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Abstract:
Several admission criteria have been used to predict university GPA in Saudi Arabian Universities. The General Aptitude Test (GAT) was introduced eleven years ago by the National Center for Assessment in Higher Education. The test has two parts, verbal and quantitative. All items are in the multiple choice format. 
High school students may register for the test in either the 11th grade or the 12th grade. Many studies of its validity have been conducted, especially its predictive validity. All these studies have concluded that the test has predictive validity comparable to other internationally known tests such as the SAT. Other validity evidences are continually gathered. This study is intended to investigate GAT’s construct validity and assess its differential validity. It aimed to answer the following question: When partialling out the effect of the high school GPA, does the GAT score differentiate high scorers from low scorers in university GPA? The findings indicate that regardless of the HSGPA magnitude the GAT score changes gauge the changes in FYGPA.  
Introduction:
Typically admission criterion was used to predict grade point average of the first year in universities (FYGPA). Some studies emphasize the importance of high school GPA  while other studies put more emphases on admission tests such as SAT or ACT. For example, Morgan (1989) studied the predictive validity of the SAT and HSPGA over a period of ten years. The findings indicated that SAT predictive validity decreased slightly from .51 to .47. However, Krick and others (1997), and Geiser and Studley (2003) stress the importance of HSGPA and SAT in predicting FYGPA. In the other hand, some researchers stress the importance of HSGPA for predicting FYGPA over the SAT. For example, Geiser and Santelices (2001) found high correlation between HSGPA and FYGPA. They argue that standardized tests should be deemphasized in college admissions. Similarly, Course and Trusheim (1988) argued that the increment in R, or for that matter R 2 , by adding SAT scores to the regression model is so small as to make the SAT useless. Cimetta and others (2010) indicated that HSPGA and SAT were more important than state standard-based examination.
Kobrin (2002) studied the effect of SAT and HSGPA when they are in contradiction. The findings showed that when SAT score is high, FYGPA is high, regardless of the HSGPA. Kobrin concluded that SAT is more precise predictor of FYGPA than HSGPA. In a study by Ramist, and McCamley-Jenkins (1994) predictive validity of SAT on 45 colleges and universities were examined. Students were grouped according to: ability level (high, medium, low), gender, English as best language, and racial/ ethnic group. They found that For ability levels, based on SAT scores and high school grade point average (HSGPA), the SAT was more predictive for the high ability students ( r= 0.59 ) than for the low-ability group ( r= 0.43 ). 
Validity of the GAT has been studied BY the National Center for Assessment in Higher Education (NCA). Figure1 summarize the finding of such studies. It can be seen that GAT correlation with other measures ranges from 0.51 to 0.72. The correlations with similar tests are moderately high such as the correlation with post- graduate General Aptitude Test (POSTGAT), SAT-M, and Standardized Achievement Admission Test (SAAT). However, correlations with HSPGA, FYGPA, and SAAT are moderate. Correlation with SAT critical reading is reasonable( NCA report, 2011)


Figure1: Correlation of the GAT with other measures.  


However, the importance of GAT admission test over HSGPA or vs. versa has not been studied in Saudi Arabia. Thus, the purpose of the current study is to assess the importance of GAT in predicting FYGPA. The study aimed to answer the following question: when selecting a high performance students based on HSGPA, does high and low scorers on GAT associated with high and low performance on FYGPA?










Methods
Data set:
The present study has used a data set from the data base of the National Center for Assessment in Higher Education (NCA). These data were gathered regularly form universities after one year from admission to study students' performance at each one. Science and art major students who have been admitted to seven major universities were included in the study. Thus, a total of 48476 student's records enrolling in seven major universities were included in the study. 
GAT Admission Test:
The General Aptitude Test (GAT) was developed to satisfy the need for a standardized measurement of scholastic aptitude for use by institutions of higher learning. The original GAT Arabic Version has been in use for several years as one of the major tools in selecting those who will be admitted to universities and colleges throughout the Kingdom as well as in some other Arab countries. The test is offered in Arabic and English.
However, the GAT uses language and mathematics to measure the following abilities:
1. Reading comprehension
2. Logical relations 
3. Problem-solving behavior 
4. Inferential abilities
5. Inductional abilities
All questions are multiple choices, with four possible answers marked as A, B, C, and D. The test-takers select the best answer and mark their choice on the answer sheet. The answer sheets are then machine scored.
Some of the questions in the GAT are non-scorable items and are not counted toward the score of the test-taker. Rather, they are included as trial items which are used in future tests. 
The test-takers’ scores are calculated only on the 120 questions of the actual GAT test; 68 of these questions are verbal and 52 are quantitative. To enhance security there are 5 forms of each test. The overall duration of the test is 3 hours.
The Center follows established scientific methods in preparing its tests and follows standards that insure quality and accuracy. The formation process of the test can be summarized as follows:
1. Scientific Preparation: The Center uses only qualified professionals in Verbal, Math, and IQ item writing as well as professionals in Psychometric Testing. It holds several regularly scheduled four-day workshops in test objectives and item writing, depending on need.
2. Item Writing: The Center asks the workshop participants to write questions for the various test components according to the assigned requirements and objectives of the test.
3. Registration: When items are sent to the Center, each item is assigned a special code number that remains with it in the item bank, whether or not the item is actually used. Likewise, each item writer is also given a code number in order to insure anonymity and avoid any kind of personal bias.
4. Reviewing: With anonymity of the item writer assured, each item is reviewed by a committee which consists of three members: (1) a field specialist, (2) a specialist in measurement and (3) a neutral person who may be an advocate for the test-taker or the society at large. The Reviewing Committee scrutinizes each item for: content, domain, and bias towards sex or region, difficulty, creativity, suitability of each stem and/or choices. When the item is selected for use in a test, it is reviewed for a second time to insure accuracy and adherence to the test requirements.
5. Trial Items: Several items are incorporated within a test as try-out items. Test-takers are not aware of which items are in this category. Only the real items in the test are scored for the test-takers.
6. Analysis: All try-out items are statistically analyzed and reviewed. Items that show good statistical parameters are then stored in the item bank for future tests. The bad try-outs are revised and tested again or discarded if not correctable.
7. Test Formation: In order to insure security, the actual test in its final shape, including the trial items, is used to generate alternate forms. All items that form the test are arranged randomly. Care is taken that each section has different ideas and difficulty levels. The objective is to obtain equally balanced forms with ascending difficulty in each section, thus insuring that the score obtained reflects the real level of the test-takers. Finally, tests are printed in booklets that contain general instructions as well as specific instructions for each section. Example questions and how to answer them are on the back cover page of the test booklet.
8. Every time the test is given, the reliability of the test is calculated. It has been found that the reliability coefficient has never been less than 0.91. Parallel form correlation between any two different versions of the test is not less than 0.88 if the test is given within three months.
9. The GAT mean is set as 65 and a standard deviation as10.
As for the validity of the test, the Center makes sure that test items are not biased to a particular region. Also, test predictive validity is checked every year for all students who take the test. At the universities the optimal weight for both the test and the high school grades is studied with regression analysis; concurrent validity between the test and HSGPA is also calculated. The value of the correlation is 0.56. Also, the correlation between the standardized achievement test (SAAT) developed by the Center and the GAT is 0.68. Thus, all indicators suggest that GAT is a valid measure and its predictive validity when combined with high school grades is reasonable. However, the test is more predictive of university performance than HSGPA.
Definition of terms:
HSGPA: IT is an accumulative score of 11th and 12th grades summative report presented as a percentage.
FYGPA: It is a scale ranging from 1 as an indication of failure to 5 as an indication of excellence.



Data Analysis:
Initial data poll contains 48467 student records. Because our target poll is the records of students who got 95 or more out of a hundred in high school, the number of records satisfying this condition was 40087.
T-test was used to investigate differences between mean FYGPA of high and low scorers in GAT. Graphical representations of the relation between scores in the studied variables are used.

Results


Descriptive statistics of the data are showing in table 1 for the seven universities. As can be seen, the admitted student has a GAT mean (72.54) which is better than the national average of 65. However, GAT average score is highest for KFUPM followed by TU and KAU. KFUPM does not admit student who has a GAT less than 70. This may explain the high average of KFUPM. 
The HSGPA average for the selected students is 89.42 which are not far from the national average of 85.30. However, the highest average is, again, obtained by KFUPM (96.73) followed by TU and KSU. Taibah University got the highest FYGPA (4.25). The high average may be due to small selected group coupled with stringent selection criteria.
However, range-restriction is evident in KFUPM to a great degree and to a lesser degree in KAU and IU.






















Table1: descriptive statistics for HSGPA, GAT, and FYGPA for seven Saudi universities.
	
	University GPA
	GAT
	High School

	
	Mean
	Count
	Standard Deviation
	Mean
	Count
	Standard Deviation
	Mean
	Count
	Standard Deviation

	King Fahad university for petroleum and minerals ( KFUPM) 
	3.63
	1944
	.99
	86.01
	1944
	4.59
	96.73
	1944
	3.06

	King Khalid university ( KKU)
	2.99
	8945
	.91
	70.76
	8945
	8.23
	92.23
	8945
	5.20

	Um Alqura university (UQU)
	3.39
	15016
	.97
	68.99
	15016
	9.00
	85.37
	15016
	9.11

	King Abdulaziz university ( KAU)
	3.48
	6111
	.59
	76.15
	6111
	6.86
	91.28
	6111
	5.21

	King Saud university ( KSU)
	3.54
	11158
	.87
	74.59
	11158
	8.24
	92.91
	11158
	6.11

	Islamic university (IU)
	2.59
	4096
	1.15
	66.79
	4096
	7.95
	80.53
	4096
	7.09

	Taibah university (TU)
	4.25
	1206
	.77
	78.86
	1206
	6.13
	96.56
	1206
	3.33

	Over All
	2.97
	48476
	1.03
	72.54
	48476
	9.19
	89.42
	48476
	8.21




Group differences:
The cut-off score for high score performance is set to be 1.5 standard deviation. Thus, student who gets lower than 80 is considered a low performance student. However, student who gets 80 or more is considered a high performance student. Table 2 shows t-test results for each university. All universities, except, TU had a significant differences between high and low scorers of GAT in FYGPA means. Thus, getting high score in HSGPA does not mean getting high FYGPA in general, but getting high score in GAT will result in getting high score in FYGPA in general. The differences are more apparent in KAU, UQU, and KSU.







Table2: T-test analysis of the differences between means' level of significant for the low and high scores in GAT.
	University
	Cut Point
	Number of students
	Means
	T-test value
	DF
	Sig

	King Fahad university for petroleum and minerals.
	Low
	94
	3.336
	-2.979
	1, 1316
	.00

	
	High
	1224
	3.652
	
	
	

	King Khalid university.
	Low
	7981
	2.985
	-2.663
	1, 8820
	.01

	
	High
	841
	3.073
	
	
	

	Um Alqura university.
	Low
	8838
	3.309
	-23.486
	1, 10180
	.00

	
	High
	1344
	3.956
	
	
	

	King Abdulaziz university.
	Low
	4168
	3.369
	-23.243
	1, 5971
	.00

	
	High
	1805
	3.737
	
	
	

	King Saud university.
	Low
	6748
	3.401
	-22.074
	1, 9586
	.00

	
	High
	2840
	3.824
	
	
	

	Islamic university.
	Low
	3540
	2.517
	-14.811
	1, 3810
	.00

	
	High
	272
	3.562
	
	
	

	Taibah university.
	Low
	139
	4.251
	.132
	1, 390
	.89

	
	High
	253
	4.241
	
	
	


  

Graphical Representation:

The average HSGPA for the total data set is more than 91 out of a hundred for five out of seven universities. This means that approximately 50% of the students at these universities have a HSGPA greater than 90. This score put them at the excellent level. However, does this excellence label persist at the university education? The answer is no. because the average FYGPA for these universities is far from 4.50 which correspond to the excellent level.
However, KFUPM is highly selective university. This was reflected in the magnitude of scores in HSGPA and GAT, and FYGPA. 
Appendix A show graphical representation of GAT, HSGPA, and FYGPA ( tables A through table G ). One can notice that despite the low range of scores for the HSGPA GAT varies considerably. In fact it gets as low as 68 ( see KKU, and IU graphs ), and as high  95 ( see IU graph ).













Figure 1: average score for GAT, HSGPA, and FYGPA for the all Universities



Discussion

Studies of the importance of variables in predicting performance in universities and colleges have contradictory results. Some has favored school achievement variables
 (Course and Trusheim, 1988; and Geiser and Santelices, 2007), others have favored aptitude variables. The present study resides with studies favoring aptitude variable (Korbin, 2002; Ramist and McCamley-Jenkins, 1994). In fact, General Aptitude Test score change reflects changes in university grade point average. This finding is supported by many studies that place more emphasis on SAT or ACT in college admission.  As for the main question of the study, it is apparent that GAT score is more silent in university education than HSGPA which adds up to the accumulated evidence of the validity of the GAT.
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Appendix: A
Figure A1: average score for GAT, HSGPA, and FYGPA for all Universities



Figure A2: average score for GAT, HSGPA, and FYGPA for Islamic University














Figure A3: average score for GAT, HSGPA, and FYGPA for KAU University





Figure A4: average score for GAT, HSGPA, and FYGPA for KFUPM University
















Figure A5: average score for GAT, HSGPA, and FYGPA for KKU University





Figure A6: average score for GAT, HSGPA, and FYGPA for KSU university

















Figure A7: average score for GAT, HSGPA, and FYGPA for TU university



Figure A8: average score for GAT, HSGPA, and FYGPA for UQU university
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GAT

FYGPA


GAT	95.2	95.4	95.6	95.8	96	96.2	96.4	96.6	96.8	97	97.2	97.4	97.6	97.8	98	98.2	98.4	98.600000000000094	98.800000000000097	99.000000000000099	99.200000000000102	99.400000000000105	99.600000000000094	99.800000000000097	100	75.164335664335667	74.861111111111114	74.876158940397346	74.859375	75.758210526315793	76.925274725274733	76.281904761904755	74.828282828282823	75.486683937823841	75.996500000000012	75.366772727272732	75.282710280373834	77.239336492890999	77.578947368421055	76.70471698113208	76.729957805907176	77.62444444444445	77.752401960784312	78.175121951219509	77.566822429906551	79.060206611570251	78.408677685950423	79.026666666666671	79.899128205128207	80.585664335664333	FYGPA	95.2	95.4	95.6	95.8	96	96.2	96.4	96.6	96.8	97	97.2	97.4	97.6	97.8	98	98.2	98.4	98.600000000000094	98.800000000000097	99.000000000000099	99.200000000000102	99.400000000000105	99.600000000000094	99.800000000000097	100	3.3322222222222218	3.289000000000001	3.2462337662337668	3.3565294117647073	3.5082741116751275	3.4533155080213915	3.3938139534883724	3.4443283582089537	3.4713705583756327	3.6069117647058833	3.518938053097346	3.5469506726457429	3.5630046948356813	3.6999061032863843	3.6042660550458741	3.6764730290456411	3.8357894736842106	3.8611961722488033	3.7534299516908214	3.9716289592760186	3.9335059760956166	4.0163157894736834	4.1293073593073597	4.163636363636364	4.2920689655172444	HSGPA

GAT

FYGPA


GAT	95.2	95.4	95.6	95.8	96	96.2	96.4	96.6	96.8	97	97.2	97.4	97.6	97.8	98	98.2	98.4	98.600000000000094	98.800000000000097	99.000000000000099	99.200000000000102	99.400000000000105	99.600000000000094	99.800000000000097	100	77.625	75.941176470588232	76.411764705882348	76.208333333333329	77.86666666666666	79.7	78.869565217391298	76.233333333333334	77.033333333333331	78.5	78.931034482758619	79.482758620689651	79.935483870967744	80.102564102564102	77.84615384615384	78.424999999999997	79.5	79.487804878048777	80.622641509433961	79.400000000000006	80.577777777777783	79.945454545454552	81.696428571428569	81.646153846153851	83.019417475728162	FYGPA	95.2	95.4	95.6	95.8	96	96.2	96.4	96.6	96.8	97	97.2	97.4	97.6	97.8	98	98.2	98.4	98.600000000000094	98.800000000000097	99.000000000000099	99.200000000000102	99.400000000000105	99.600000000000094	99.800000000000097	100	4.5150000000000006	4.3166666666666664	4.0540000000000003	4.1159999999999997	3.9000000000000004	3.7212500000000004	4.2250000000000005	4.2928571428571427	4.1545454545454552	4.2162500000000005	4.0407692307692304	4.1190000000000007	4.1422222222222222	4.0453333333333328	4.1490909090909094	4.144000000000001	4.2833333333333341	4.2811111111111106	4.1790909090909087	4.432777777777777	4.0127272727272736	4.2354166666666666	4.4245000000000001	4.6269230769230765	4.6918750000000014	HSGPA

GAT

FYGPA


GAT	95.2	95.4	95.6	95.8	96	96.2	96.4	96.6	96.8	97	97.2	97.4	97.6	97.8	98	98.2	98.4	98.600000000000094	98.800000000000097	99.000000000000099	99.200000000000102	99.400000000000105	99.600000000000094	99.800000000000097	100	73.646969696969691	74.088732394366204	72.151685393258433	72.5	73.667948717948718	74.962962962962962	73.933333333333323	71.038961038961034	74.162765957446808	76.107894736842098	75.287378640776694	73.793750000000003	75.708163265306126	74.472499999999997	75.544303797468359	74.988764044943821	76.488	77.352808988764053	76.287142857142868	78.468000000000004	79	78.924038461538444	78.429487179487197	78.743902439024396	80.166666666666671	FYGPA	95.2	95.4	95.6	95.8	96	96.2	96.4	96.6	96.8	97	97.2	97.4	97.6	97.8	98	98.2	98.4	98.600000000000094	98.800000000000097	99.000000000000099	99.200000000000102	99.400000000000105	99.600000000000094	99.800000000000097	100	3.5768181818181812	3.7791549295774653	3.7067415730337081	3.7606666666666668	3.7024358974358971	3.7195061728395067	3.765000000000001	3.8718181818181816	3.935806451612903	3.8328947368421047	3.9554901960784323	3.8628750000000016	4.0036734693877571	3.857974683544303	3.93620253164557	3.9443820224719088	4.0583999999999989	4.0942696629213469	4.162028985507245	4.1686666666666667	4.1620000000000008	4.2627884615384621	4.3369230769230755	4.3467073170731698	4.591222222222223	HSGPA

GAT

FYGPA


