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Abstract 

Background Different variables have been used to predict the academic performance of students in medical 
schools. The aim of this study was to assess the effect of demographics, admission system, and high-school back-
ground on the academic performance of medical students.

Methods We conducted this longitudinal cohort study on 808 students admitted to the Faculty of. Medicine at the 
University of Jordan (Amman, Jordan), in the years 2012 and 2013. Admission pathway, and academic performance 
data were collected and analyzed.

Results A total of 808 students [i.e., 426 (52.7%) females, and 382(47.3%) males] were identified. Admitted students 
were holding 17 different types of high school degrees, and were accepted through 6 different quota pathways 
(open competition [National unified admission], underprivileged [“Makrumah”], parallel, children of university staff, 
international students, and others). Students admitted through the open competition and the underprivileged 
quota(Makrumah) were more likely to graduate on time and had higher graduation grades while students admitted 
through the parallel, international and others quota were more likely to fail and had lower graduation grades. Regard-
ing highs school degrees, the students that were more likely to graduate were those with IB and the Jordanian high 
school degrees. The highest graduation GPA was for IB students followed by SAT, IGCSE as well as Jordanian and Syrian 
high school degrees respectively. IB, Jordanian, Kuwaiti and IGSC high school grades were significantly correlated with 
the graduation GPA.

Conclusions Admission criteria such as type of high school degree and grades as well as admission pathways can 
predict the likelihood to graduate and the graduation GPA of medical students. Open competition and underprivi-
leged admission pathways as well as IB, IGCSE and Jordanian high school degrees seem to be better predictors of 
student performance in the medical school.

Keywords Medical education, Admission system, Academic performance, High School performance, Predictive 
value, Jordan

Introduction
Medicine is one of the most demanded careers world-
wide, and access to medical schools is highly competitive. 
Consequently, medical schools face significant challenges 
in objectively selecting the best applicants [1, 2], and the 
admission process they use can have an important impact 
on the academic performance of students in medical 
schools [3, 4]. Thus, to recruit the best students medical 
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schools use a variety of cognitive and non-cognitive cri-
teria which may include previous academic performance, 
aptitude tests, interviews, and personal statements [5, 6].

Non-cognitive selection criteria such as aptitude tests 
and interviews are controversial [2, 5–12], however, high 
school performance seems to be a strong predictor for 
academic performance in medical schools [13]. Thus, 
many medical schools rely heavily on student high school 
grades in their admission process, specially when stu-
dents are admitted directly from high school. However, 
there is a wide variety of high school degrees available 
around the world, and it is not clear which ones are better 
predictors for student performance in medical schools.

Demographic and socioeconomic factors have also 
been studied as possible predictors of student perfor-
mance in medical schools [7–10]. Although underprivi-
leged students face more challenges in getting accepted, 
once in the program, student socio-economic status 
seems to have little or no correlation with their perfor-
mance [14, 15]. On the other hand, age and ethnicity, 
have been found to predict student performance in medi-
cal schools [13, 16]. To address these variations, many 
medical schools have set-up admission pathways that 
involve quota designed to account for students’ socioeco-
nomic and demographic conditions.

The Faculty of Medicine of Jordan University(Amman, 
Jordan) is one of the most prestigious in the middle east, 
and the quality of its program is attested by the excellent 
performance of its graduates in the United States Medi-
cal Licensing Examination (USMLE), with 90.96% of stu-
dents passing step 1, and 89.18% passing step 2 on their 
first attempt [17, 18]. This faculty, as well as many other 
faculties in the middles east, receives application of stu-
dent from many different countries, holding a wide range 
of high school degrees (i.e. Saudi high school certificates, 
Kuwaiti highs school certificates, etc.) and international 
certificates (ACT, IB, etc.). In addition, at the University 
of Jordan, students can apply through different admis-
sion pathways that involve various quota, including a 
quota for underprivileged students, as well as another 
one for international students. This poses a challenge to 
the admission process on how to factor the variability, 
but it also creates a unique opportunity for comparisons 
between the different high school programs and admis-
sion pathways.

Within the limit of our knowledge, there is a gap in the 
literature on the effect of different high school certificates 
and admission pathways on the performance of medical 
students in university.

Thus, this study was designed to address the hypothesis 
that admission pathway and type of high school degree 
considered for university admission in a Jordanian medi-
cal school could predict student academic performance 

in the medical school. This was done by investigating the 
performance of medical students admitted at Jordan Uni-
versity Faculty of Medicine.

Materials and method
This study protocol was assessed and approved by the 
Institutional Review Board (IRB) at Jordan University 
Hospital (#3796/2020/67) and Ethical Committee at the 
Jordan University Hospital and Faculty of Medicine at 
Jordan University (#10/2020/20873), and it was granted 
an exemption from the need for informed consent in 
accordance with the Declaration of Helsinki and the ethi-
cal guidelines and regulations of Jordan University Hos-
pital, the University of Jordan, and the national laws that 
define consent regulations. To ensure privacy, the data 
linkage and appropriate anonymization were carried out 
by a data protection official. All analyses were part of the 
quality management of Jordan University.

Study population
This was a retrospective cohort longitudinal study per-
formed on medical students who were admitted to the 
Faculty of Medicine of the University of Jordan (Amman, 
Jordan) during two consecutive academic years (2012 
and 2013). We excluded students admitted before or after 
these dates.

Admission pathways
The admission system in our medical schools includes 
the following quota:

i) The Open National Unified Admission (NUA) track. 
This is the most competitive pathway, and it consists 
of a the national competence exam organized by the 
Ministry of Education of Jordan.

ii) The quota for underprivileged students (a.k.a. 
Makrumah pathway [M]. This is a “quota” that mainly 
includes among others the children of servicemen 
in the military, as well as children of government 
employees in the Ministry of Education.

iii) Children of university employees (UEC).
iv) The parallel track(P). This is a quota for students with 

lower scores that are required to pay higher registra-
tion university fees.

v) The international pathway (I). This is a quota for 
international students that are also required to pay 
higher university fees

vi) Others(O). This quota includes students admitted 
through international cooperation agreements, and 
students from low-income families coming from 
remote areas of the country.
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In this study, Jordanian students and non-Jordanian 
students from 14 different countries were included. Stu-
dents were admitted based solely on the grades of their 
high school degree. The high school degrees consid-
ered were the Jordanian General Secondary Certificate 
(JGSC), the International General Certificate of Second-
ary Education (IGCSE), the Scholastic Assessment Test 
(SAT), the International Baccalaureate (IB), as well as 
high school degrees from Bahrein, Canada, Egypt, Emir-
ate, Iraq, Israel, Kuwait, Libya, Malaysia, Qatar, Palestine, 
Saudi Arabia, Syria, and Yemen. The following demo-
graphic and admission parameters were analyzed and 
correlated with the odds of graduating and the gradua-
tion GPA: age, gender, type of high school certificate, 
high school performance, admission system (i.e., national 
unified or others).

The JGSC is a standard national examination adminis-
trated by the Ministry of Education of Jordan that is per-
formed at the end of secondary education. The students 
who meet the minimum requirements in the science 
track of JGSC (i.e., a score of 85%) or equivalent are eli-
gible to apply for medical schools in Jordan. This is the 
only academic criteria in the Jordanian admission system; 
there is no additional cognitive or non-cognitive tests.

Student graduation
Students were considered to have graduated on time 
and received their medical degree (MD) only upon com-
pleting all the requirements of the faculty´s curriculum 
within 6 years from the time of admission [17]. The pro-
gram is divided into two periods: 3-years of basic medical 
sciences and 3-years of clinical sciences. The first period 
includes general basic sciences (e.g., general biology, gen-
eral chemistry), basic medical sciences (e.g., anatomy, 
pharmacology) and elective university courses (lectured 
in non-medical departments). During this period, stu-
dents are assessed at the end of each course by a series of 
multiple-choice exams and skill labs. The second period 
includes rotations at different clinical departments. Stu-
dent evaluation at this stage relays on theoretical multi-
ple-choice exams, patient management problems, oral 
exams, and objective structured clinical examinations. At 
the end of the  6th year, students are assessed by a series 
of comprehensive theoretical and practical exams. The 
clinical assessment of the students is conducted by com-
mittees composed of teaching staff, and national and 
external examiners (i.e., Jordanian medical schools, Arab 
and Western universities). Research projects required for 
graduation are evaluated by a faculty committee during 
the last semester of the program.

The academic performance during the different stages 
of the program was determined using the graduate point 
average (GPA), which ranges from 0.0 to 4.0 points [i.e., 

excellent (3.65–4.00); very good (3.00–3.64); good (2.50–
2.99); pass (2.00–2.49); weak (1.00–2.00); fail < 1.00]. Stu-
dents may only pass with a minimum accumulative score 
of 2.00 per year.

Statistical analysis
The statistical analyses were performed using the statisti-
cal analysis software IBM, SPSS Statistics 20.0 (IBM Inc., 
Chicago, IL, USA). Continuous variables were assessed 
for normal distribution using the Shapiro–Wilk test. For 
normally distributed data, differences between groups 
were analyzed using ANOVA test with Bonferroni cor-
rection while for data not distributed normally statisti-
cal differences were assessed with Kruskal Wallis test for 
comparison of multiple groups and Mann–Whitney test 
for comparison of 2 groups. Dichotomous variables were 
analyzed using the Chi-square test and logistic regression 
adjusted for potential confounders. Differences were con-
sidered significant if the two-tailed p-value was less than 
0.05.

Results
A total of 808 students were included in this study; 303 
were admitted in 2012, and 505 in 2013. There were 
slightly more female students than male students admit-
ted [i.e., 426 (52.7%) females, and 382 (47.3%) males]. A 
total of 626 (77.5%) students eventually graduated from 
the Faculty of Medicine (Table  1). Logistic regression 
analysis revealed that students admitted through the 
parallel pathway and International students were sig-
nificantly less likely to graduate on time, while students 
admitted through the national unified admission and 
through the quota for university employees were more 
likely to graduate on time. The mean graduation age 
was 25.9 ± 0.8  years, and more female students gradu-
ated than male students [i.e., 356(56.9%) females, and 
270(43.1%) males] (Table 2).

Admission pathway
Most students were admitted through the international 
system (n = 234[29.0%]) followed by the parallel system 
(n = 143[17.7%]), the “others” category, the open uni-
fied admission system(113[14.0%]), the “makrumah” 
system (n = 112[13.9%]),and the children of university 
employees(67[8.3%]). High school scores were highest 
for the open unified admission system (98.9 ± 0.4%) and 
“makrumah” admission system (96.8 ± 1.7%) followed by 
the university employees children (96.6 ± 1.6%), the “oth-
ers” category, the international students (94.9 ± 3.5%) and 
the parallel system(93.8 ± 3.9%) (Fig.  1). More females 
than males were admitted regardless of the admission 
system except for students admitted through the inter-
national pathway who included more males than females 
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(Table  2). Odd ratio analysis revealed there were sig-
nificantly more female students accepted through the 
national unified system than through the international 
pathway, the parallel pathway and the “other” pathways. 
These differences remain significant after adjusting for 
the type of high school diploma in the logistic regression 
analysis (Table 2).

Students admitted through the parallel, the interna-
tional and the “others” pathways were less likely to grad-
uate. Failure to graduate was significantly highest for 
students admitted through the “others” category followed 
by international students (Table  1). Upon graduation, 
students admitted through the open National unified 
admission system and the quota for underprivileged 
students (Makrama) had significantly higher graduating 
GPA (3.30 ± 0.04 and 3.25 ± 0.04 respectively) than all 
other admission pathways. The students with the lowest 
graduating GPA were those admitted through the inter-
national admission system (2.87 ± 0.04) and through the 
“other “admission system (2.76 ± 0.05). There were no 
significant differences between male and female students 
graduating GPA except for students admitted through 
the Makrumah system (P = 0.004) (Table 3).

High school degrees
Regarding the high school degrees considered for admis-
sion, there were 445 (55.1%) students admitted with a 
Jordanian JGSC certificate and 363 (44.9%) with other 
certificates. This included.

IGCSE [n = 63 (7.8%)], IB [n = 16 (2.0%)], SAT [n = 12 
(1.5%)]; as well as high school degrees from  Bahrein 
[n = 12 (1.5%)], Canada [n = 3 (0.4%)], Egypt [n = 1 
(0.1%)], United Arab Emirates [n = 13 (1.6%)], Iraq 
[n = 17 (2.1%)], Israel [n = 9 (1.1%)], Kuwait [n = 54 
(6.7%)], Libya [n = 9 (1.1%)], Malaysia [n = 25 (3.1%)], 
Palestine [n = 9 (1.1%)], Qatar [n = 7 (0.9%)], Saudi Ara-
bia [n = 111 (13.7%)], Syria [n = 12 (1.5%)], and Yemen 
[n = 2 (0.2%)] (Table  4).

High school admission grades were the highest for stu-
dents with Saudi high school (97.5 ± 3.0%) followed by Yem-
eni (97.4 ± 1.7%), UAE (97.4 ± 3.3%), Jordanian (96.9 ± 2.8%), 
Malaysian (96.2 ± 0.8%), IG (95.4 ± 2.4%), Palestine 
(95.3 ± 4.2%), Qatari (95.0 ± 2.7%), Israeli (94.8 ± 3.2%), Syr-
ian (94.6 ± 4.5%), IB (93.9 ± 2.5%), Kuwaiti (93.4 ± 3.7%), SAT 
(93.3 ± 4.6%), Bahreini (93.2 ± 2.6%), Libyan (92.5 ± 5.6%), 
Canadian (91.4 ± 0.9%), Egyptian (91.2 ± 0.0%), and Iraqi 
(90.5 ± 3.5%) high school degrees (Fig. 1). Students admitted 

Table 1 Association between student admission pathway and student graduation

Abbreviations: NUA National Unified, P Parallel, I International, M Makrumah, UEC University Employees Children
a  Students Graduating on time; OR Odd ratio, AOR Adjusted odd ratio
* Logistic regression adjusted to high school score and high school type, NA Data not available

Admission 
pathway

Applications Admission Graduation

N N per application per pathway N students a (%) Odds of graduating on time

OR(95%CI) AOR(95%CI) * P*

NUA 7468 113 1.5% 14% 112(99. 1%) 39.44(5.47–284.50) 10.00(1.26–79.25) 0.029
P 1987 143 7.3% 17.7% 133(93. 0%) 0.22(0.11–0.42) 0.43(0.20–0.93) 0.03
I NA 234 NA% 29.0% 141(60. 3%) 0.28(0.20–0.39) 0.38(0.23–0.65)  < 0.001
M 3428 112 3.2% 13.9% 111(99. 1%) 39.01(5.41–281.44) 4.64(0.61–35.34) 0.140

UEC NA 67 NA 8.3% 66(98.5%) 21.33(2.94–154.79) 7.29(1.06–64.70) 0.044
Others NA 139 NA 17.2% 63(45.3%) 0.16(0.11–0.23) 0.62(0.34–1.14) 0.123

Total 808 NA 100.0% 626(77. 5%)

Table 2 Gender distribution of admitted students as a function of admission system

Abbreviations: NUA National Unified, P Parallel, I International, M Makrumah, UEC University Employees Children, OR Odd ratio, AOR Adjusted odd ratio
* Logistic regression adjusted to high school score and high school type

Admission pathway Female Male (%) OR(95%CI) p AOR(95%CI)* P*

National Unified system (NUA) 76(67.3%) 37(37.7%) 1 0.001 1

Parallel system(P) 74(51.7%) 69(48.3%) 1.92(1.15–3.20) 0.009 1.85(1.07–3.20) 0.027
International system (I) 88(37.6%) 146(62.4%) 3.41(2.12–5.47)  < 0.001 2.91(1.64–5.16)  < 0.001
Makrumah system (M) 77(68.8%) 35(31.3%) 0.93(0.53–1.64 0.461 0.89(0.50–1.60) 0.704

University Employees Children (UEC) 41(61.2%) 26(38.8%) 1.30(0.69–2.44) 0.423 1.29(0.67–2.49) 0.447

Others 70(50.4%) 69(49.6%) 2.03(1.21–3.39) 0.005 0.91(0.33–2.57) 0.864
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with Jordanian high school and IB high school grades were 
more likely to graduate than the rest of students (p < 0.001 
and p < 0.029 respectively). On the other hand students 
admitted with Iraqi (P < 0.001), Kuwaiti (P < 0.001), Libyan 
(P < 0.017), Malaysian (P < 0.002), and Saudi(P < 0.001) high 
school were less likely to graduate than the rest of students 
(Table 4).

The students that graduated with the highest GPA 
where those that entered the program with the IB 

(GPA 3.27 ± 0.14; P < 0.007), IGCSE (GPA 3.17 ± 0.07; 
p < 0.001), SAT (GPA 3.23 ± 0.18; P < 0.105) and Jorda-
nian high school degrees (GPA 3.09 ± 0.02; P < 0.001). 
Also, students coming with Jordanian (JGSC) and IB 
high school degrees graduated from the medical school 
with significantly higher GPA than students coming with 
Saudi, Kuwaiti and Qatari high school degrees (Table 5).

The graduating GPA was significantly correlated to 
the high school scores for students coming with IGCSE, 

Fig. 1 A Column bar graph showing the average and standard deviation of high school grades per each admission pathway. Abbreviations: 
National Unified (NUA), Parallel (P), International (I), Makrumah (M), University Employees Children (UMS). Statistical analysis were done with ANOVA 
with Bonferroni correction. a: Significantly different from the National Unified admission group, b: significantly different from parallel-group, c: 
significantly different from International students group, d: significantly different from Makrumah group, e: significantly different from University 
employees group, f: significantly different from “others” group. B Column bar graph showing the average and standard deviation of high school 
grades per each highs school degree. Statistical differences were assessed with Kruskal Wallis test: s: different than Saudi; K: different than Kuwait; 
Q different than Qatar, ba: significantly different than Bahrain; u: significantly different than UAE; J significantly different than Jordanian Secondary 
general exam; L: significantly different than Libya; Irak; IR: significantly different than Irak; I: significantly different than IG; ib: significantly different 
than IB

Table 3 Graduating student’s GPA according to student admission path

*  Statistical comparison between groups were done with ANOVA test with Bonferroni correction: a: significantly different than general admission, b: significantly 
different than parallel admission, c significantly different than international admission, d significantly different than makrumah, e significantly different than children 
of University employees, f: significantly different than others
** Statistical comparison between female and male students were done using Mann–Whitney test

Admission pathway All students Female students Male students p**

N(%) Mean(SE)* n Mean(SE) n Mean(SE)

National Unified Admission(NUA) 112(18%) 3.30(0.04)b,c,e,f 76 3.29(0.05) 36 3.31(0.07) 0.794

Parallel system(P) 133(21%) 3.01(0.04)a,c,f 70 3.03(0.05) 63 2.99(0.05) 0.565

International system(I) 141(23%) 2.87(0.04)a,d 55 2.86(0.05) 86 2.88(0.05) 0.73

Makrumah system(M) 111(18%) 3.25(0.04)b,c,e,f 77 3.18(0.05) 34 3.42(0.06) 0.004
University Employees Children (UEC) 66(11%) 2.95(0.04)a,d 41 2.99(0.06) 25 2.87(0.05) 0.179

Others(O) 63(10%) 2.76(0.05)a,b,d 37 2.76(0.06) 26 2.77(0.08) 0.945

All 626 356 270
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JGSC, IB and Kuwaiti highs school degrees, but not 
for students coming with other high school degrees 
(Table 5).

Discussion
This study showed how admission criteria such as admis-
sion pathways and the high school degrees could be 
strongly associated with student success in a medical 
school in terms of graduation rates and final GPA. The 
wide background of the students admitted at The Faculty 
of Medicine of Jordan University allowed for assessment 
of how different high school degrees and admission sys-
tems could influence student performance in the medi-
cal school. Students admitted through more competitive 
quota such as the open competition and the quota for 
underprivileged students performed better than students 
admitted through less competitive quota such as inter-
national students and for students admitted through the 
parallel system. Regarding the high school degree, stu-
dents admitted with IB, IGCSE, SAT and Jordanian high 
school had the best performance in the program in terms 
of GPA and graduation rates. Underneath we discuss our 
findings in detail.

In our study the dropout rate of the admitted stu-
dents was relatively high (22.5%) compared with a recent 
meta-analysis reporting an average dropout rate of 11.1% 

(2.4%- 26.2%) [19]. However, this rate varied depending 
on the admission pathway and the high school certificate 
of the admitted students. Students with Jordanian GCS 
had a dropout rate of just 6.8% while students with high 
school degrees from other countries such as Kuwait or 
Saudi Arabia had higher dropout rates. Similar trends 
were observed with the graduating GPA. Students com-
ing with IGCSE, Jordanian General Secondary School 
Certificate (JGSC; a.k.a “Tawjihi”), IB and SAT high 
school degrees seemed to graduate from the medical 
school with higher GPA. Moreover, IGCSE, JGSC, IB 
and Kuwaiti high school grades seemed to be good pre-
dictors of student performance in the medical program. 
Such correlation was not observed for other high school 
degrees, probably because we had very few students com-
ing with those degrees. One exception was the Saudi high 
school degree that included as many as 31 students, but 
it still failed to show a correlation with graduating GPA.

These differences between high school degrees could be 
due to the way the exams are weighed. For instance, the 
Jordanian JGSC, the IB, the SAT and the IGCSG, relay 
exclusively on highly standardized exams performed 
in accredited sites. On the other hand, other regional 
programs such as the Kuwait, the Qatari and the Saudi 
Arabia high school certificates rely heavily on grades 
provided by the schools attended by the students, which 

Table 4 Association between high school degree and student graduation from the medical school

Abbreviations: NC Could not be Calculated * Pearson chi-square

High school degree N admitted students N graduated students (%) Odds of graduating on time

OR (95%CI) P*

Jordanian 445 415(93.3%) 0.10(0.07–0.15)  < 0.001
IGCSE 63 55(87.3%) 0.48(0.22–1.02) 0.052

SAT 12 975.0 1.03(0.28 -3.79) 0.962

IB 16 16(100.0%) NC 0.029
Bahrain 12 8(66.7%) 1.74(0.52–5.83) 0.367

Canadian 3 2(66.7%) 1.72(0.16–19.12) 0.653

UAE 13 10(76.9%) 1.03(0.28–3.79) 0.962

Iraqi 17 3(17.6%) 17.31(4.92–60.92)  < 0.001
Israeli 14 8(57.1%) 2.63(0.90–7.69) 0.066

Kuwaiti 54 27(50.0%) 3.87(2.20–6.78)  < 0.001
Libyan 9 4(44.4%) 4.39(1.17–16.53) 0.017
Malaysian 25 13(52.0%) 3.33(1.49 -7.43) 0.002
Palestinian 9 9(100.0%) NC 0.125

Qatari 6 6(100.0%) NC 0.185

Saudi 95 31(32.6%) 10.41(6.49–16.69)  < 0.001
Syrian 12 9(75.0%) 1.15(0.31–4.29) 0.836

Yemeni 2 1(50.0%) 3.45(0.22–55.48) 0.352

Egyptian 1 0(0.0%) 4.46(3.92 -5.07) 0.063

Total 808 626(77.5%)
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could compromise the objectiveness of the assessments 
[20, 21]. Therefore, it could be recommended for medical 
schools to review the requirements of students admitted 
with certain high school degrees. Perhaps these students 
would need additional cognitive assessment before their 
admission into a medical school.

Within the limits of our knowledge, this could be the 
first study reporting the correlations between a wide 
range of high school programs and the graduation GPA 
of medical students. In our study, IB students had the 
highest graduating GPA, and IB scores showed the 
strongest correlation with graduating GPA. This observa-
tion agrees with another study on students from the uni-
versity of Florida showing that IB students consistently 
earned the highest mean GPA compared to students 
admitted with other high school degrees [22]. In our 
study SAT students graduated from the medical school 
with some of the highest GPAs, however the SAT score 
and the graduation GPA did not correlate well for SAT 
students. One study on 161 freshman students found that 
the SAT and ACT could predict freshman GPAs and sug-
gested that both the SAT and ACT are strongly related to 

IQ and intelligence tests [23]. Another study showed that 
SAT scores are good predictors for success in the Col-
lege of Principles of Economics at the University of South 
Carolina [24].

The admission quota in our study favored international 
students as well as those admitted through the parallel 
and the “other” pathways. However, even though these 
students were probably from a privileged background 
(they were able to pay much higher tuition fees) they had 
lower high school grades and were less likely to gradu-
ate from the medical school. On the other hand, fewer 
students were admitted through open admission and the 
pathway for underprivileged students (i.e. makrumah), 
even though they had the higher high school grades and 
they were the most likely to graduate.

A study in Germany compared the performance of 
655 medical students according to their admission 
pathway (university-specific selection quota, pre-uni-
versity GPA quota, waiting time quota, ex-ante quota 
and foreign students). The study found that students 
admitted through the pre-university GPA quota and 
the university specific selection quota performed bet-
ter than students in the waiting time and ex-ante quo-
tas while foreign students had the weakest performance 
[25]. Another study on 1565 medical students enrolled 
in Hamburg from 2012 to 2015 showed that students 
admitted through the entrance test or the quota for 
excellent pre-university educational attainment per-
formed markedly better during the first 3 terms than 
students admitted through the waiting list quota and 
the quota for foreign students [16].

Socially responsible medical schools aim to reduce health 
inequalities by training a workforce able to address the 
needs of underserved communities; to better serve society, 
medical schools need to have a population of students and 
staff that are representative of the society they serve. One 
key strategy involves recruiting students from underserved 
and unequally represented communities on the basis that 
they may be more likely to return to their local communi-
ties and better address their health priorities [26]. This is 
achieved by a fair and equitable representation of under-
served communities within the student body. Such strate-
gies may contribute to a diverse medical student body with 
strong intentions to work with underserved populations 
[26]. In order to improve the distribution and shortage of 
physicians in rural areas Japan stablished a quota for stu-
dents coming from those areas. However, this system has 
shown problems as many students end up not serving in 
rural areas after graduation [27].

In middle eastern societies, education, and especially 
medical education, is a main driver for social mobility. 
However, privileged access to the medical profession 
by members of the dominant strata of the society limits 

Table 5 Association between high school programs and 
graduating GPA

a  Statistical differences between high school degrees were assessed with 
Kruskal Wallis test; Abbreviations: s: significantly different from Saudi degrees; K: 
significantly different from Kuwaiti degrees; Q significantly different from Qatari 
degrees, JGSC significantly different from Jordanian Secondary general exam; I: 
significantly different from IGCSE; b: significantly different from IB

High school degree Graduating GPA
Mean(SE)a

Correlation between 
graduating GPA and 
high school admission 
grades

Pearson 
Correlation

P value

JGSC 3.09(0.02)s,k,q 0.476  < 0.001
IGCSG 3.17(0.07)s,k,q 0.479  < 0.001
SAT 3.23(0.18) 0.576 0.105

IB 3.27(0.14)s,k,q 0.647 0.007
Bahrein 2.81(0.08) 0.625 0.098

Canada 2.71(0.22) 1

UAE 2.97(0.19) 0.451 0.191

Irak 2.76(0.20) 0.86 0.341

Israel 3.01(0.17) 0.579 0.133

Kuweit 2.68(0.08)j, i, b 0.469 0.014
Lybia 2.80(0.26) 0.381 0.619

Malysia 2.73(0.07) 0.233 0.443

Palestine 3.00(0.20) 0.604 0.085

Qatar 2.44(0.08) j, i, b -0.059 0.912

Saudi 2.76(0.07) j, i, b 0.225 0.223

Syria 3.09(0.17) 0.4 0.285

Yemen
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social mobility and produces healthcare professionals out 
of touch with the broader sector of the society they are 
supposed to serve. For this reason, many medical schools 
have moved from simple allocation of admission quota 
for disadvantaged students, towards addressing deeper 
questions about what kind of excellence is expected from 
applicants, how to measure it, and how could applicants 
improve the care for the communities they come from 
[28]. Equity-based approaches for student recruitment 
in medical schools needs to move beyond the recruiting 
students from marginalized backgrounds who happen to 
resemble the most the dominant segment of the society. 
This requires a more complex approach that recognizes 
how disadvantage could be experienced in many different 
ways, that there is a wide spectrum of access barriers, and 
that equity can only be achieved when institutions embed 
critically, socially conscious approaches throughout their 
practices [28].

Unfortunately, in Jordan University Faculty of Medicine 
the admission pathways are severely skewed towards the 
privileged segments of the society that can pay higher 
fees for access through the parallel admission system, 
and the international student quota. Students admitted 
through the open admission system and the makrumah 
system are the only ones that are eligible for more afford-
able tuition fees, but they were fewer than 30% of all 
admitted students.

Besides socioeconomic disparities, in our study we also 
observed gender disparities in the admission process. 
We observed that more females were admitted through 
the more competitive admission pathways such as the 
national unified system, while more male students joined 
through the less competitive admission pathways (i.e. 
parallel and the international pathways). The large num-
ber of female students admitted through the competitive 
pathways is expected because female students achieve 
overall higher highs school grades in Jordan. Thus, the 
lower numbers of female students joining through the 
least competitive pathways could be more related to soci-
oeconomic factors rather than academic factors. These 
differences could be related to the fact that in the mid-
dle east female students are less likely to travel to con-
tinue their studies, however, the differences remained 
significant after adjustment for the high school degree 
type. This seems to indicate that tuition fees may also be 
playing a role in the gender differences during the admis-
sion process. It could be possible that families were more 
likely to pay the more expensive tuition fees of the par-
allel and international admission pathways for their male 
children than for their female children.

Despite the gender differences in the admission pro-
cess, male and female students performed in a similar way 
once admitted to the school. There were no significant 

differences in the graduating GPA between male and 
female students with the exception of “Makruma” stu-
dents, among whom male students performed better. 
The role of gender on student performance in medical 
schools seems to be controversial [4, 13, 14, 16]. Some 
studies report that female students are overrepresented 
and tend to outperform their male colleagues [4, 14]. In 
contrast, some reports revealed a better performance by 
male students [13, 16], and other studies observed a simi-
lar performance between genders [14]. Our results seem 
to indicate that gender differences could be associated to 
the socioeconomic status of the students.

Strengths and limitations
This comprehensive study includes students from dif-
ferent demographic and academic backgrounds, com-
ing from 14 different countries, and holding 17 different 
types of secondary school certificates. In addition, it 
includes the academic achievements before admission 
to medical school and upon graduation. However, our 
study has some limitations. Our sample was obtained 
from a single institution, the sample size was relatively 
small, and it did not analyze the socioeconomic status of 
the students. Moreover, this research was limited to the 
academic performance in the medical school and did not 
analyze the long-term professional performance.

Conclusion
Admission criteria such as type of high school degree and 
grades as well as admission pathways can predict likeli-
hood to graduate and graduation GPA of medical stu-
dents. Open competition admission pathways as well as 
IB, IGCSE and Jordanian high school degrees seem pre-
dict better student performance in a Jordanian medical 
school.

Abbreviations
ACT   American College Testing
JGSC  Jordanian General secondary certificate
GPA  Grade point average Degree
IQ  Intelligence Quotient
IB  International baccalaureate
IGCSE  International general secondary certificate of secondary 

education
I  International track
IRB  Institutional Review Board
M  Makrumah
MD  Medical Degree
NUA  National Unified Admission
O  Others Track
P  Parallel track
SAT  Scholastic Assessment test
UEC  Children of university employees track
UAE  United Arab Emirates
USMLE  United States Medical Licensing Examination



Page 9 of 9Tamimi et al. BMC Medical Education          (2023) 23:273  

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12909- 023- 04251-y.

Additional file 1: Supplementary Table 1. Characteristics of students 
accepted in the academic year 2012-2013.

Additional file 2: Supplementary Table 2. Characteristics of students 
accepted in the academic year 2013-2014.

Acknowledgements
We would like to thank Mr. Mammon Al-Zgoul, from the admission depart-
ment of the University of Jordan, and all the employers of the department for 
their valuable collaboration during recollecting data process.

Authors’ contributions
AF.T. conceived of the presented idea, and lead in writing the manuscript. 
AF.T., F.T, M.J, and I.T, Wrote the main manuscript M.H., D.S., and B.A. Data col-
lection and preparation All authors reviewed the manuscript. The author(s) 
read and approved the final manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analyzed during the current study are available in 
the office of the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study protocol was assessed and approved by the Institutional Review 
Board (IRB) at Jordan University Hospital (#3796/2020/67) and Ethical Committee 
at the Jordan University Hospital and Faculty of Medicine at Jordan University 
(#10/2020/20873), and it was granted an exemption from the need for informed 
consent in accordance with the Declaration of Helsinki and the ethical guidelines 
and regulations of Jordan University Hospital, the University of Jordan, and the 
national laws that define consent regulations. To ensure privacy, the data linkage 
and appropriate anonymization were carried out by a data protection official. All 
analyses were part of the quality management of Jordan University.

Consent for publication
Not applicable.

Competing interests
No conflict of interest.

Received: 12 September 2022   Accepted: 12 April 2023

References
 1. Kim T, Chang JY, Myung SJ, Chang Y, Park KD, Park WB, Shin CS. Predictors 

of Undergraduate and Postgraduate Clinical Performance: A Longitudinal 
Cohort Study. J Surg Educ Jul-Aug. 2016;73(4):715–20.

 2. Kumwenda B Cleland JA, Walker K, Lee A, Greatrix R, The relationship 
between school type and academic performance at medical school: a 
national, multi-cohort study. BMJ Open 2017;7: e016291. doi:https:// doi. 
org/ 10. 1136/ bmjop en- 2017- 016291

 3. Al Alwan I, Al Kushi M. Tamim M, Magzoub M, Elzubeir R, Health sciences 
and medical college preadmission criteria and prediction of in-course 
academic performance: a longitudinal cohort study. Adv Health Sic 
Educe Theory Pract. 2013;18(3):427–38.

 4. Ferguson E, James D, Madeley L. Factors associated with success in medi-
cal school: Systemic review of the literature. BMJ. 2002;324:952–7.

 5. Davies TA, Miller MB, Moore VA, Kaye EA. Predicting professional school 
performance with a unique lens: are there other cognitive predictors? 
BMC Med Educ. 2020;20(1):14.

 6. Mwandigha L, Tiffin P, Paton L, Kasmi A, and Bohnke J. What is the effect 
of secondary(high) schooling on subsequent medical school perfor-
mance? A national, UK-based, cohort study. BMJ Open; 2018;8; E20291.

 7. Malau-Aduli BS, O’Connor T, Ray RA, van der Kruk Y, Bellingan M, Teague 
PA. Risk factors associated with academic difficulty in an Australian 
regionally located medical school. BMC Med Educ. 2017;17(1):266. 
https:// doi. org/ 10. 1186/ s12909- 017- 1095-9. (PMID: 29282058).

 8. Arulampalam W, Naylor RA, Smith JP. Dropping out of medical school in 
the UK: explaining the changes over ten years. Med Educ. 2007;41(4):385–
94. https:// doi. org/ 10. 1111/j. 1365- 2929. 2007. 02710.x. (PMID: 17430284).

 9. Lumb AB, Vail A. Comparison of academic, application form and social factors in 
predicting early performance on the medical course. Med Educ. 2004;38(9):1002–
5. https:// doi. org/ 10. 1111/j. 1365- 2929. 2004. 01912.x. (PMID: 15327683).

 10. Cleland JA, Milne A, Sinclair H, Lee AJ. Cohort study on predicting grades: 
is performance on early MBChB assessments predictive of later under-
graduate grades? Med Educ. 2008;42(7):676–83. https:// doi. org/ 10. 1111/j. 
1365- 2923. 2008. 03037.x. (PMID: 18588648).

 11. Powis DA. Selecting medical students. Med J Aust. 2008;188(6):323–4.
 12. Edwards JC, Elam CL, Wagoner NE. An admission model for medical 

schools. Acad Med. 2001;76(12):1207–12.
 13. Riese A, Rappaport L, Alverson B, Park S, Rockney RM. Clinical perfor-

mance evaluations of third-year medical students and association with 
student and evaluator gender. Acad Med. 2017;92(6):835–40.

 14. McManus IC, Woolf K, Dacre J, et al. The Academic Backbone: longitudinal 
continuities in educational achievement from secondary school and 
medical school to MRCP(UK) and the specialist register in UK medical 
students and doctors. BMC Med. 2013;11:27.

 15. Griffin B, Hu W. The interaction of socio-economic status and gender in 
widening participation in medicine. Med Educ. 2015;49(1):103–13.

 16. Meyer H , Zimmermann S , Hissbach J , Klusmann D & Hampe W ; 
Selection and academic success of medical students in Hamburg, 
Germany.BMC Medical Education volume , 2019 19, 23.

 17. Tamimi A, Tamimi F. Medical Education in Jordan. Med Teach. 2010;32(1):36–40.
 18. Tekian A, Boulet J, A longitudinal study of the characteristics and per-

formances of medical students and graduates from the Arab countries. 
2015.BMC Medical Education 15(1)

 19. O’Neill LD, Wallstedt B, Eika B. Hartvigsen Factors associated with dropout in 
medical education: a literature review. Medical Educatuion. 2011;45(5):440–54.

 20. National Unified Admission System Data, ministry of High Education,2021.
 21. Shulruf B, Poole P, Wang GY, et al. How well do selection tools predict 

performance later in a medical programme? Adv Health Sci Educ Theory 
Pract. 2012;17:615–26.

 22. Panich, Camille. A study of the university performance of students with 
International Baccalaureate high school experience. Duquesne Univer-
sity ProQuest Dissertations Publishing, 2001. 3103065.

 23. Thomas R. Coyle, David R. Pillow,SAT and ACT predict college GPA after 
removing g, Intelligence 2008;36(6) 719-729.

 24. Cohn E, Cohn S, Balch DC, Bradley J. Determinants of undergraduate GPAs: SAT 
scores, high-school GPA and high-school rank. Econ Educ Rev. 2004;23(6):577–86.

 25. Mommert, A., Wagner, J., Jünger, J. et al. Exam performance of different 
admission quotas in the first part of the state examination in medicine: a 
cross-sectional study. BMC Med Educ 2020; 20, 169;s12909–020–02069–6

 26. Larkins S, Michielsen K, Iputo J, Elsanousi S, Mammen M, Graves L, Willems 
S, Cristobal FL, Samson R, Ellaway R, Ross S, Johnston K, Derese A, Neusy AJ. 
Impact of selection strategies on representation of underserved populations 
and intention to practise: international findings. Med Educ. 2015;49(1):60–72.

 27. Yamamoto K, Ozaki A, Takita M, Morita T, Saito H, Senoo Y, Tanimoto T, 
Kami M. Negative Aspects of the Regional Quota System in Japan. JMA J. 
2019; 4:2(1):85–86.

 28. Henderson RI, Walker I, Myhre D, Ward R, Crowshoe LL. An equity-oriented 
admissions model for Indigenous student recruitment in an undergraduate 
medical education program. Can Med Educ J. 2021 ;30:12(2):e94-e99.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1186/s12909-023-04251-y
https://doi.org/10.1186/s12909-023-04251-y
https://doi.org/10.1136/bmjopen-2017-016291
https://doi.org/10.1136/bmjopen-2017-016291
https://doi.org/10.1186/s12909-017-1095-9
https://doi.org/10.1111/j.1365-2929.2007.02710.x
https://doi.org/10.1111/j.1365-2929.2004.01912.x
https://doi.org/10.1111/j.1365-2923.2008.03037.x
https://doi.org/10.1111/j.1365-2923.2008.03037.x

	Admission criteria and academic performance in medical school
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and method
	Study population
	Admission pathways
	Student graduation
	Statistical analysis

	Results
	Admission pathway
	High school degrees

	Discussion
	Strengths and limitations

	Conclusion
	Anchor 19
	Acknowledgements
	References


