Correlation Between the Performance in Mathematics and Languages with the Overall Performance in Sijil Pelajaran Malaysia: an Evidence of Validity of the Test

Jamil Adimin and Shahril Mohd Kharib

The Examinations Syndicate Malaysia

Abstract
The purpose of this paper is to demonstrate the correlation between the overall performance of students in the SPM with their performance in individual subjects specifically Mathematics, Bahasa Melayu and English. This is to seek evidence of the validity of the outcome of the SPM by studying student performance in Modern Mathematics as compared to Bahasa Melayu and English. The study indicates that there is a positive correlation between students obtaining Grade One in SPM and a good grade that is either a distinction or a high credit in Mathematics, Bahasa Melayu and English. The study also indicates that students who obtain a good grade in Mathematics will also have a greater chance of obtaining Grade One in SPM in comparison to those with a lower grade in Mathematics.  However, students who obtain a good grade in Bahasa Melayu or English may not necessarily obtain Grade One in the SPM. The findings of this study reinforce previous research that good grades in Mathematics can be an indicator of good academic performance. This finding provides empirical evidence of the validity of the SPM results. This study is even more relevant with Open Certification for SPM because a good grade in Mathematics can be used as an indicator and criterion for selection and placement.

Introduction

The Examinations Syndicate Malaysia (ESM) is an examination body conducting national examinations for the Malaysian System of Education. In the Sijil Pelajaran Malaysia (SPM) or Malaysian Certificate of Education before 2000
, the results of the examinations are reported in the form of grades of the overall achievement as well as grades of individual subjects tested in the SPM.  The grades for overall achievement in SPM run from Grade One (the highest grade) to Grade Four (the lowest grade) whereas for individual subjects they run from Grade One (the highest grade) to Grade Nine (the lowest grade). 

To judge whether a test has high validity such that the results of the test can be used for any stated purpose, enough evidence must be sought. Many methods can be used to gather evidence of validity. The most usual one is by correlation of the outcome of the test with outcomes of other tests or by correlation of individual subject grade with overall grade. There is another method--that is by looking at the pattern of the outcomes of the individual test as compared to the outcome of the overall examination. These patterns are then compared with the real situation on the field and what was reported from other research findings. 

The validity of a test can only be evaluated after the test has been conducted and the result of the test in the form of a score has been found. Validating a test is not part of the work for the test developer before or during the development of the test, but it is a task for someone else after the score and its interpretation have been obtained from the test. Therefore this study is conducted and reported by researchers in the ESM who were not the builders of test papers for the SPM. The study was conducted in 2001 based on the data of the SPM results produced in 1999.     

Bahasa Melayu (Malay Language), Bahasa Inggeris (English) and Mathematics are core and important subjects in the SPM. In the old system, in order to obtain Grade One in SPM, one had to obtain distinction (Grade 1 or 2) or credit (Grade 3, 4, 5,or 6) in Bahasa Melayu. Those who had lower than credit grades in Bahasa Melayu, would only obtain either grades Two, Three or Four. Therefore the correlation between the grade of Bahasa Melayu and overall grade in SPM is expected to be significant. Since not all students who obtained grade 1 in Bahasa Melayu would obtain grade 1 in SPM, the cross-tabulation between the two measures could be used as the evidence of validity of the test of Bahasa Melayu in SPM. The same procedure is more applicable to English and Mathematics because it was not compulsory for the candidates to have distinction or credit in those subjects in order to be awarded grade 1 in SPM. From the cross-tabulation of the measure of subject grades and the SPM grades, we can see which group of students obtaining grades 1, 2, 3 and 4 in the SPM. This information was used as the basis to conclude about the relevance of those three subjects in the SPM.  

Validity of a Test

Traditionally, the formula used to define the concept of test validity is “… the extent to which a test measures” (Angoff, 1988, p. 19) followed by “… what it purports to measure” Ebel (1972, p. 436) or “… what it intends to measure” (Cronbach, 1988, p. 5). Using this formula we always find psychometricians (e.g. Goldstein, 1996) loosely define validity of a test as “the extent to which it measures what it claims to measure” (Goldstein, 1996, p. 88). As reported by Taylor (1999), Professor Dylan Wiliam considers this type of validity as face validity because for him a test must not only measure what it is supposed or claimed to measure but it must actually do so. In order to examine whether or not it has done so, the inference about the test taker has to be made through the results or scores of the test. Taylor summarises this by stating “it is not just about whether a test looks valid to those involved with it (pupils, teachers, the wider community and so on), but whether the responses elicited by it are in line with validity requirements” (p. 84).     

Psychometricians, operationally define the validity of a test as the correlation between the outcome of that test and of another test. For example, Linquist [in Angoff (1988)] suggests “… the correlation between the fallible and infallible measure of a trait” (p. 20). Guilford (1946) states “In a very general sense, a test is valid for anything with which it correlates” (p. 429). 

Normally, validity is measured in terms of the correlation between the test and another test that is older and more established. Validity of a test can also be measured from the correlation between the scores (whether in terms of raw score or grade score) of a test in an examination and the overall performance of pupils in the examination.   

A test is deemed to be futile if its outcome does not reflect the objectives or purposes that it purports to measure. A test that measures what we intend it to measure (objectives of the test) has a special kind of suitability that Tuckman (1975) refers to as appropriateness
.  The purpose of a test is to measure some characteristics or traits within a human being’s faculty of reasoning and ability, which is an abstract and subjective endeavor. Because of their subjectivity, the inferences drawn from a result of the test do not necessarily reflect its objectives. For this reason, it is not valid to use the outcome of a test to deduce about the characteristics of the test taker unless adequately supported by empirical evidence. 

Traditionally, validity has been associated with the characteristics of a test. A test is said to be valid if it has such characteristics as covering all the domains of instruction (content validity), following certain design rules determined by experts (face validity) and has undergone a pre-test (criterion-related validity).   But the current trend of the measurement experts in directing their thinking about validity is towards the use of the score from a test. This can be seen from the elaboration of the concept of validity in the Standard for Educational and Psychology Testing by American Psychological Association (APA), American Educational Research Association (AERA) and National Council on Measurement in Education (NCME) (1985).   

As a further example of the shift in thinking about the concept of validity, Ebel and Frisbie (1986) define validity as “the appropriateness of making specific inferences and of making certain decisions on the basis of scores from a test” (p. 37). The test may well have been developed by an expert precisely to seek information about an individual’s ability in a certain area. Nevertheless, if it is proven by the evidence that the interpretation of the test score does not reflect the actual behaviour shown through direct observation or the interpretation of another test score, it is not valid to use the score from the first test for its intended purpose.                       

Wiliam (1996) argues that the crucial feature of any test is its ability to support score-based inferences. According to him, once we learn someone’s result in a test or a trial or any assessment, it allows us to say something about her/him, which we did not know before. It is important to know then, to what extent the result of the test supports what we are trying to say about the person. 

Messick (1989) states that validity is a preliminary summary of both the evidence and the repercussion of score interpretation and use. Hence, the validation process can only be carried out on the basis of the inferences derived from test scores and not on the test or observation device itself. The purpose of validation, among other things, is to ascertain how accurate the interpretation of the inferences about the score is, so that actions can take place. It is important to observe this notion to ensure that the action taken is defensible. 

From a traditional measurement perspective, validity evidence can be both theoretical and empirical and can come from several sources (Messick, 1989). Validity evidence can come from a traditional measurement perspective and from an experimental design perspective. By traditional measurement perspective, we mean a correlation between two variables. The experimental design perspective in gathering validity evidence includes chi-square test in the cross-tabulation of variables being studied.  

Black (1998) introduces “consequential validity” (p. 43) with the comment that an assessment instrument does not possess validity in isolation, or in other words, the several varieties of validity are interdependent and subsumed within a unified general approach. He argues that the purposes of making inferences from test results can be divided into two categories. The first category pertains to the future performance of a student in new learning programmes or in remedial work on the earlier programmes. The second category is concerned with improving the test results of future students by looking back at the earlier programmes. Again the inferences drawn from a test result need to be compatible with the evidence that the decision to change or maintain the earlier programmes is just.  

To ensure that inferences made from tests are appropriate, the test user should also consider the consequences of using test scores to make decisions. He should ask: Are the potential and actual social consequences of test interpretation and use supportive of the intended testing purposes? Are they also consistent with other social values? Messick (1989) summarises “Thus the issues of test validity are the interpretability, relevance, and utility of scores, the import or value implications of scores as a basis for action, and the functional worth of scores in terms of the social consequences of their use” (p. 13). 

Description of Methodology

This paper reports an action research conducted in the ESM using the data about the grades in Bahasa Melayu, English and Mathematics and the SPM grades that were awarded in the SPM in 1999 the year prior to the change to an open certification system. The distribution of students in each cell in the cross-tabulation of subject grades and the SPM grades and the measure of correlations between the two variables were used to seek evidence for internal validity of the SPM. 

Findings of the research were compared to the other research findings to support the judgement about the validity of the SPM results and its appropriateness in using those results for any purpose. Findings of the research are also used for recommendation to various parties in educational sector in Malaysia as well as in the world of education.  

Result and Discussion

The ordinal-by-ordinal Spearman’s correlation coefficients between the subject grades and the SPM grades for Bahasa Melayu, English and Mathematics are between 0.729 to 0.820, 0.681 to 0.756 and 0.716 to 0.804 respectively. All correlations are significant at 0.001 levels.  It is expected that the correlation between the two variables for Bahasa Melayu is considered high compared to the other two subjects because of the condition for Bahasa Melayu to be at least credit for grade 1 in the SPM. If there were no such condition it could be lower than that. Nevertheless, it indicates that the result produced by the ESM has fulfilled the requirements of the certification. This contributes to the evidence of validity of the results of the ESM as suggested by Messick discussed above. 

For English and Mathematics, those findings agree with that suggested by many researchers e.g Westphal (2000); National Council of Teachers of Mathematics (NCTM)(2001). This finding suggests that language and mathematics are two subjects that can be used to predict overall performance in education. It thus provides further empirical support in advocating the contention that to perform well in education, one has to be good in language and mathematical abilities. 

	Table 1: Percentages of Students Obtaining Grades 1 to 4 in SPM and Grades A1 to F9 in Bahasa Melayu, English and Mathematics

	Subject Grades
	Bahasa Melayu
	English
	Mathematics

	
	1

80049
	2

74373
	3

64886
	4

51097
	1

80048
	2

74371
	3

54886
	4

51096
	1

80049
	2

74368
	3

46880
	4

51092

	A1

A2

C3

C4

C5

C6

P7

P8

F9
	15.9
22.0

24.9

18.2

12.1

6.8


	1.3

5.4

13.6

18.9

19.7

15.5

21.8

3.9


	0.1

0.7

2.7

6.9

13.9

20.8

40.9

14.0
	0.1

0.4

1.0

2.5

5.0

35.2

27.1

28.6
	15.1

9.4

13.0

11.6

13.7

10.6

16.2

6.5

4.0
	1.5

1.9

4.1

5.5

10.0

11.4

26.7

18.1

20.9
	0.3

0.5

1.1

1.6

3.7

5.3

20.1

20.9

46.7
	0.1

0.2

0.4

0.6

1.3

1.7

6.7

13.2

72.9
	44.7

21.7

7.2

5.1

3.9

5.8

6.5

4.2

1.0
	7.1

11.1

7.8

7.1

7.3

12.7

17.6

19.8

9.6
	0.7

2.2

2.3

2.8

3.8

9.2

20.7

38.8

36.6
	0.4

1.0

1.0

1.1

1.5

3.4

9.1

22.2

60.3



It is more interesting to examine the results of the study in more detail by looking at the percentage of students in grade 1 in SPM and at the same time obtaining A1, A2, C3, C4, C5, C6, P7, P8 and F9
 in every subject. This research shows that of those students who obtain Grade 1 in SPM, 44.7 per cent of them obtain A1 in Mathematics, compared to only 15.9 per cents obtaining A1 in Bahasa Melayu and 15.1 per cents obtaining A1 in English. If the students obtain A1 or A2 in mathematics, their chance to be awarded grade 1 in SPM is 66.4 per cent. The majority of students with grade 4 are obtaining F9 in Mathematics, Bahasa Melayu and English.  See Table 1 for the other percentages. Note that for Bahasa Melayu, there are no students with subject grade of P7 and below obtaining grade 1 in SPM because the condition for grade 1 in SPM is at least a credit in that subject. Similarly with F9, there will be no certificate awarded if they fail Bahasa Melayu. 

These findings indicate that the likelihood of students to be awarded Grade 1 in SPM is high if they can obtain distinction in Mathematics. This is not always true for Bahasa Melayu and English. It seems that Mathematics is a determinant factor for the students’ achievement in the SPM. 

These findings support another finding of study by Everyday Learning Corporation (ELC) in 2001 that 57% of students in Everyday Mathematics were classified as Advanced or Proficient compared to 34% of students in other curricula (ELC, 2001). In 1999, using public schools in Chicago and six collar counties surrounding the city as their sample, ELC (1999) found that 86% of suburban Everyday Mathematics third-graders exceeded or met expectations compared to 76% of the non-Everyday Mathematics students. In Chicago, at third grade, 61% of Everyday Mathematics students exceeded or met state standards compared to 40% of non-Everyday Mathematics students. The study concluded that Everyday Mathematics was a significant predictor of achievement in Chicago city and its surroundings. All the above findings advocate the NCTM (2001) argument that the mathematics content that is taught in school is an important and critical factor impacting the future success of students.  

Conclusion

This study has in a small way provided some validity information pertaining to the SPM exams. In the new open certification system introduced in 2000, overall grade reporting and subject grouping requirements are no longer practiced. Candidates are free to sit for any number of subjects as long as they fulfil the initial requirements of registering for six core subjects namely, Bahasa Melayu, English, Mathematics, Science, History and Islamic Studies/Moral Education. The inclusion of mathematics in the core requirements is thus defensible on the ground that it is a good predictor of general educational achievement now that the SPM is no longer tied to general certification conditions in the form of stipulated subject groupings. Institutions which stipulate mathematics as a necessary entry requirement can do so with a degree of  confidence that entrants are also generally capable in other educational domains.

Additionally teachers, parents and the public in general may be motivated to put more emphasis in mathematics education with the knowledge that it may contribute to overall improvement in achievement.

Further research is thus proposed so that a more comprehensive understanding of the relationships and mechanisms involved between mathematics achievement and overall academic achievement. The present researchers intend to extend this research to include other variables such as gender and social background; as well as pursue other methodologies including qualitative approaches. 

� Starting from year 2000, the ESM introduced open certificate where no more reporting on the overall grade of SPM. 


� Tuckman refers validity in terms of meeting objectives as content validity.


� Grade A1 to A2 are for Distinction, C3 to C6 for Credit,  P7 to P8 for Pass and F9 for Fail.
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