ol s danl
SJL}}” ;U_.S

WSBA‘M/M

A gl o yal) ASLLL Adall Wls Syt § Al dulys

Soliual! Gge daxi ¢l




Al i 1.2

A 2l 43a811.3

RO A il 1.4
A ol e 5l 1.5

Al pall 429 1.6

Gl daey Anglall dpalal) 4 3 1.7

1 2 Lgadl) 2.1
A8l el Al 2.2

LﬁJEﬂ‘ JLE}(\Z,:;
G Juadly

A ) ananai3z .2

4l adina3.3
L die3.4

A Al & 98i3.5

<l 3.6

Galiall a9 g Sl 3 9253.7
Auany) Julail) 5,0 3.8
syl Julaih) 44y 3.8.6
@Ay @l \ieyI3.9

Ayl 49283.10

Clilall i gl Julailig 1.1
Gl ppiall adall 4y 8l jla14,1.3
£19Y) il A g quul) @l pdise c LY Julailig, 2




£ 1Y) o A g i) < pipa B Auidh o) LAY cp 3R Jilaid,3
1Y) il A g qu il Gl pdisa (o (aSh) laady) Jalaig 4
Alany) Sl Aadig 5

Sla gil) 9 gilidl)
1 PP AR |
L TSR ORSRURTRURROIS 5.2
4d8liali5.3

Slad il 3 581 iy s Ss cally Aualall gy § 1 08 0 ST 0loyally LSad) el pussi

Lsls O @l el el oyl 348 (M) (295 GLdLs (asly a9 pemny aiduanad 1310l cm I da
dees . @bl Juieds catll sl s 8y « Guiluwy aumdd e B Glat o Gl ol 3 Az 1,1 46ST)
Bro Lo A e Byad 3lnil 1 o Islaz . Bskas S @ O)ls ] 035299 « i ¥ (Gl daaly sl

o= ols dly izl (gishaumsg (58l Goompdy (il QP!J}%@U\-’:—\%%@JJL_}M el gsalls J1s
‘QL«» 8yl ,SadL :)a:-b slaadly Sl (ol G P‘QJUW;-’QYJAKE‘{)-’J‘Q@ gl !
e 3 @i LS 10y 46U BT 2301 § J cilS Aigim A3L 8Tily A8gape Arele 2al8 pall ass

g\fl‘ﬁc.s“-l-‘-”é)méwyﬂiu%—"ﬂu\%%}wba&umu\; ».- w :.‘9

M‘M‘xjm‘j)&@m > 3gad Jidg‘\l\ Al ells cagda il Wy ol ke 3 a3l @.AQJJS_:«.H iesg
Al el neel il @lael (e Bl dly Log aiST1 Lis cualad (&1 ¢ 50l oy AagLl

alae udad 0285 3 asge 1auds Auens S Laysl gy ool o Anale J) SAML 42951 o 4igan ¥
3> eebaddl oL Jadd oegy o gl caaliell Gusnsa ) Breall 50085 (e AT LS juaall cilidlazs Sy,
Ay st ¥yt 8165 & yunce wlad Jlugg Byslate ol o Larkad 096 0 e oy i «puezl!
Gros Apsal (ols cluals @isly clalell Calize o oMLl £iSang e Ay @latll oz Los Ayasd]
Jo¥l Lgshas e Aoyl (3 (3S0ydg « ez ULy BletdU (gands (G 631 81,401 ol (@l syl (0, plsss
Lgllg Aelly Lae¥l JS L sl 1ia (pe Ao 451 Gmg




& Onbolald & 1 eIl e il casyidly (4y2lg Aiell) Aoy bl copuat) 3T il ) ol e ot
2024 slad &lylazelly B ymetlly Al oloseds Jodd Adad Alia il bl e slaxedly cagdall s ol ysee

sulasli By Auniald Ll A La il il Jes Auaglsg ilid ao)l dwlyull o 1892025
Ul o 3995 (ran Lals g 299 Lall mx 3lsg caull G 5uidg il 58 sl suliast (o150l

Ll allasly el aperll 5Lasly Lasmsll elmn¥l alustaly et il gll Comdl dazel
Slidige g yetudly (bl dogius ooyl o A8Mall amd Ao (@S lamidl 7 3leig (39,40l
Lyt ol i@l lessas e Aslias] A5 13 13T ydad @ oy bl copuall of sl bl aua bl 3¢ sl
BAS sy ool 5L il o cnaslias¥ 458 g oyds 398 A8e oLl condoladl (il gl
Aniye 415 3958 oyl LeS S5 Y (39 SLEMall Ay gy Loy <0.003 iy A1 Aoty (el

Al Basdy sy 358 e Cidlly auliasdl (o 9,81 HLis| a8 3] Al s § oLl copally
0.0207 &lls &agdy o ¥l liall cp 451 350 yls S 0.0025

aL{,oJé.’.A @ Z\j\) Afgdaa s 202542024 ‘;’QLQJ ‘;‘\)U.';ﬂ lousds o LMe el uad LM‘ _.e).AJ.” Lol

Syl ©ed5 3 39,29 <0.001 (p J5T 2 Aoy sl Wlhiad w18 a3 Armsiolg B9y ypls s Lidialy
Shlas¥l mln & Ml ol ae a1 1o 39,8 ) 48Ls) 0.017 1o Aagd, cnsilasYl Zlal 2024
ooyl ol gl S5 Ay paads 5 (ol (S 5l z3kes plad @I Jolall 35.0.0098 L Aagdy 8yaied]
Bydall uylag llo pe eMlalall cusly s ALl Byl of elo¥l ilagedny §aitll § yataad] of oL
ALl adsie sga> (§ Lpuad)

ozl Bl 0,31 3] tailly y3latll Aya 3 Il b 0387 hs § oyl allas o bl s uSay
L 8508 § ceudnll z3les Aapds J 28La) cplatll cbistus g lasly oy LasH) JLaaST ciglasy gy
23lei yslats Balyll) g3 ecll3 e 2lisg 5sLaSlg cyatll o Bulaall claMall e i aS e Asbasyl
40395 (g Al addl Sl dsll copudl by eyl arased &oylan cllaslslezely ¢ oy pupadl]
Al 3:LaSdl gorud Audsisng ducgisgo ASTLLLS cauny Loy Byl cilenuas a8

This study aims to analyze the impact of both phase-based training
(orientation and probation) and continuous training on the professional
competence of employees at Delta Medical Laboratories, using real
operational data that include orientation evaluations, probation evaluations,




and competency scores for 2024 and 2025. The study covered four key
functional groups representing the core operational structure of the
organization: pathology Specialists, laboratory Technologists, laboratory
technicians, and Home-Visit Technicians, with a total sample of 299
.employees with complete records

The research adopted a descriptive—analytical approach using descriptive
statistics, normality testing, correlation analysis, nonparametric difference
tests, and quantile regression models to examine the relationship between
training and professional competence indicators. The results showed that
phase-based training did not demonstrate a statistically significant effect on
orientation or probation evaluations for most employees, except for a strong
relationship observed among specialists between phase-test results and
probation evaluation, with a significance level of 0.003. In addition, phase-
related significant differences were found in orientation evaluation: a clear
difference between specialists and technicians (0.0025) and another difference
.(0.0207) across the four job categories

Regarding continuous training, its relationships with competency evaluations
for 2024 and 2025 were generally weak and not statistically significant, except
for a clear significant difference in progress rates in favor of technicians
(significance level < 0.001) and a significant difference in the 2024
competency scores in favor of specialists (0.017). Further significant
differences across the four job categories appeared in continuous-training test
scores (0.0098). Conversely, quantile regression models revealed no
meaningful predictive power for either phase-based or continuous training
indicators in explaining performance or competency outcomes, as all
coefficients were non-significant and the explanatory power remained
.extremely low

These findings indicate that the training system at Delta Academy is still in its
developmental stage. The novelty of the training content, incomplete
assessment structure, elevated progress scores, and characteristics of the
evaluation models all contributed to limiting the statistical tests’ ability to
detect actual relationships between training and competence. Accordingly, the
study recommends enhancing phase-based evaluation models, adopting
standardized assessments for all courses, linking training outcomes to
operational performance indicators, and improving the frequency and
accuracy of competency evaluations to ensure a more reliable measurement of
.professional competence
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import pandas as pd

iITIPOI'[ numpy asnp

# Load Excel file
file_path ="Final Sample.xlsx"

xls = pd.ExcelFile(file_path)

# Sheets of interest

main_sheets = ["Pathologist", "Technical", "Reception”, "Home Visit"]

# Load sheets and concatenate

df_list={]

for sheet in main_sheets:

temp = pd.read_excel(xls, sheet_name=sheet)
temp["Group4"] = sheet # Add group label

df_listappend(temp)

combined_df = pd.concat(df_list, ignore_index=True)

# Keep only core variables

core_cols=[

"Phase Progress (Completed Only)",
"Continuous Progress (Completed Only)",
"Phase Score (Completed Only)",
"Continuous Score (Completed Only)",

"Onboarding Evaluation (%)",




"Probation Evaluation (%)",
"Competency 2024 (%)",
"Competency 2025 (%)",

"Group4"

combined_4 = combined_df[core_cols]

gi.;a,." sbasyl (Z—E)
(1)-dgazdl @ el LeS panlng dus (ST Bagaall pe @uall Jaall saally cgoloall Blmidl cdagall o sl ia vy
desc = combined_4.groupby("Group4").agg(["'mean", "std", "count"])

print(desc)

Shapiro-Wilk .aedall asigall sLas | (3—7)

L5oY AaladUl ol Las¥l ol wlyly dle il gilly « Shapiro—Wilkal il ol uaall avses dagds ;LasY alhsll 1ia pasiug

from scipy.stats import shapiro

for col in core_cols[:-1]: # Excluding Group4
data = combined_4[col].dropna()

W, p = shapiro(data)

print(col, "= W=",W,", p=",p)

(Spearman Correlation) boLiy¥| cMelas (4—7)
(4).5(3) gzl @ LeS ccnslyloazelly elo¥ ilasds g patandl of (Ao, Ll oyl ey ol Lolis) oDl colawd & 32l 1 i

from scipy.stats import spearmanr

# Full sample

variables_pairs = [

("Phase Progress (Completed Only)", "Onboarding Evaluation (%)"),
("Phase Progress (Completed Only)", "Probation Evaluation (%)"),
("Phase Score (Completed Only)", "Onboarding Evaluation (%)"),
("Phase Score (Completed Only)", "Probation Evaluation (%)"),

("Continuous Progress (Completed Only)", "Competency 2024 (%)"),

("Continuous Progress (Completed Only)", "Competency 2025 (%)"),

("Continuous Score (Completed Only)", "Competency 2024 (%)"),




("Continuous Score (Completed Only)", "Competency 2025 (%)"),

for x, y in variables_pairs:
data = combined_4[[x, y]].dropna()
corr, p = spearmanr(data(x], data[y])

print(f'{x} «> {y} — corr = {corr}, p = {p}, N = {len(data)}")

(Mann—Whitney & Kruskal-Wallis) 3 9,411 < yLas | (5—z)

1 9yadl el SlLas ol uiad

(Mann—Whitney) ceoally cnuslias¥l
(Kruskal—Wallis)Eﬂl ol

from scipy.stats import mannwhitneyu, kruskal

# Mann—Whitney Specialists vs Technicians

spec = combined_4[combined_4["Group4"].isin(["Pathologist", "Technical"])]
for colin core_cols[:-1]:

g1 = spec[spec["'Group4"] == "Pathologist"][col].dropna()

g2 = spec[spec["Group4"] == "Technical"][col].dropna()

U, p=mannwhitneyu(g1, g2, alternative="two-sided")

print(col, "—U="U,", p=",p)

# Kruskal—Wallis across the four groups

for col in core_cols[:-1]:

groups = [combined_4[combined_4["Group4"] == g][col].dropna()
for g in ["Pathologist”, "Technical”, "Reception”, "Home Visit"]]

H, p = kruskal(*groups)

print(col, "= H="H,", p=",p)

(Quantile Regression) SJ1yluxs¥l ¢ 3Les (6—7)
i) (png i) (1 yloami¥ z 3Las plasll 1ia sikay
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import statsmodels.formula.api as smf

# Phase — Onboarding

model_phase_onboarding = smf.quantreg(

"Q('Onboarding Evaluation (%)') ~ Q('Phase Progress (Completed Only)') + Q('Phase Score (Completed Only)')",
combined_4.dropna()

) fit(q=0.5)

# Phase — Probation

model_phase_probation = smf.quantreg(

"Q('Probation Evaluation (%)') ~ Q('Phase Progress (Completed Only)') + Q('Phase Score (Completed Only)')",
combined_4.dropna()

)fit(q=0.5)

# Continuous — Competency 2024

model_cont_comp2024 = smf.quantreg(

"Q('Competency 2024 (%)") ~ Q('Continuous Progress (Completed Only)') + Q('Continuous Score (Completed Only))",
combined_4.dropna()

)fit(q=0.5)

# Continuous — Competency 2025

model_cont_comp2025 = smf.quantreg(

"Q('Competency 2025 (%)) ~ Q('Continuous Progress (Completed Only)’) + Q('Continuous Score (Completed Only))",
combined_4.dropna()

)fit(q=0.5)

# Print summaries
print(model_phase_onboarding.summary())
print(model_phase_probation.summary())
print(model_cont_comp2024.summary())

print(model_cont_comp2025.summary())




(Residual Diagnostics)z 3Leill 4o oz (7—z)
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from scipy.stats import skew

models ={

"Phase_Onboarding": model_phase_onboarding,
"Phase_Probation": model_phase_probation,
"Cont_Comp2024": model_cont_comp2024,

"Cont_Comp2025": model_cont_comp2025,

for name, m in models.items():

resid = m.resid.dropna()

fitted = m.fittedvalues.loc[resid.index]
print("\nModel:", name)

print("Mean residual =", resid.mean())
print("Std residual =", resid.std())
print("Skewness =", skew(resid))

print("Corr(|resid|, fitted) =", np.corrcoef(np.abs(resid), fitted)[0, 1])

(Visualization)asled! agwll (8—7)
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import matplotlib.pyplot as plt

spec = combined_4[combined_4["Group4"] == "Pathologist"]

x =spec|"Phase Score (Completed Only)"]

y =spec["Probation Evaluation (%)"]




plt.scatter(x, y)

z=np.polyfit(x,y, 1)

plt.plot(x, np.poly1d(z)(x))
pltxlabel("Phase Training Test Score")
pltylabel("Probation Evaluation (%)")

plt.show()

eﬁll =Ll (3-5): Boxplots JISa¥|

vars_for_boxplots = [

"Continuous Progress (Completed Only)",
"Continuous Score (Completed Only)",
"Competency 2024 (%)"

group_order = ["Pathologist", "Technical", "Reception”, "Home Visit"]
for var in vars_for_boxplots:

data=|

combined_4[combined_4["Group4"] == g|[var].dropna()

for g in group_order

plt.boxplot(data, labels=group_order)
pltylabel(var)

plt.show()

2024 &lylaz £3ges §lgs Lalasea (6) JSAJI
resid = model_cont_comp2024.resid.dropna)

fitted = model_cont_comp2024 fittedvalues.loc[resid.index]

pluscatter(fitted, resid)

pltaxhline(0, color="black")

pltxlabel("Fitted Values (Competency 2024)")
pltylabel("Residuals")

plt.show()
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Google Colab

Jupyter Notebook

Pythonasls) VS Code

Anaconda
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