometric artifact known as the ceiling effect. As candidate
scores saturate the upper scale boundary, the ability of academic records to accurately
differentiate among elite applicants deteriorates. This study utilizes Kane's validation framework
and advanced statistical simulations to critically evaluate how the mathematical limitations of the
ceiling effect undermine the validity, fairness, and ranking stability of this combined selection
policy, focusing specifically on high-achieving cohorts.

Method

To examine this policy claim, the study used a two-stage analytical-simulation framework. First,
it critically analyzed the Interpretation and Use Argument (IUA) of the integrated selection
system based on Kane’s argument-based validation approach, with particular emphasis on the
scoring inference. Second, a large-scale simulation was conducted in R using a synthetic
population of 100,000 candidates to estimate the effect of scale truncation on candidate
rankings. True scores were generated from a normal distribution under three mean ability
conditions (pn = 13, 14, and 15), with random measurement error added according to Classical
Test Theory assumptions. Three scoring conditions were compared: an unconstrained baseline
model, a post-error truncation model, and a true score truncation model with secondary
clipping. Rank outcomes were then evaluated using Spearman rank correlations and Mean
Absolute Rank Differences for the full sample, the top 10%, and the lower 90%.

Results

The analytical critique demonstrates that the primary psychometric vulnerability lies within the
scoring inference, where scale boundaries induce non-linear distortions. Under Classical Test
Theory (CTT) assumptions, an individual's observed score is conventionally expressed as:
Xi = Ti + Ei
where X; is the observed score, Tj is the true latent ability, and E; is the random error. When an
assessment is bound by a rigid upper scale ceiling, S, the observed score formula undergoes a non-
linear transformation:

xePPed) — min(X,,S)
For high-achieving sub-populations whose latent true abilities exceed or equal the scale ceiling

(Ty >=S), the observed score collapses into a fixed value:
X'(capped) =S
l
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Consequently, the observed score variance within this elite segment approaches zero, severely
attenuating the true underlying ability variance (Nunnally & Bernstein, 1994):

Var (X i(capped)) << Var(T;)

When true score variance is extinguished, the relative weight of the random error component
expands exponentially, creating an extreme ranking hyper-sensitivity to random noise:

ARank(X{PPe%) 5 ARank(X;)
AE; AE;

T;>S Ti<S

The quantitative simulation showed that the ceiling effect is largely hidden at the overall
population level, with the Spearman correlation between true ability and observed scores
remaining very high (p = 0.99), since most candidates are still below the constrained upper range.
However, among the top 10% elite group, the ceiling effect severely disrupts ranking accuracy.
The Spearman rank correlation declines sharply from 0.764 at a mean of 13, to 0.331 at 14, and
to -0.005 at 15, making selection nearly equivalent to a random lottery. The Mean Absolute Rank
Difference also confirms this instability, increasing from 1,939 at a mean of 13, to 3,461 at 14, and
5,376 at 15, indicating substantial and arbitrary reshuffling of top candidates’ ranks.

Conclusion

The quantitative simulation supports these theoretical assertions. At the aggregate population
level, the ceiling effect remains masked; the overall Spearman rank correlation between true
ability and observed scores stays exceptionally stable (p>=0.99) across all simulated means
because most candidates fall within the unconstrained range of the distribution. However, within
the competitive top 10% elite cohort, the ceiling effect causes a sharp decline in ranking integrity.
When the population mean is 13, the Spearman correlation between true ability and observed
ranks under Ceiling Model 2 is 0.764. As the mean rises to 14 and more elite candidates approach
the scale ceiling, the rank correlation drops to 0.331. Critically, when the mean reaches 15, the
Spearman correlation falls to -0.005, rendering selection nearly equivalent to a random lottery.
The Mean Absolute Rank Difference further supports this pattern. Within the top 10% elite
cohort, the average rank displacement increases from 1,939 positions at a mean of 13 to 3,461 at
a mean of 14, and then to 5,376 at a mean of 15, revealing substantial and arbitrary rank shifts
among top candidates.
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Ceiling Effect Simulation

set.seed(1377)

### --- Parameters ---
n <- 100000

top_prop <- 0.10
ceiling min <- 0
ceiling_max <- 20

### --- Helper functions ---
compute_ranks <- function(scores) {
rank(-scores, ties.method = "min"

}

avg_rank_diff <- function(rl, r2) {
mean(abs(rl - r2))

}
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split_ranks <- function(r, top_idx, rest_idx) {
list(top = r[top_idx], rest = r[rest_idx])

}

run_simulation <- function(mu) {
### --- Data generation ---
true_final <- rnorm(n, mean = mu, sd = 4)
error_final <- rnorm(n, mean = 0, sd = 0.5)

# No ceiling
observed_nc <- true_final + error_final

# Ceiling Model 1: add error first, then ceiling
observed_c1 <- pmin(ceiling_max, pmax(ceiling_min, observed_nc))

# Ceiling Model 2: ceiling true first, add error, ceiling again
true_ceiled <- pmin(ceiling_max, pmax(ceiling_min, true_final))
observed_c2 <- true_ceiled + error_final

observed_c2 <- pmin(ceiling_max, pmax(ceiling_min, observed_c2))

### --- Ranks ---

r_true <- compute_ranks(true_final)
r_.nc <- compute_ranks(observed_nc)
r_cl <-compute_ranks(observed_c1)
r_c2 <- compute_ranks(observed_c2)

### --- Top vs. rest split ---

top_n <- round(n * top_prop)

top_idx <- order(true_final, decreasing = TRUE)[1:top_n]
rest_idx <- setdiff(seq_len(n), top_idx)

r_true_s <- split_ranks(r_true, top_idx, rest_idx)
r_nc_s <-split_ranks(r_nc, top_idx, rest_idx)
r.cl_s <-split_ranks(r_cl, top_idx, rest_idx)
r.c2_s <-split_ranks(r_c2, top_idx, rest_idx)

### --- Correlations ---
cor_results <- tibble(
Comparison = ¢("nc_vs_c1
2",
Overall = ¢(cor(r_nc, r_c1, method="spearman"),
cor(r_nc, r_c2, method="spearman"),
cor(r_cl, r_c2, method="spearman"),
cor(r_true, r_nc, method="spearman"),
cor(r_true, r_cl, method="spearman"),
cor(r_true, r_c2, method="spearman")),
Top = c(cor(r_nc_s$top, r_c1_s$top, method="spearman"),

non nn non non nun

,'nc_vs_c2","cl_vs_c2","true_vs_nc","true_vs_c1","true_vs_c
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cor(r_nc_s$top, r_c2_s$top, method="spearman"),
cor(r_cl_s$top, r_c2_s$top, method="spearman"),
cor(r_true_s$top, r_nc_s$top, method="spearman"),
cor(r_true_s$top, r_c1l_s$top, method="spearman"),
cor(r_true_s$top, r_c2_s$top, method="spearman")),
Rest = c(cor(r_nc_s$rest, r_cl_s$rest, method="spearman"),
cor(r_nc_s$rest, r_c2_s$rest, method="spearman"),
cor(r_cl_s$rest, r_c2_s$rest, method="spearman"),
cor(r_true_s$rest, r_nc_s$rest, method="spearman"),
cor(r_true_s$rest, r_cl_s$rest, method="spearman"),
cor(r_true_s$rest, r_c2_s$rest, method="spearman"))

)

### --- Average rank differences ---
avg_results <- tibble(

Comparison = ¢("nc_vs_c1","nc_vs_c2","c1_vs_c2","true_vs_nc","true_vs_c1","true_vs_c

2'),

Overall = c(avg_rank_diff(r_nc, r_c1),
avg_rank_diff(r_nc, r_c2),
avg_rank_diff(r_c1, r_c2),
avg_rank_diff(r_true, r_nc),
avg_rank_diff(r_true, r_c1),
avg_rank_diff(r_true, r_c2)),

Top = c(avg_rank_diff(r_nc_s$top, r_c1_sS$top),
avg_rank_diff(r_nc_sS$top, r_c2_s$top),
avg_rank_diff(r_c1_s$top, r_c2_s$top),
avg_rank_diff(r_true_s$top, r_nc_s$top),
avg_rank_diff(r_true_s$top, r_c1_s$top),
avg_rank_diff(r_true_s$top, r_c2_s$top)),

Rest = c(avg_rank_diff(r_nc_sS$rest, r_c1_sS$rest),
avg_rank_diff(r_nc_sS$rest, r_c2_s$rest),
avg_rank_diff(r_c1_sS$rest, r_c2_sSrest),
avg_rank_diff(r_true_s$rest, r_nc_s$rest),
avg_rank_diff(r_true_s$rest, r_c1_s$rest),
avg_rank_diff(r_true_s$rest, r_c2_sS$rest))

)

list(cor=cor_results, avg=avg_results)

}

results

### --- Run for mean =13, 14, 15 ---
results <- lapply(c(13,14,15), run_simulation)
names(results) <- paste0("Mean_", ¢(13,14,15))

# Combine into long tables
cor_table <- bind_rows(lapply(names(results), function(nm) {
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results[[nm]]$cor %>% mutate(Mean = nm)

N)

avg_table <- bind_rows(lapply(names(results), function(nm) {
results[[nm]]$avg %>% mutate(Mean = nm)
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