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Abstract: Language dissimilarity is a liability in translated tests which can result in construct non-equivalence as the construct under measure in one test cannot be generalised to the construct of another test in a different language. This study examines the validity of using bilingual test booklet to assess Form Two Malaysian students’ mathematical achievement. The equivalence of the two test booklets were inspected using differential item functioning methodology. The sample consists of 4,768 Form Two students from 34 schools in two states in Malaysia. The instruments used were bilingual mathematics test (English and Malay languages) and English-only mathematics test. Both tests contain the same 40 multiple-choice items where 20 are word-problem and another 20 are computation items that were obtained from 1999 and 2003 TIMSS released items. Random group design with spiral administration was employed. Differential Item Functioning (DIF) analyses performed were based on the Mantel Haenszel method, Multidimensional model and IRT 1-PL model. Only one common DIF item was flagged which made up 2.5% of the test items. Therefore, the two test booklets are equivalent. Test validity was not compromised with the use of the bilingual test. This study has important implication on Mathematics test item writers who need to remove language redundancy when developing test items and constructing tests.
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INTRODUCTION

The English language facilitates the acquisition of scientific knowledge (Ainan, 2003; Ain Nadzimah, & Chan, 2003). A good command in the English language will assist Malaysian students to access articles which are commonly published in English (Ainan, 2003; Pandian & Ramaiah, 2004; Ministry of Education, 2004; Yoong, 2005) and since these texts are in English, a new policy that reshuffled the language policy of the Malaysian national education system was announced in 2002. The English-Medium Instruction Policy states that as of 2003, the English language would be the language of instruction in the teaching of Mathematics and Science subjects for the Year One, Form One and Lower Six students while the languages of assessment would be in the Malay language and English language (Surat Pekeliling Ikhtisas Bil 11/2002).

Since English is Malaysian students second or third language, they lacked the level of English proficiency required to fairly demonstrate their mathematical skills especially in word problems mathematics items (Fatimah & Zarina, 2004). Since all assessments measure language skills (American Educational Research Association [AERA], American Psychological Association [APA] & National Council on Measurement in Education [NCME], 1999), for limited English proficiency (LEP) students, when testing is in English, language becomes a measure of that test construct (August & McArthur, 1994). As such, the test scores may not reflect the latent trait that is being assessed and this may compromise reliability, validity and fairness – the fundamentals of any assessment (AERA et al., 1999; Educational Testing Service [ETS], 2002).

To alleviate the challenges posed by language, assessing students in their dominant language is an important consideration. A bilingual test can address this linguistics complication as it makes available test items in students’ dominant language (AERA et al., 1999). Bilingual test gives provision for the original test items to be translated into the students’ dominant language that they are more likely to be proficient in and as such, it removes the unnecessary language barrier (AERA et al., 1999). Among Malaysian students who are non-native speakers of English, bilingual assessment is a viable test accomodation (Ainan, 2003; Ministry of Education, 2004) as it is able to cushion the sudden implementation of English as the language of instruction.

PROBLEM STATEMENT

When abilities other than the intended target ability are assessed and are reflected in the test score, test validity is questioned. This is according to Shealy and Stout (1993), the main construct of the test that is intended to be measured (primary dimension) is influenced by the ability that the test does not intend to measure (secondary dimension). Therefore, the abilities other than the target ability that the test intends to measure are likely to influence students’ test performance and is reflected in their score.

Differential item functioning (DIF) occurs when a secondary dimension is added to the test construct. Therefore, this secondary dimension (Shealy & Stout, 1993) causing items function differently for different groups of students with the same ability but the probability of producing a correct response differs due to the interference of the secondary dimension. This results in DIF (Bechger, 2006). This secondary dimension is auxiliary if it is intentionally assessed and becomes benign DIF if it is an unintentional construct.

Gierl and Khaliq (2001) detected DIF items across different language versions of the test as translation does not ensure psychometric equivalence between the tests. In a Mathematics test that was translated from English to French, Gierl, Rogers and Klinger (1999) suggested that two of the seven Mathematics items that were detected as DIF were caused by translation. The results indicated that DIF analyses helped to identify items that are flawed due to translation or other possible causes (Allalouf, Hambleton & Sireci, 1999). DIF items can then be refined or removed to eliminate construct-irrelevant variance from the language barrier that threatens construct validity (Messick, 1995).

AIM

The main aim of this research is to detect DIF items in a bilingual test with reference to an English-only test. The objective of this research is to compare the number of DIF items and the type of DIF items that are detected in a bilingual test with the English-only test.

RESEARCH SIGNIFICANCE

As test scores reflect students’ ability, this research is of great significance as it sheds light on whether test items in different languages demonstrate equivalence and enable correct decision to be made based on different language versions of test.

RESEARCH LIMITATIONS

During the data collection, information on the students’ language background, particularly the language of instruction used at the primary school (which can be in either Malay, Chinese or Tamil language) was not gathered. In retrospect, this information is vital to see whether the Malay-English bilingual test is useful to all Malaysian students irrespective of the language of instruction while they were in the primary school or is affected by the language of instruction.


DIFFERENTIAL ITEM FUNCTIONING (DIF)

Items that function differently for different groups of people can be identified through DIF analysis as it identifies items that display psychometric differences which signals that the items are functioning differently for two groups matched by the measured construct (Bechger, 2006). According to Gierl and Khaliq (2001), DIF items occur across different language test forms because when translating tests items does not ensure psychometric equivalence between the different test languages. To avoid false identification of DIF items, Ercikan, Gierl, McCreith, Puhan and Koh (2004) proposed the use of at least two methods to flag DIF items.

In their study, Ercikan et al. (2004) showed that 18% to 31% of the Mathematics item in English and French versions exhibited DIF. Even for items in international testing for TIMSS, Ercikan and Koh (2005) found the English and French items displayed DIF. The English and French versions were administered in Canada with 22 or 14% of the items displaying DIF. However, there were a higher number of DIF items detected in the French items that were administered in France compared to the French items administered in England and United States of America. In comparison, in England-France sample, 61 items or 39% displayed DIF while in the United States-France group, 91 or 59% of the items displayed DIF. Similar findings were made by Allalouf, Hambleton and Sireci (1999). From 125 items, they detected 42 DIF items on the Israeli Psychometric Entrance Test that has been translated from Hebrew to Russian when compared between the Hebrew and Russian speaking samples.

Gierl and Khaliq (2001) identified translation as a cause of DIF when words that affect meaning are either omitted or added. As a result, the difficulty of the words which are either inherent in the language or are not inherent in the language are altered across languages. In addition, difficulty in the item format is another possible cause of DIF. In addition, changes in words or sentences, in content, in the test format and culturally-related issues are also sources of DIF since they affect the test difficulty (Sireci & Allalouf, 2003).

DIF could be the result of differences inherent in the item characteristics or in the students’ ability. If the difference is due to the nature of the item, then the source of DIF needs to be determined. (Elosua & Lopez-Jauregui, 2007). Only then the expert can determine whether the performance difference is due to construct relevant or construct irrelevant variance. According to Hofstetter (2003), cultural and linguistic factors which include the written and spoken form of language in the social and academic setting can cause bias.


It is crucial to note that not all DIF items may be bias. Statistical analyses are useful only to flag DIF items as they cannot be used to determine whether the DIF is the result of test bias or test impact (Boughton, Gierl & Khaliq, 2000). Impact occurs when the differences in test performance is caused by the differences in the ability of the two different groups (Gierl, 2004). However, the presence of DIF items does not necessarily indicate a test weakness as items may consistently function differently for groups of students with special personal traits which points to the emergence of multidimensionality (AERA et al., 1999).

DIF Comparison Across Classical Test Theory and Item Response Theory

When students are being assessed in a language other than their first language, their scores may not accurately reflect their true ability as language is also part of the construct being measured. Due to the language factor, a secondary dimension is added to the test construct which may be irrelevant (Short & Spanos, 1989) and compromises the primary dimension that the test intends to measure. According to Shealy and Stout (1993), this ability that the test does not intend to measure is a nuisance determinant that violates test validity and produces adverse DIF.

Three methods of DIF were used in this study which are the Mantel Haenszel method that are based on Classical Test Theory (CTT) and IRT 1-PL and, the multidimensional IRT model. For the Mantel Haenszel method, WINSTEP that is based on IRT 1-PL and LERTAPS that is based on CTT were used while for the multidimensional IRT model, SIBTEST was used.

Based on CTT, DIF analysis is conducted based on MH D-DIF and the p-value of less or equals to 0.05 which indicates significance. MH D-DIF represents the Mantel Haenszel size (Nelson, 2001b).

Based on IRT, DIF items are flagged by using the Mantel Haenszel method that provides DIF effect (Fidalgo, Ferreres, & Muniz, 2004). The Mantel Haenszel method is based on logit-linear theory where DIF uses log-odd estimators (Linacre, 2008b).

For the multidimensional IRT model, SIBTEST measures the size of DIF and classifies the items as having negligible, moderate or large DIF by using effect size (Gierl & Bisanz, 2006). The beta estimate describes the effect size of the DIF (Stoneberg, 2004).

RESEARCH DESIGN

The research adopted the random group equivalent design with spiral administration which involves assigning different test booklets to students within the same stipulated testing time (Forsyth, Hambleton, Linn, Mislevy & Yen, 1996). For each school six classes were selected. In each class, student was assigned either the English-only or the bilingual test. By alternating each test booklet, all the students in the class sat for one Mathematics test and this approach allowed the test booklet effect to be controlled (Duncan, del Río Parent, Chen, Ferrara, Johnson, Oppler, & Shieh, 2005).

Students’ mathematical achievement was measured by using raw scores obtained in the Mathematics test. The group of students who answered the English-only test is the control group while students who answered the bilingual test is the focal group. To compare for the effect of the bilingual test booklets, DIF analyses were performed. If the percentage of the DIF items is small, then the availability of the additional language has not altered the test. If the percentage of the DIF items is significantly large, then what is measured by the test may has been altered due to the emergence of a secondary dimension which probably is caused by the language.

The Mathematics Test

The first stage involves identifying and selecting items that conformed to the Form One and Form Two Malaysian Mathematics Curriculum which were defined in the learning outcomes of the Curriculum Specifications Mathematics Form One (Curriculum Development Centre, 2003a) and Curriculum Specifications Mathematics Form Two (Curriculum Development Centre, 2003b) from the released grade eight TIMSS 1999 and 2003 Mathematics items. By using the expert judgment of three Mathematics teachers, a set of 62 items were identified. These items were pilot tested. After which 40 items were selected where content validity overruled statistical properties as statistical features only served as a guide (Henrysson, 1971) and that the test content must be well-represented (Tinkelman, 1971). These items were translated to the Malay version.

The English-only version consisted of two parts. The first part included the personal particulars of the subjects. The second part consisted of 40 multiple choice questions. These items were composed of either three or four distracters with one correct response.

The bilingual (Malay and English) test consisted of three parts. The first part addressed the subjects’ personal particulars. The second part consisted of the same 40 multiple-choice items that appeared in the English-only version, with an added Malay language version. For each item, the Malay language version appeared immediately after the English form, in a square parenthesis using bold italic print of the same font size. The third part addressed the usefulness of the bilingual version by eliciting responses from students on the extent of using the Malay language version to understand the items. Specifically, they were requested to write down the item numbers for items that they had difficulty understanding in English and resorted to using the Malay version to understand them.

Subjects

The subjects were Form Two students. The student sample design employed was a two-stage cluster sampling of schools at the first stage and classroom at the second stage. Cluster sampling was adopted at each stage.

The number of schools selected were 34 schools where 17 schools were from the Penang island, 12 schools from Penang mainland and five schools from Perak. Purposive sampling was used as only schools where the teachers had completed all the topics assessed in this test which is until Chapter 14 of the Form Two syllabus before the first week of October were selected. In each school, six Form Two classes were selected and within each class, all the students were selected. 12 schools had less than six classes and as such all the classes were selected. All together, the study used 4,768 students with 2,399 students who sat for bilingual test and 2,369 for the English-only test.

Data Analyses

The correct response was scored ‘1’ while an incorrect response or unanswered items was scored ‘0’. DIF analyses was determined by using Mantel Haenszel method based on CTT and IRT and, the multidimensional model were employed. To conduct the DIF analyses based on IRT, WINSTEPS Version 3.67.0 (Linacre, 2008a) was used and for DIF analyses based on CTT, LERTAP Version 5 (Nelson, 2001a) was used. DIF analyses based on the multidimensional model was conducted by using SIBTEST (Stout, 2005).

When performing the DIF analyses, students were divided into the focal and reference groups where the students who sat for the bilingual test is the focal group while examinees who answered in the English-only test was treated as the reference group. To identify DIF items, classification is based on the DIF method that is employed as the magnitude of DIF item determines whether the item is displaying negligible, moderate or large DIF.

Mantel Haenszel Method

The output generated by LERTAP l classifies the DIF items as displaying negligible, moderate or large DIF based on the magnitude of MH D-DIF that represents the Mantel Haenszel size. When MH D-DIF is between –1 and 1, the DIF item is negligible. If the value is between –1.5 and 1.5 then moderate DIF is flagged and any value outside this range will flag large DIF. All values are statistically significance at p < .05. MH D-DIF that is positive favours focal group while negative MH D-DIF favours reference group (Nelson, 2001b).

Mantel Haenszel Method using IRT 1-PL

Using WINSTEPS, the students’ ability measures or θ are sliced into strata. The DIF contrast is the difference between the item difficulty, b for the two groups. For an item to be flagged as DIF, items can be classified as exhibiting negligible, moderate or large DIF based on the following criteria for the DIF size (Zwick, Thayer, & Lewis, 1999).


C = moderate to large |DIF| ≥ 0.64

B = slight to moderate |DIF| ≥ 0.43

A = negligible |DIF| < 0.43



For statistically significance DIF on an item, p < .05. Positive value favours the focal group while negative value favours the reference group (Linacre, 2008b).

The Multidimensional Model

The multidimensional model was also used to detect DIF by using SIBTEST. To run SIBTEST, the items were divided into two groups which are the suspected subtest and the matching subtest. The computation items that displayed primary dimension was classified as matching subtest while the word problem items that displayed the primary and secondary dimensions were put into the suspected subtest. Each item is tested against all other items.

An item is flagged as DIF if the p-value is less than 0.05. SIBTEST measures the size of DIF and classifies the items as having negligible, moderate or large DIF by using effect size (βUNI). βUNI is estimated as ∫ B(θ)fF(θ)dθ where B(θ) = P(θ, R) – P(θ, F) which is the difference between the probabilities of the examinees’ correct response from the focal and reference groups, fF(θ) represents the density function for θ in the focal group and d being the width of the scaling interval. βUNI is computed by integrating the product of B(θ) and fF(θ) over θ. SIBTEST is used to calculate βUNI by using the test statistics,
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where σβUNI is the estimated standard error of βUNI

(Gierl & Bisanz, 2006).



Two important statistical indices are the p-value that provides an estimate to the probability that the observed difference is due to chance and the beta estimate that describes the DIF effect size (Stoneberg, 2004). The magnitude of the DIF items is based on the beta estimate. According to Roussos and Stout (1996), negligible DIF occurs for beta estimate value that is less than 0.059 while moderate DIF exists for beta estimate value that is between 0.059 and 0.088. Large DIF is flagged by beta estimate value that exceeds 0.088. A positive value of βUNI indicate that the flagged DIF item is against the focal group while a negative βUNI is against the reference group.

RESULTS

Differential Item Functioning Analyses for the Two Tests

DIF analyses were conducted by using IRT, CTT and the multidimensional model. Based on IRT analysis as shown in Table 1, there were nine items flagged as DIF where five are computation items and four word problem items. Only one word problem item exhibited moderate DIF while the rest were categorized as negligible DIF. The four word problem DIF items are Items number 10, 15, 16 and 40 and the five computation items are Items 4, 5, 25, 34 and 38. Item 40 recorded Mantel Haenszel chi-square size of 0.45 (more than the cutoff value of 0.43), indicating slight to moderate DIF according to the criteria suggested by Zwick et al. (1999).

Table 1.   DIF Items based on IRT



	Item Number
	p

	Mantel Haenszel Size

	DIF




	C4

	0.037

	–0.17

	Negligible



	C5

	0.013

	–0.17

	Negligible



	C25

	0.001

	–0.23

	Negligible



	C34

	0.023

	–0.18

	Negligible



	C38

	0.009

	0.18

	Negligible



	W10

	0.001

	–0.24

	Negligible



	W15

	0.010

	0.19

	Negligible



	W16

	0.021

	0.15

	Negligible



	W40

	0.000

	0.45

	Moderate





Four of the DIF items (Item W15, W16, W40 & C38) have positive Mantel Haenszel chi-square value indicate that these items favour the focal group, that is, students who answered the bilingual test. As three of the items are word problem items, this may due to the availability of the additional Malay version of the test that helped the students to comprehend the word problem items better compared to the English-only test items.

The DIF analyses form the CTT analyses identified the same nine items as exhibiting DIF. Again, only one item, Item W40 was flagged as moderate DIF as indicated in Table 2.

Table 2.   DIF Items based on CTT



	Item Number
	p

	Mantel Haenszel Size

	DIF




	C4

	.04

	0.42

	Negligible




	C5

	.01

	0.40

	Negligible




	C25

	.00

	0.54

	Negligible




	C34

	.03

	0.40

	Negligible




	C38

	.01

	0.42

	Negligible




	W10

	.00

	0.54

	Negligible




	W15

	.01

	–0.42

	Negligible




	W16

	.02

	–0.44

	Negligible




	W40

	.00

	1.06

	Moderate





For this analysis, seven items favour students who answered in the bilingual test as indicated by the positive value for the Mantel Haenszel size. Two of the word problem DIF items favour the students answering the English-only test.

From the analysis of the SIBTEST which uses the multidimensional model, 26 items were flagged as DIF items based on the beta estimate value proposed by Roussos and Stout (1996) with statistical significance p < .05. From these DIF items identified, six items have been categorised as exhibiting large DIF, only two items display moderate DIF and the rest of the 18 items merely display negligible DIF. Table 3 displays the DIF items and the magnitude of Beta estimate.

For the large DIF items, four are word problem items while only two are computation items. As in the earlier methods of analysis, which identified Item W40 as moderate DIF, SIBTEST flagged W40 as having large DIF. Another item, Item C38 was identified as exhibiting negligible DIF in the previous two methods, is now flagged as large DIF. The other large DIF items, Item W35, W36, C37 and W39 were not identified as DIF in the previous two methods.


Table 3.   DIF items based on the Multidimensional Model



	Item

	p-value

	Beta estimate value

	DIF classification

	Favours




	W2

	0.002

	0.036

	Negligible

	English-only



	C6

	0.000

	0.036

	Negligible

	English-only



	C7

	0.001

	0.036

	Negligible

	English-only



	W9

	0.000

	0.050

	Negligible

	English-only



	C12

	0.001

	0.041

	Negligible

	English-only



	C14

	0.001

	0.042

	Negligible

	English-only



	W17

	0.004

	0.037

	Negligible

	English-only



	W18

	0.018

	0.030

	Negligible

	English-only



	C19

	0.017

	0.030

	Negligible

	English-only



	C20

	0.006

	0.036

	Negligible

	English-only



	W21

	0.029

	0.028

	Negligible

	English-only



	W22

	0.000

	0.045

	Negligible

	English-only



	C23

	0.008

	0.032

	Negligible

	English-only



	C24

	0.004

	0.030

	Negligible

	English-only



	C25

	0.000

	0.057

	Negligible

	English-only



	C27

	0.048

	0.025

	Negligible

	English-only



	C33

	0.001

	0.040

	Negligible

	English-only



	C34

	0.000

	0.054

	Negligible

	English-only



	W10

	0.000

	0.082

	Moderate

	English-only



	C5

	0.000

	0.068

	Moderate

	English-only



	W35

	0.000

	–0.155

	Large

	Bilingual



	W36

	0.000

	–0.180

	Large

	Bilingual



	C37

	0000

	–0.169

	Large

	Bilingual



	C38

	0.000

	–0.134

	Large

	Bilingual



	W39

	0.000

	–0.133

	Large

	Bilingual



	W40

	0.000

	–0.236

	Large

	Bilingual




For the two items flagged as showing moderate DIF, Item C5 and W10 were also shown to exhibit negligible DIF.

All the large DIF items seem to favour the students who answered in the bilingual test, with four of them word problem items and two computation items. In the case of moderate DIF items, both items seem to favour the students who answered in the English-only test, with one word problem and one computation item each.

To summarise the DIF analysis, by adopting IRT and CTT only one word problem item was flagged as displaying moderate DIF but using the Multidimensional Model, an additional seven items were found to display moderate or large DIF. Another notable difference is that based on IRT and CTT, the DIF item that was flagged as displaying moderate DIF, was flagged as displaying large DIF when the Multidimensional Model was used. Therefore, it can be concluded that the Multidimensional Model flagged more DIF items as can be seen in Table 4.

Table 4.   A comparison of DIF items
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As SIBTEST may be oversensitive in detecting DIF items (Stoneberg, 2004), items other than Item 40 need to be studied again to determine whether the difference detected is due to test impact or not, which does not make up the scope of this study.

Evidence of psychometric properties is further substantiated by obtaining, test statistics for both tests. The mean values of item difficulty (bilingual = 0.57, English-only = 0.58), item discrimination (bilingual = 0.57, English-only = 0.56), point-biserial (bilingual = 0.50, English-only = 0.49) and the KR 20 index (bilingual = 0.92, English-only = 0.92) for both tests indicate similar test characteristics. This observation is based on the values that are either same or with a difference of 0.01. Therefore the two tests show that they are comparable at the test level and hence, provide evidence of psychometric equivalence.

CONCLUSIONS, DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

Conclusion and Discussion

The DIF analyses between the two tests based on the CTT and IRT detected one common item which is Item 40 as exhibiting moderate DIF. The use of multidimensionality model also detected this same item as displaying large DIF and favouring students who answered in the bilingual test. In addition, another seven items were identified as displaying large DIF.


When compared to Mantel Haenszel method based on IRT and CTT, SIBTEST which is based on the multidimensional model may be oversensitive in detecting not only more DIF items as found in the studies of Boughton, Gierl and Khaliq (2000), Ercikan et al. (2004) and Stoneberg (2004) but also many more items with large DIF as discovered by Ercikan et al. ( 2004) and Stoneberg (2004). Therefore, the finding of this study is consistent with the findings of other studies.

However, these items must be reviewed to determine whether the DIF items are exhibiting a nuisance ability that cause unfairness (Stoneberg, 2004). As Puhan and Gierl (2006) reported, determining the cause of DIF by using experts may be challenging. In their study, three of the twelve items in their study displayed DIF for English-French speaking students where two favoured French speakers while one favoured English speakers. However, none of the four experts pinpointed translation as the cause of DIF as these items demonstrated equivalence across the two languages. Their findings show that items can be flagged statistically as DIF but expert review failed to classify them as functioning differently across the language groups.

In this study, it can be concluded that only one item is consistently identified as DIF item when comparing the two different version of the test. Based on the three methods of DIF analyses, CTT, IRT and the multidimensional model, only one common DIF item was flagged which made up 2.5% of the test items. As such, this suggests that the two test booklets are equivalent. Further exploration is however, recommended. This is because the presence of DIF items does not reflect test weakness since items may consistently function differently for students with special personal traits like language proficiency, as discovered in this study, which signals multidimensionality.

On the whole, it can be concluded that the additional Malay language version of the Mathematics test has not changed the traits measured. The validity of the test has not been compromised with the use of the bilingual mathematics test. Additional steps were not taken to determine whether the cause of DIF is due to bias or impact as this does not encompass the scope of this study.

Implications

The implications of these research findings are important especially for international assessment and national assessment. During international testing where Malaysia participates in TIMSS, items are translated into the Malay language. Research has suggested that teaching in the mother tongue or the first language (Bernardo & Calleja, 2005) will tremendously benefit students as it is their more proficient language. The findings of this study also reveal that the linguistics features of the questions are reduced when mother tongue is used. However, in order to solve the Mathematics questions, an in-depth understanding of the mathematical terminologies in the language of instruction is not only necessary but a pre-requisite. As such, testing must be done in the language of instruction so that students are well familiar with the terminologies used in the classroom due to the high exposure during the Mathematics lesson.

In the national assessment, even though the bilingual test can validly assess students’ mathematical achievement, linguistic simplification must be considered when constructing test items. This is to ensure that the unnecessary language load is gently removed. Among test item writers, reducing language redundancy should be an important and essential consideration when developing Mathematics test items and constructing Mathematics tests which also includes test instructions. Their accountability in doing so will ensure that language as a construct irrelevant variance that violates test validity due to its emergence as the secondary dimension that is being assessed as a part of the test construct, is removed.

Recommendations for Future Research

This research only focused on two languages which are English and Malay as these are the two dominant languages of instruction used in the Malaysian schools. The effect of other languages like Tamil and Chinese should also be investigated, as these are also languages of instruction used in the primary schools in the plural Malaysian society. The findings of this study bear great importance to test comparability. In TIMSS 2007, Malaysia continued to administer the test in the Malay language among its Form Two students which questions the test comparability of the test to a bilingual test since during this period, the language of instruction for Mathematics was in English. Future studies can look into the comparability of the two tests that can address the issue of the language of assessment for international testing among Malaysian students that can validly assess their true mathematical ability by using DIF analyses to detect items that function differently due to differences in the language.
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Abstract. The traditional diagnostic and remedial approaches which are based on the behaviourist framework of learning might not facilitate students in acquisition of conceptual understanding and procedural knowledge. This research was intended to help students with mathematics learning difficulties improving their mathematical knowledge of basic addition facts through an instructional model for remedial intervention of mathematics. This model involves application of concrete materials, application of a mixed instructional approach, delivery of conceptual and procedural knowledge, and use of problem-solving activity. Using a case study design, a remediation class teacher and four students at a suburban elementary school were involved. Data was collected using observation, students’ work, and interview. Qualitative data was analysed using a qualitative approach. Research findings indicate that concrete materials could be used as a tool for sense-making or counting by students. It depends on the individual differences of students and the instructional approach of teacher. In general, a teacher-directed learning process was carried out but because students were allowed to make their decisions in problem-solving, some students managed to construct their knowledge rather than follow procedures prescribed by their teacher. Learning of both conceptual and procedural knowledge was facilitated through problem-solving activity and incorporation of some constructivist approaches. Mathematical knowledge of students was improved in the remedial intervention which was based on the instructional model. For remedial intervention, teachers should reduce the use of behaviourist approaches gradually, and incorporate more student centred approaches, based on the student individual differences and usual practice.

Keywords: basic addition facts, conceptual understanding, instructional model, procedural knowledge

INTRODUCTION

Students in the elementary schools are expected to master basic skills of reading, writing, arithmetic, and reasoning (Ministry of Education Malaysia, 2010). Those who have not mastered the above skills in Malay Language and Mathematics during the first three years of their schooling would be pulled out from regular classroom and assigned to a teacher who is appointed as the remediation teacher (Special Education Department, 2003). Although remediation program is officially implemented in primary schools in Malaysia, research finding indicates that it was not given emphasis in implementation by some schools (Rashida, 1996; Mathialagan, 2000). Some regular class teachers also did not offer cooperation and support to this program. Many remediation program teachers needed more knowledge and skills in carrying out mathematics remediation (Mathialagan, 2000). Researches about mathematics instruction for students who are weak in mathematics should be improved (Ketterlin-Geller, Chard, & Fien, 2008). Lack of knowledge in effective instruction becomes a limitation to mathematics learning of slow learners in mathematics.

To help students with learning difficulties acquire the basic skills in number sense, their mathematics learning is commonly supported by an instructional approach, which is based on a behaviourist framework of learning (Cawley & Parmar, 1992; Joyce, Weil & Calhoun, 2009). Typically, instruction for students with mathematics learning difficulties is provided through diagnostic and remedial approaches by using drill-and-practice or direct instruction (Tournaki, 2003; Moscardini, 2009). These approaches might involve students in learning activities that foster over-reliance on prescriptive pedagogies that prevent them from active thinking and sense-making process (Ketterlin-Geller et al., 2008). Lacking of experiences in these authentic processes might prevent the students from acquisition of mathematical knowledge which they need to progress to higher mathematics learning.

Mathematics remediation for these students is generally focused on arithmetic with emphasis on memorization of basic facts and mastery of mathematical automacy (Cawley & Parmar, 1992; Mercer & Miller, 1992; Fuchs & Fuchs, 2001; Tournaki, 2003; Bryant, Bryant, Gersten, Scammacca, & Chavez, 2008; Poon, Yeo, & Noor Azlan, 2012). Consequently, instructional activities could not engage them in acquiring conceptual understanding and mathematical process skills (Kettlerlin-Geller et al., 2008; Cawley & Parmar, 1992) such as problem solving, making connection, representing, communicating, and reasoning (National Council of Teachers of Mathematics, 2000). Procedural knowledge becomes a core part of instruction in the remediation classroom. Although students are able to apply certain concepts and perform procedures during initial instruction, they might not maintain their knowledge and skills over time (Ketterlin-Geller et al., 2008). Furthermore, if students are not involved in learning activities that promote mathematical processes such as problem solving and reasoning, they will not be able to make sense of mathematics in order to gain conceptual understanding as well as procedural knowledge.


Advocates of the diagnostic and remedial approaches recommended students to learn concepts and procedures of mathematics through hands-on manipulation of concrete materials and pictorial representations using the concrete-representation-abstract sequence (Mercer & Miller, 1992; Fuchs & Fuchs, 2001, Bryant et al., 2008, Flores, 2009). Through the use of systematic and explicit instruction, this strategy was found effective in improving students’ basic skills in arithmetic and facilitating the students’ understanding of mathematics ideas. However, these students might only benefit from their learning at the initial stage and still face difficulties in subsequent learning (Ketterlin-Geller et al., 2008). Students with learning difficulties can only benefit from their learning if they are encouraged to think and reason. Merely perform steps in solving problems by following what is demonstrated does not help children to internalise the concepts and thus might not understand those steps. This view is supported by Ma (1999) that students’ misconceptions in mathematics are likely a result of being taught rules and algorithms which are demonstrated by their teacher in early mathematics. These teachers with traditional disposition tend to use materials to demonstrate procedures for their students to re-enact. Giving student specific tactics to apply in solving problems could hamper them in learning with understanding (Moscardini, 2009).

INSTRUCTIONAL MODEL FOR LEARNING MATHEMATICS THROUGH SENSE-MAKING AND UNDERSTANDING

Mathematics remediation should be aimed at helping students to master basic skills so that they could continue their study in the regular classroom (Ministry of Education Malaysia, 2010). Merely gaining arithmetic skills is not sufficient for these students. Hence, they should be engaged in instructional activities that could enhance both their conceptual and procedural knowledge.

In this research project, we proposed an instructional model as shown in Figure 1 which is focused on the content, strategy, technique, and approach of instruction. As suggested by Van de Walle (2001), learning of mathematics should consist of concepts and procedures. Based on empirical evidence of an iterative model provided by Rittle-Johnson, Siegler and Alibali (2001), and Rittle-Johnson and Koedinger (2009), there is an interactive relationship between these two types of knowledge. They develop optimally when they are both emphasised during the teaching and learning process. In terms of instructional approach, we proposed the application of both behaviourist and constructivist approaches during mathematics remedial intervention based on recommendation from Gurganus (2007) and Hallahan, Lloyd, Kauffman, Weiss, & Martinez (2005). Students with learning difficulties might encounter difficulties with this indirect approach which is emphasised by the mathematics educators. Hence, their teacher might need to use the behavioural learning approach to support them in mathematics learning. For instructional strategy, we applied the remedial approach which emphasises learning mathematics through the sequence of concrete objects, drawing or picture, and symbols (Mercer & Miller, 1992). The purpose is to help students master a mathematical skill based on their concept understanding. Problem solving was recommended as a mathematics teaching approach in official documents such as Agenda for Action (National Council of Teachers of Mathematics, 1980) and Cockcroft Report (Cockcroft, 1982). It is coherent with the reformation in mathematics education. This activity enables students to understand concept while they have discussion with peers about a problem they intend to solve (Slavin, 2009).
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Figure 1. Instructional model for Mathematics remedial intervention



Mathematical Knowledge

Van de Walle (2001) suggested that students should be involved in learning conceptual knowledge and procedural knowledge. In gaining conceptual understanding, students construct internally the logical relationships of mathematical ideas. As part of the mental network of a learner’s ideas, it can reflect the understanding of the learner’s procedural knowledge. Procedural knowledge consists of rules and procedures that are used by the learner to perform mathematical tasks. As it does not help developing conceptual understanding of a learner, students might lack the ability to use efficient strategies in solving arithmetic problems if they are only taught memorisation of rules and procedures. Hence, learning of procedural knowledge should not occur without conceptual understanding but that is common in mathematics classroom (Van de Walle, 2001; Byrnes, 2008).

Children with learning difficulties in arithmetic tend to demonstrate difficulties in representing arithmetic facts or retrieving facts (Micallef & Prior, 2004). The ability of children to memorise or retrieve those facts effectively could facilitate problem solving and written or mental computation with multi-digits. However, it is a major obstacle for many school children. Baroody, Bajwa and Eiland (2009) also suggested that children learn basic facts in three phases: counting, reasoning, and mastery. According to the constructive view of learning, children need a lot of experiences to learn at the phases of counting and reasoning before meaningful memorisation occurs (Baroody et al., 2009; Byrnes, 2008; Reys, Lindquist, Lambdin, & Smith, 2007). In the process of counting objects and making sense, pupils build a part-part-whole schema for numbers and understand the key principles of additive composition by which parts are combined to form a whole (Resnick, 1989; Van de Walle, 2001). Cathcart, Pothier, Vance & Bezuk (2011) also recommended that children should develop an understanding of meaning and properties of number operations. Some children might use properties of addition to add whole numbers while others use their understanding of addition to develop quick recall of basic addition facts (Cathcart et al., 2011). Therefore, students should be engaged in learning addition based on the join model which proposes addition as the combination of two groups of objects (Cathcart et al., 2011; Reys et al., 2007; Usiskin, 2007).

Mixed Instructional Approach

Explicit instruction and drill-and-practice are found effective in teaching arithmetic skills to students with learning difficulties (Gurganus, 2007; Joyce et al., 2009). These approaches have their theoretical base on the behaviour modification of human beings. In response to the feedback of the progress of a task, human beings could use their self-correcting communication system to adjust their behaviour. This knowledge helps educators to design instruction for learning computation, developing social skills and other basic skills. Reinforcement is used widely to help students with learning difficulties to regulate their academic behaviour (Joyce et al., 2009; O’Donnell, Reeve, & Smith, 2007). Teachers usually use incentives to elicit the intended behaviours. Next, they use prompts to maintain the behaviours. They also use positive reinforcement to strengthen the behaviours and encouraged students to perform that again in future. Teachers would teach new behaviours by means of reinforcement for small steps toward the desired goal (Slavin, 2009). However, over reliance on prescriptive pedagogies as used in the diagnostic and remedial approaches might prevent students from active thinking and sense-making (Ketterlin-Geller et al., 2008; Moscardini, 2009). Hence, teachers should reduce the use of approaches which are based on the behaviourist framework of learning and incorporate more constructivist approaches to instruction.

The constructivist approach plays an important role in the current mathematics education. Its ideas about teaching and learning of mathematics are greatly influenced by Piaget’s work about cognitive developmental stages and theory on cognitive development (Slavin, 2009). Vygotsky’s idea on learning involves the acquisition of signs through instruction and information from others (Slavin, 2009). He believed that cognitive development occurs if children are allowed to work within their zone of proximal development with the help of peers and teachers. Slavin (2009) suggested that students work together in small groups to solve problems. The problem context should be compelling to students so that it has motivational values of connecting problem-solving to students’ real life. In the process, teachers facilitate the discussion of strategies in finding the solution. They also need to provide feedback on the process by which the students arrive at the solutions.

Instructional Strategy

Mercer and Miller (1992) suggested the use of concrete-representation-abstract sequence of teaching as an instructional strategy in the mathematics remedial classrooms. At the first phase, teachers carry out demonstration using manipulative to help students understand a concept. Later, the students are guided to manipulate concrete materials until they understand the concept. At the representation phase, steps in the concrete phase are repeated but manipulative are replaced by use of pictures or drawings. The purpose is to help students master a mathematical skill based on their concept understanding. At the abstract phase, students solve problems by merely using symbols and numbers. The application of this instructional strategy was teacher-centred.

In the view of constructivist approach, the concrete-representation-abstract sequence should be based on Bruner’s principle of structure. Bruner suggested three modes of representation. Teaching and learning of knowledge progress through the modes of enactive, iconic and symbolic (Sprinthall, Sprinthall & Oja, 1994). In learning mathematical concepts using the enactive mode, students manipulate concrete objects. During the learning experiences in the enactive mode, students should change their knowledge and skills to a suitable language. They are expected to solve problems using the knowledge and skills that they learn in the enactive modes.


Instructional Technique

Problem-solving is recommended for mathematics learning by National Council of Teachers of Mathematics (2000) and Ministry of Education Malaysia (2010). However, the actual implementation of this activity depends on teachers who carry out the curriculum in the daily mathematics classrooms. The problem-solving activities might be focused on solving word problems using the examination-oriented approach and explicit instruction. Slavin (2009) suggested the use of real-life problem context and cooperative learning method in order to engage students in mathematical processes such as making connections, representations, and reasoning. Through these processes, students could be helped in constructing their knowledge and skills in mathematics.

RESEARCH PURPOSE

The challenge in this research is to help students with learning difficulties engage in mathematical activities that encourage them to make sense of mathematics and thus facilitate mastering of basic addition facts with understanding. This research investigated the teaching and learning process during instructional activities that involved direct modelling of basic addition facts using concrete materials. Students were expected to acquire conceptual understanding and procedural knowledge of mathematics.

The research questions of this study include:


	What is the teaching process during the implementation of an instructional model in a mathematics remedial intervention?

	What is the learning process during the implementation of an instructional model in a mathematics remedial intervention?



METHODOLOGY

Research Design

As this research was intended to investigate the process of teaching and learning in a mathematics remediation classroom, a case study research design was used to gain an in-depth understanding and to reflect on that process (Creswell, 2008; Merriam, 1998).


Setting and Participants

To understand the effect of using concrete materials in helping students with mathematics learning difficulties in the remediation classroom, a remediation class teacher and his four students were selected through purposeful sampling (Creswell, 2008). The teacher, Mr. Harris, was officially assigned to the Special Remediation Program. He was selected to participate in this research because he was currently practicing behaviourist approach and intended to try constructivist approaches for mathematics remediation. The participating students, Nasrah, Farib, Fatimah and Najib, were selected after administration of a screening test and followed by a diagnostic test. These nine-year-old students were from a nearby village and had not mastered basic skills in addition including basic addition facts.

Data Collection and Analysis

As the purpose of this research is to gain a holistic understanding of the teaching and learning process in the mathematics remediation classroom, data collection instruments included observation protocol, interview, and work of students. Data were collected before actual implementation of our instructional activities to understand the usual practice and behaviour of the participating teacher and students in the mathematics remediation classroom. Based on the information obtained, we developed instructional activities which would be implemented by the teacher and his students. After that, a post-activity interview was carried out with the teacher and also the students to understand their behaviours during the remedial intervention. We checked the work of students to understand their responses to the knowledge delivered, the use of concrete-representational-abstract sequence, and the application of instructional approach, in the remedial intervention.

Data collected using the qualitative approach from classroom observations and interviews were recorded in the form of video clips and analysed using a qualitative approach recommended by Creswell (2008) which involved transcribing, segmenting, coding, creating themes, and inter-relating themes. Qualitative data from interview with the participating teacher and students helped us to understand their perception and behaviour. Work of students was compared with the video clips of classroom observation to help us understand the behaviour of the students and the conditions under which the work was produced.

Instructional Activities

The activities were planned for the students to learn basic addition facts which include understanding the meaning of whole numbers addition based on the join model. The focus of this article was on remedial intervention for basic addition facts of doubles and ‘a single digit plus 6, 7, 8, and 9’. During implementation of the activity, Mr. Harris was expected to apply the instructional model to help the students improve their mathematical knowledge on basic addition facts. The teaching and learning process took approximately one hour.

RESULTS

Instruction of Mr. Harris

Two egg trays, each with ten holders, and twenty balls were used for the activity. Mr. Harris added two balls to the tray to represent all the cases in the doubles systematically. As shown in Figure 2, for ‘2 + 2 = 4’, he arranged four balls on the tray where two of the balls were put on the left column, and the other two balls were put on the right column. After each case was shown, he asked the students to write a math sentence to represent it. The final product would be a list of doubles.
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Figure 2. Arrangement of balls on egg trays to show doubles




In helping the students learn basic addition facts from the family of doubles and ‘9 + [image: art]’, Mr. Harris explained a context where the balls represented the green bean kuih that were given by him to the students. Apart from the balls and egg trays, he also asked the students to use their fingers as ‘concrete objects’ to represent the red bean kuih. He put nine balls on an egg tray to represent the first addend, ‘9’, which was ‘in the students’ head’. The students were required to use their fingers to represent the second addend. Using these concrete objects, Mr. Harris encouraged the students to use ‘finger count-on’ technique in order to master those basic addition facts. He told them that there were nine pieces of kuih on the tray already, to find the total pieces of kuih, they needed to use their fingers and count on from the second addend. The students were required to “keep nine in your head, raise your fingers according to the second number (addend), and count on”.

After an example was given using explicit explanation and demonstration, the students took turn to practice the skill so that Mr. Harris could guide everyone individually. After that, they were required to complete the list for family of ‘9 + [image: art]’ on a piece of paper. They could use the balls on the egg tray to help them if needed. Next, Mr. Harris encouraged the students to complete the list for families of ‘8 + [image: art]’, ‘7 + [image: art]’ and ‘6 + [image: art]’ by practicing the technique that he taught them without using the balls and egg trays. The students were required to imagine that the seven or six balls and egg trays were in their head, and represent the second addend using their fingers. After that, they needed to use the count-on technique to find the sum. However, they still could use those objects if they needed to.

Responses of Nasrah

During one-to-one guided practice for doubles and ‘9 + [image: art]’, Nasrah made mistakes. The students were shown an empty egg tray with ten holders. It had two rows and five holders in each row. Mr. Harris did not put any ball on the egg tray. Nasrah said “zero plus five equals to five” when Mr. Harris expected ‘0 + 0 = 0’. She explained that her math sentence meant ‘zero occupied holder plus five empty holder equals to five holders’. Obviously, she was making the connection based on a join model of addition although it had different meaning from the desired answer. After Nasrah had completed her list, she managed to identify a pattern among the doubles. She explained that the addends and sum were in ascending order.

When she was asked to complete ‘9 + 7’, she applied the finger-counting technique taught by Mr. Harris and answered “eighteen”. She explained that she put up nine fingers and kept seven, instead of nine, in her head. Later, she ‘moved’ one out of the nine fingers to her head and ‘joined the seven’ to make a ten. So she still had eight fingers which were raised, and she added the ten in her head and the eight fingers to get ‘eighteen’.

Mr. Harris immediately gave her feedback and explanation regarding the finger-counting technique so that she could do the computation again. Nasrah practiced it according to Mr. Harris’s instruction, and finally could use it confidently. She completed the list for family of ‘9 + [image: art]’ on her own. For the first four, she retrieved the answers from her memory. Later, she completed the list without doing any computation. Nasrah explained that the first four facts were ‘9 + 0 = 9’, ‘9 + 1 = 10’, ‘9 + 2 = 11’, and ‘9 + 3 = 12’. She managed to identify a number pattern from the sums, ‘9, 10, 11, and 12’. Thus she completed the other facts in the list based on this number pattern. Nasrah used finger-counting to find the first few facts in the list for family of ‘8 + [image: art]’, ‘7 + [image: art]’, and ‘6 + [image: art]’. She completed all the lists based on the number pattern that she found in the previous activity.

Responses of Farib

Farib could complete the math sentence for the doubles in the first tray from his memory but manage to identify a pattern for ‘6 + 6’ until ‘10 + 10’. He explained that the total increased in 2s. For basic addition facts in the family of ‘9 + [image: art]’, Farib was able to retrieve them from his memory if the second addend was between 0 and 4. He used mental strategy if the second addend was 5 or greater. Sometimes, he used finger-counting that was taught by Mr. Harris if he wanted to check his answer. He explained that he used a strategy as shown in Figure 3 when he performed mental computation. It was actually the ‘making tens’ strategy (Reys et al., 2007). However, Mr. Harris still encouraged him to use the finger-counting technique to minimise the risk of making mistake.
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Figure 3. ‘Making Tens’ strategy applied by Farib



To complete the first few basic addition facts in the list for the other families, Farib would either retrieve the facts from his memory or use ‘mental-counting’ to find the sum. According to Farib, he counted his fingers mentally instead of doing it using his fingers. He assumed that this was a better technique if compared to finger counting. After that, he would complete the other facts based on the number pattern which he described as “nombor tu (jumlah) menaik, dan tambah satu” (The sums were in ascending order, and plus one).


Responses of Fatimah

Fatimah counted the balls on the egg trays one by one slowly to represent each situation shown by Mr. Harris using a math sentence. To complete the basic addition facts in the family of ‘9 + [image: art]’, Fatimah used the technique taught by Mr. Harris. She performed it slowly but her answer was always correct. Sometimes, Fatimah looked at the ceiling and did not use her fingers while she did her computation. She explained that in completing the list for this group of facts, she could use ‘mental-counting’ if the second addend was “nombor kecil” (a small number). For example, when she was solving ‘9 + 4’, she would imagine that there were four fingers in her head, and thus she counted ‘ten, eleven, twelve, and thirteen’ for the four fingers.

For the list of other families, Fatimah explained that if the second addends are between 0 and 3, she could do the counting mentally. She would use finger-counting technique that was taught by Mr. Harris if the number was greater than 3.

Responses of Najib

When a case was demonstrated using concrete objects, Najib counted the balls on the tray one by one. After Mr. Harris showed ‘0 + 0 = 0’ until ‘3 + 3 = 6’, Najib completed the list without observing demonstration of Mr. Harris. He explained that he had identified the patterns in the list. He found the addends increased by one while the sum increased by two.

For the basic addition facts in the families of ‘9 + [image: art]’, ‘8 + [image: art]’, ‘7 + [image: art]’, and ‘6 + [image: art]’, Najib relied on using the finger-counting technique that was taught by Mr. Harris. He was not confident with any mental strategy as he always made mistake when he tried to do mental-counting. Mr. Harris drilled Najib to use finger-counting but Najib also encountered difficulty in counting using fingers. After the lists were prepared, Najib identified the patterns that appeared among the basic addition facts in every list. He was able to list all the facts systematically again and immediately. Najib explained that he wrote the ten facts in each list systematically as he found that the second addends and the sums were in ascending order. For example, for the family of ‘9 + [image: art]’, the first addend was ‘9’ while the second addend of the facts in the list was in the sequence of ‘0, 1, 2, …, 9’. The sum of the facts in the list also progressed in the sequence of ‘9, 10, 11, …, 18’.


DISCUSSION

Manipulation of Concrete Objects

The students were concrete-operational learners (Slavin, 2009; Woolfolk, 1995). Hence, concrete experiences helped them in making connections between each situation and the related math sentence or basic addition fact. All the students could identify the connections and thus represent each situation using written symbols. These connections would improve their knowledge of the join model of addition. Apart from that, they also identified patterns from the arrangement of the concrete objects and the list of basic addition facts. These patterns could help the students to master the procedural knowledge of basic addition facts. The performance of these students confirmed our argument that teachers should offer more chances for students with learning difficulties to participate in active thinking and sense-making as suggested by Van de Walle (2001) rather than simply following rules and procedures as practiced in the traditional remedial approach (Mercer & Miller, 1992). However, teacher should facilitate the discussion of these alternative strategies so that the more-able peers could justify their solution while the less-able peers could learn these strategies (Slavin, 2009).

In finding the sum to a math sentence, Fatimah and Najib relied on counting concrete objects or using finger count-on technique in retrieving basic addition facts. Fatimah only could use mental-counting if the second addend was a small number. Therefore, there might be over reliance on concrete objects as a tool for counting rather than developing reasoning skill.

On the other hand, Farib and Nasrah managed to retrieve many basic addition facts from their memory. When they failed to recall certain facts especially those with sum more than 10, they were found using a less mature mental computation technique. Although they did not use finger-counting, they counted their fingers in their imagination. Farib had shown his ability in retrieving some facts through application of ‘making tens’ strategy. Concrete objects were used by Farib and Nasrah to develop their mental strategy, not merely as a tool for making connections between real-world situations and mathematics. Our finding was also supported by research finding of Moscardini (2009) where his student participants had shown reasoning abilities in solving arithmetic problems.

A Mixed Instructional Approach

Generally, the instruction of Mr. Harris was based on the behaviourist approaches. He did not encourage Farib to practice reasoning skill in retrieving basic addition facts, as he preferred his students in using finger count-on to minimise mistakes. Thus, Mr. Harris also did not ask the students to explain their alternative strategies in retrieving basic addition facts to let other less-able peers learn. Although students should progress from counting to reasoning before they could master basic facts (Baroody et al., 2009), Mr. Harris was not confident with his students in using reasoning to learn mathematics. He assumed that sense-making was for understanding mathematical concepts, not for mastering procedural knowledge.

The teacher-directed instruction of Mr. Harris ignored the constructivist approaches suggested by Slavin (2009) and Van de Walle (2001). He emphasized the role of practice rather than learning. By teacher-directed problem-solving activity, he reduced the opportunities for students to make sense and explore mathematical ideas. Whenever his students encountered learning difficulties, he would immediately provide feedback on their answer and explicit instruction, rather than discussion on their process of arriving at the solution and using scaffolding technique.

Although the learning environment was teacher-directed, Mr. Harris allowed his students to use alternative strategies in retrieving basic addition facts. A relaxed and flexible environment also enabled his students to identify patterns among those facts and thus improve their conceptual understanding because conceptual knowledge also consists of logical relations (Van de Walle, 2001). The students’ experiences in identifying patterns and relations among basic addition facts helped them to solve the problem by listing the facts based on the properties. Thus, the students actually had learned to apply a problem-solving strategy that was stated in the curriculum (Ministry of Education Malaysia, 2010).

The problem context used in this intervention seemed to motivate the students in participating in the instructional activity as it was suggested by Mr. Harris based on his understanding of the kampung (village) life. As it was closely related to students’ everyday life, it also facilitated them in understanding the meaning of those basic addition facts. Moreover, Mr. Harris often tried to help the students understand the problem context by asking them to imagine they were the characters in the context.

In short, although behaviourist approach was applied in this teacher-directed problem-solving activity, some constructivist practices were incorporated and thus enabled the students to engage in mathematical processes. Their participation in these processes facilitated their learning of conceptual and procedural knowledge of basic addition facts.


Improving Conceptual Understanding And Procedural Knowledge Through Problem Solving

Problem-solving activity facilitated the students in learning basic addition facts by providing a meaningful context for them to make sense actively. The meaningful context helped them to understand the relation between the join model of addition (Reys et al., 2007; Cathcart et al., 2011) and the basic addition facts that they had written. This experience helped them to realise that these facts were meaningful because they were the product of a real-world context. In the process of counting and making sense, the students understood and mastered the part-part-whole schema (Resnick, 1989; Van de Walle, 2001) for addition. They were convinced of this schema as they identified it from all the facts. Apart from the schema that they identified in each basic addition fact, they also could identify the patterns that appeared among the facts. Understanding these patterns actually could improve their conceptual understanding as logical relations were part of the knowledge. Therefore, experiences to learn basic addition facts through counting and sense-making might help the students to understand these logical relations and thus memorise the facts meaningfully (Baroody et al., 2009; Byrnes, 2008; Reys et al., 2007). Although the cases were shown systematically by the teacher, the students prepared a list of basic addition facts that enabled them to identify the patterns that appeared. The facts that were arranged systematically also facilitated the students to memorise them efficiently.

The problem-solving activity was teacher-directed but a few constructivist approaches were applied and thus still enabled the students to make sense. The students were guided to understand the problem context through the use of concrete objects and a compelling context. Systematic presentation of the cases which were related to the basic addition facts stimulated the students to think actively about the relations and patterns. As a result, they solved the problem using their own strategy when they listed the remaining facts based on the patterns they observed. This finding supported the suggestion of Slavin (2009) that problem-solving activity could engage students in mathematical processes. Through these processes, the students organised and improved their knowledge of basic addition facts.

CONCLUSION

The instructional model used in the remedial intervention of this research involved application of concrete materials, application of a mixed instructional approach, delivery of conceptual and procedural knowledge, and use of problem-solving activity. Concrete materials could enable students to identify connections between mathematical ideas and real-world context, and hence engage them in active thinking and sense-making. However, this instructional strategy also resulted in reliance of some students in using it as a tool of counting physically in order to find the sum of math sentences. Other students proactively used the concrete materials to help them develop their ‘mental-counting’ and mental-reasoning skills. Generally, the teaching and learning process was teacher-directed. After demonstration and explanation were carried out by the teacher, students were required to apply the knowledge and skills in guided practices. However, the teacher allowed the students to apply alternative strategies in solving problems. Thus, flexibility in his instruction to incorporate some constructivist approaches resulted in some mathematical processes. The emphasis of learning both conceptual and procedural knowledge through problem-solving activity facilitated the students to master basic addition facts meaningfully and efficiently. The students also learned some process skills such as problem-solving strategy, reasoning skill, making connections and representations. Hence, a mixed instructional approach with the use of concrete materials and problem-solving might help students to learn conceptual and procedural knowledge concurrently. Their mathematical process skills could be improved when they are required to engage in active thinking and sense-making. However, teachers should reduce the use of behaviourist approaches gradually, and incorporate more student-centred approaches, based on the student individual differences and usual practice.
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Abstrak: Pembelajaran regulasi kendiri merujuk kepada kemahiran murid menyusun atur pembelajarannya secara efektif bagi mencapai matlamat pembelajarannya. Kajian ini bertujuan untuk mengkaji pengaruh faktor psikologi terhadap pembelajaran regulasi kendiri murid sekolah rendah. Faktor psikologi diri yang dikaji adalah efikasi kendiri, orientasi matlamat pembelajaran (intrinsik dan ekstrinsik) dan kepercayaan tentang kepintaran (entiti dan usaha). Kaedah penyelidikan kuantitatif telah digunakan untuk mencapai objektif penyelidikan. Sampel kajian terdiri daripada 639 orang murid Tahun 4 dan 5 dari 10 buah sekolah kebangsaan di Pulau Pinang. Teknik persampelan kelompok telah digunakan untuk memilih responden kajian. Instrumen Motivated Strategies for Learning Questionnaire (MSLQ) digunakan untuk mengukur kemahiran pembelajaran regulasi kendiri murid manakala faktor psikologi mereka pula diukur dengan Skala Efikasi Kendiri Kanak-kanak Skala Orientasi Matlamat dan Skala Beliefs of Intelligence. Instrumen-instrumen ini telah diubahsuai untuk digunakan dalam konteks Malaysia. Korelasi Pearson r dan analisis Regresi Berganda Stepwise digunakan untuk menganalisis data kajian. Keputusan pekali korelasi Pearson r menunjukkan bahawa kesemua faktor psikologi yang dikaji mempunyai hubungan positif yang signifikan dengan pembelajaran regulasi kendiri, kecuali kepercayaan entiti (r = .01, p > .05). Orientasi matlamat intrinsik (r = .52, p < .01) didapati mempunyai hubungan yang kuat dengan pembelajaran regulasi kendiri manakala efikasi kendiri mencatatkan korelasi yang sederhana (r = .39, p < .01). Faktor psikologi yang mempunyai hubungan lemah namun signifikan dengan pembelajaran regulasi kendiri ialah orientasi matlamat ekstrinsik (r = .08, p < .05) dan kepercayaan usaha (r = .27, p < .01). Hasil analisis Regresi Berganda Stepwise menunjukkan bahawa Model Regresi P3 (orientasi matlamat intrinsik, efikasi kendiri dan kepercayaan entiti) menyumbang sebanyak 31.3% (R2 = .313) perubahan varians terhadap pembelajaran regulasi kendiri [F(3,583) = 88.559, p < .05]. Pengaruh orientasi matlamat intrinsik (β = .473, p < .05) adalah paling tinggi, diikuti dengan efikasi kendiri (β = .128, p < .05) dan kepercayaan entiti (β = .081, p < .05). Model psikologi diri ini memberi sumbangan dalam meramal pembelajaran regulasi kendiri murid sekolah rendah. Kajian ini menunjukkan bahawa faktor psikologi diri harus diambil kira dalam usaha melahirkan murid yang lebih berdikari dan berkemahiran menyusun atur pembelajaran secara kendiri.


Kata Kunci: Pembelajaran regulasi kendiri, efikasi kendiri, orientasi matlamat, kepercayaan tentang kepintaran

Abstract: Self-regulated learning refers to one’s skill and will to regulate own learning processes effectively in order to attain the targetted learning goals. This study aims to investigate the influence of psychological factors on primary school pupils’ self-regulated learning. The psychological factors examined in this study include self-efficacy, goal orientations (intrinsic and extrinsic) and beliefs about intelligence (entity and effort). Quantitative research method was employed to achieve the objectives of the study. The sample was made up of 639 Year 4 and 5 pupils from 10 primary schools located in the state of Penang. Cluster sampling technique was used to select the respondents for this study. The Motivated Strategies Learning Questionnaire (MSLQ) was used to measure the pupil’s skill in self regulated learning while their psychological factors were gauged through the Children’s Self-Efficacy Scale, Goal Orientation Scale and Beliefs of Intelligence Scale.These instruments have undergone adaptation prior to application in the local context. The Pearson-r Correlational Analysis and Stepwise Regression Analyses were used to analyse the research data. Coefficient values revealed that all the examined psychological factors have positive and significant relationships with self-regulated learning, except for entity beliefs of intelligence (r = .01, p > 0.5). Intrinsic goal orientation (r = .52, p < .01) yeilded a large strength assocation with self-regulated learning while self-efficacy recorded a moderate strength relationship (r = .39, p < .01). Psycholgoical factors with significant but weak assocation with self-regulated learning were extrinsic goal orientation (r = .08, p < .05) and effort beliefs of intelligence (r = .27, p < .01). The results of Stepwise Regression Analysis show that the P3 Regresion Model (intrinsic goal orientation, self-efficacy and entity beliefs) contribute 31.3% (R2 = .313) of the variance in self-regualted learning [F(3,583) = 88.559, p < .05]. The influence of intrinsic goal orientation (β = .473, p < .05) was most significant, followed by self-efficacy (β = .128, p < .05) and entity beliefs (β = .081, p < .05). This psychological model contributes in explaining and predicting primary school pupil’s self-regulated learning.This study suggests that individual psychological factors ought to be taken into account when promoting greater independent and self-regulated learning skills amongst students.

Keywords: Motivational beliefs, self-efficacy, goal orientations, beliefs about intelligence

PENGENALAN

Pembelajaran regulasi kendiri (self-regulated learning) merupakan konstruk psikologi yang semakin mendapat perhatian para pendidik kerana kemahiran ini menyokong pembelajaran aktif dan mampu menghasilkan pencapaian akademik yang tinggi (Pintrich, 1999; Schunck & Zimmerman, 2012). Tingkah laku pembelajaran kanak-kanak mula terbentuk pada peringkat sekolah rendah. Tahap umur 7 hingga 12 tahun adalah masa yang sesuai dan mendorong kanak-kanak untuk menjadi lebih berdikari dalam proses pembelajaran. Hal ini selaras dengan matlamat pendidikan untuk membentuk kanak-kanak yang berkemampuan dan berkemahiran belajar secara terarah kendiri (Kementerian Pelajaran Malaysia, 2006; Mohamad Azrien & Alwee, 2009).

Pembelajaran regulasi kendiri bukan sahaja melewati batas kemahiran-kemahiran kognitif yang ditekankan oleh ahli-ahli metakognitif, malah turut menggambarkan motivasi dalaman yang ditadbir sendiri serta kawalan sumber dan persekitaran untuk mengoptimumkan output pembelajaran (Ng, 2010). Pintrich (2004) menganjurkan bahawa strategi pembelajaran regulasi kendiri terbahagi kepada strategi kognitif, metakognitif dan pengurusan sumber pembelajaran. Komponen kognitif dan metakognitif termasuk strategi ulangan, huraian, pengorganisasian, pemikiran kritis dan strategi metakognitif manakala strategi pengurusan sumber pula merangkumi pengurusan masa, persekitaran, daya usaha dan bantuan orang lain. Untuk menjadi cekap dalam pembelajaran regulasi kendiri, murid-murid sekolah rendah bukan sahaja perlu menguasai kemahiran (skill) untuk menyusur atur aktiviti pembelajaran mereka malahan perlu mempunyai motivasi (will) yang tinggi untuk berbuat demikian. Hal ini disokong oleh Teori Kognitif Sosial yang menekankan interaksi antara faktor psikologi diri aktiviti dengan persekitaran pembelajaran (Pintrich, 1999; Bandura, 1986) (Rajah 1). Teori Kognitif Sosial yang diperkenalkan oleh Bandura (1986) mengandaikan bahawa cara manusia berfungsi dipengaruhi oleh faktor diri, tingkah laku dan persekitaran. Oleh itu, ketiga-tiga faktor ini turut mempengaruhi pembelajaran regulasi kendiri. Secara spesifiknya, pembelajaran regulasi kendiri didorong oleh faktor-faktor psikologi diri yang mengarahkan tingkah laku pembelajaran untuk mengoptimumkan persekitaran dan hasil pembelajaran. Peranan faktor psikologi diri dalam proses pembelajaran juga disokong oleh Teori Jangkaan-Nilai (Expectancy-Value Theory) (Wigfield & Eccles, 2000), Teori Matlamat Pencapaian (Goal Achievement Theory) (Schunk, 1989) dan Teori Kepintaran Implisit (Implicit Theory of Intelligence) (Dweck, 2000). Misalnya, Teori Jangkaan-Nilai menekankan pengaruh efikasi kendiri dalam proses pembelajaran kendiri. Teori Matlamat Pencapaian dan Teori Kepintaran Implisit pula masing-masing mengetengahkan pengaruh orientasi matlamat dan kepercayaan terhadap kepintaran dalam proses pembelajaran regulasi kendiri.
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Rajah 1. Hubungan antara faktor psikologi dengan pembelajaran regulasi kendiri

Sumber: Pintrich (1999) dan Bandura (1986)




FAKTOR PSIKOLOGI DENGAN PEMBELAJARAN REGULASI KENDIRI

Sorotan kajian (Premavathy, 2005; Ergul, 2004) menunjukkan bahawa faktor psikologi diri memainkan peranan penting dalam pembelajaran regulasi kendiri. Faktor-faktor psikologi yang ditekankan dalam kajian-kajian lepas ialah faktor efikasi kendiri, orientasi matlamat dan kepercayaan murid-murid tentang kepintaran. Misalnya, dalam kajian Wigfield dan Eccles (2000), Seefeldt (2005), Ng (2000), Saemah dan John (2006), Dweck (2000) dan Yin (2009) lebih menekankan kepentingan faktor psikologi diri untuk meningkatkan pembelajaran regulasi kendiri.

Efikasi Kendiri

Efikasi kendiri (self-efficacy) merujuk kepada kepercayaan seseorang tentang kemampuannya untuk berjaya dalam mempelajari sesuatu mata pelajaran akademik (Bong & Clark, 1999). Hubungan antara efikasi kendiri dengan pencapaian akademik dan tingkah laku pembelajaran disokong oleh Teori Jangkaan-Nilai yang dianjurkan oleh Wigfield dan Eccles (2000). Teori ini menegaskan bahawa faktor psikologi diri khususnya efikasi kendiri dapat mempengaruhi pembelajaran kerana jangkaan seseorang terhadap kejayaan memberi kesan terhadap tingkah laku pembelajarannya. Hal ini selaras dengan pandangan para pengkaji (Wigfield & Eccles, 2000; Pintrich, 1999) bahawa efikasi kendiri merupakan sumber motivasi utama dalam proses pembelajaran kendiri. Justeru, murid yang menjangkakan dirinya mampu mencapai matlamat pembelajaran yang ditetapkan akan lebih cenderung untuk menggunakan strategi-strategi pembelajaran. Dalam perkataan lain, jangkaan efikasi yang positif memandu tingkah laku yang strategik untuk mencapai matlamat pembelajaran. Kajian Seefeldt (2005) membuktikan bahawa murid-murid yang mempunyai efikasi kendiri yang tinggi cenderung mengatur strategi untuk mengoptimumkan pembelajaran masing-masing. Dapatan ini turut disokong oleh kajian-kajian lepas yang mendapati bahawa efikasi kendiri memberi impak positif terhadap pembelajaran regulasi kendiri dan pencapaian akademik (Samsilah, 2000; Daeryong & Husein, 2009).

Orientasi Matlamat

Matlamat merupakan piawai yang ingin dicapai oleh individu dalam proses pembelajaran (Schunk, 1989). Penentuan matlamat merupakan elemen penting bagi menentukan kejayaan seseorang sebagaimana yang dianjurkan oleh Teori Matlamat-Pencapaian (Goal-Achievement Theory). Orientasi matlamat (goal orientation) penting dalam menggerakkan usaha, meningkatkan ketabahan dan mempengaruhi efikasi seseorang melalui proses komitmen (Pintrich, 1999). Orientasi matlamat boleh dibahagikan kepada orientasi intrinsik dan ekstrinsik. Murid yang mempunyai orientasi matlamat intrinsik mementingkan penguasaan pengetahuan dan kemahiran baru dalam proses pembelajaran, manakala mereka yang mempunyai orientasi matlamat ekstrinsik pula mementingkan pencapaian gred dan cenderung membandingkan kebolehan diri dengan yang lain (Pintrich, 1999). Kedua-dua jenis orientasi matlamat ini dapat mendorong murid ke arah pembelajaran regulasi kendiri, sebagai mana disokong oleh kajian lepas (Schunk, 1995; Samsilah, Abdul Majid, Othman, & Rohani, 2006).

Kajian Premavathy (2005), Garavalia dan Gredler (2002), dan Ng (2002) menunjukkan bahawa murid yang mempunyai matlamat intrinsik akan menunjukkan tingkah laku yang lebih positif dan cekap dalam menguruskan masa. Dapatan yang selari turut diperoleh dalam kajian Saemah dan John (2006) yang mendapati bahawa murid yang mempunyai orientasi matlamat intrinsik lebih cenderung menggunakan strategi pembelajaran (r = 0.49). Malahan Meece dan Holt (1993) mendapati bahawa murid yang bermatlamat intrinsik lebih aktif dalam penggunaan strategi kognitif, berbanding individu yang bermatlamatkan ekstrinsik. Hal ini kerana orientasi matlamat intrinsik mencatatkan korelasi lebih tinggi dengan tahap penggunaan strategi pembelajaran regulasi kendiri (r = 0.46, p < .05) berbanding orientasi matlamat ekstrinsik (r = 0.38, p < .05).

Kepercayaan tentang Kepintaran

Kepercayaan tentang kepintaran (beliefs about intelligence) merupakan salah satu faktor psikologi yang mungkin mempengaruhi pembelajaran regulasi kendiri (Yin, 2009). Menurut Implicit Theory of Intelligence, setiap individu mempunyai kepercayaan tertentu tentang kebolehubahan kepintaran (Dweck, 2000). Menurut Dweck (1999), sesetengah murid percaya bahawa usaha dapat meningkatkan tahap kepintaran mereka kerana kepintaran merupakan sesuatu yang boleh ubah (malleable). Mereka dikatakan mempunyai kepercayaan usaha (effort beliefs) dan yakin bahawa usaha dapat meningkatkan kepintaran dan sekali gus menjamin pencapaian akademik yang tinggi. Kepercayaan sedemikian lumrah dalam masyarakat Asia kerana daya usaha sebagai prasyarat untuk berjaya daripada segi akademik. Ibu bapa dan guru yang merupakan individu penting dalam kehidupan murid boleh mewarnai kepercayaan mereka tentang kebolehubahan kepintaran seseorang.

Dalam pada itu, terdapat juga individu yang percaya bahawa kepintaran merupakan sesuatu yang tetap tidak boleh diubah melalui usaha semata-mata. Kepercayaan tersebut dinamakan Dweck (2000) sebagai kepercayaan entiti (entity beliefs) (Ng, 2008). Dweck (2000) berpendapat bahawa apabila kanak-kanak mencapai umur 10 hingga 12 tahun, kepercayaan mereka tentang kepintaran akan memberi kesan terhadap prestasi sama ada berjaya atau gagal (Yin, 2009). Hal ini menunjukkan teori kanak-kanak tentang ciri-ciri kepintaran mempunyai implikasi pendidikan yang signifikan terhadap motivasi dan tingkah laku pembelajaran mereka (Schunk, 1989; Dweck & Leggett, 1988; Dweck, 1999; Cheng, Hau, Wen, & Kong, 2000; Dweck, Chiu, & Hong, 1995). Secara ringkasnya, kebanyakan kajian percaya bahawa kepintaran merupakan sesuatu yang boleh ditingkatkan melalui daya usaha yang memberi kesan positif terhadap tingkah laku dan pencapaian akademik (Mau, 1997; Lin & Fu, 1990). Hal ini kerana kepercayaan tentang kepintaran menggalakkan murid untuk bersifat rajin dan strategik dalam meningkatkan pencapaian diri.

PERNYATAAN MASALAH

Walaupun banyak kajian tentang pembelajaran regulasi kendiri telah dijalankan di luar negara, namun kajian tempatan, khususnya dalam konteks murid sekolah rendah amatlah terbatas. Penyelidikan dalam aspek tersebut penting memandangkan kebanyakan sekolah di Malaysia mengamalkan budaya pembelajaran yang berorientasikan peperiksaan (Lee, 2002; Syed Anwar & Merza, 2000). Murid-murid lazimnya tidak mempunyai kemahiran yang tinggi dalam menyusun atur pembelajaran kendiri secara efektif. Akibatnya, murid-murid, khususnya mereka yang berada pada peringkat sekolah rendah amat bergantung kepada guru dalam proses pembelajaran. Pembelajaran yang berpusatkan guru ini merupakan amalan pembelajaran sekian lama di sekolah rendah mahupun sekolah menengah (Zairon Mustapha, 1998). Namun, transformasi pendidikan di Malaysia kini semakin menekankan pembelajaran yang berpusatkan pelajar (Ng, Kamariah, Samsilah, Wong, & Petri Zabariah, 2005). Murid diharap menguasai kemahiran pembelajaran kendiri dan dapat melibatkan diri secara aktif dalam proses pembelajaran; selaras dengan falsafah pembelajaran sepanjang hayat (Ng, 2010). Untuk membantu murid menguasai kemahiran pembelajaran regulasi kendiri, faktor-faktor psikologi tidak boleh diabaikan, selaras dengan dapatan kajian lepas (Seefeldt, 2005; Samsilah et al., 2006; Cheng et al., 2000). Dapatan kajian dalam aspek ini berpotensi untuk memberi sumbangan daripada segi pembangunan intervensi dan strategi untuk meningkatkan kemahiran pembelajaran regulasi kendiri sejak dari peringkat sekolah rendah lagi. Lebih-lebih lagi kajian tentang atribut psikologi murid-murid sekolah rendah amat kurang dalam konteks Malaysia (Ng, 2007). Berdasarkan sorotan kajian tersebut, faktor-faktor psikologi yang harus diberi tumpuan adalah efikasi kendiri, orientasi matlamat dan kepercayaan murid tentang kepintaran (Ng, 2008). Berlandaskan masalah kajian tersebut, dua objektif kajian telah digariskan:



	Mengkaji hubungan antara faktor psikologi (efikasi kendiri, orientasi matlamat dan kepercayaan tentang kepintaran) dengan pembelajaran regulasi kendiri murid sekolah rendah.

	Mengkaji pengaruh faktor psikologi dalam meramal pembelajaran regulasi kendiri murid sekolah rendah.



METODOLOGI KAJIAN

Kajian ini menggunakan pendekatan kuantitatif. Sampel kajian terdiri daripada 639 orang murid Tahun Empat dan Lima daripada 10 buah sekolah kebangsaan di negeri Pulau Pinang. Rasional sampel ini dipilih dalam kalangan murid Tahap Dua adalah kerana pada peringkat umur tersebut mereka sudah mampu menguasai kemahiran pembelajaran regulasi kendiri (Ng, 2007). Selain itu, murid-murid ini juga mempunyai penguasaan bahasa yang lebih mantap. Justeru, pentadbiran soal selidik kajian adalah lebih sahih kerana kekangan bahasa boleh diminimumkan. Teknik persampelan kelompok telah digunakan untuk memilih responden kajian. Instrumen Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich, Smith, Garcia & Mckeachie, 1991) digunakan untuk mengukur kemahiran pembelajaran regulasi kendiri murid, manakala faktor psikologi mereka pula diukur dengan Skala Efikasi Kendiri Kanak-Kanak (Ng, 2008), Skala Orientasi Matlamat (Ng, 2008) dan Skala Beliefs of Intelligence (Stipek & Gralinski, 1996). Instrumen-instrumen ini telah diubah suai untuk digunakan dalam konteks Malaysia. Ujian rintis dijalankan untuk memastikan proses pentadbiran dan pungutan data berjalan lancar semasa ujian sebenar. Surat kebenaran juga diperoleh daripada Bahagian Perancangan dan Penyelidikan Pendidikan, Kementerian Pelajaran Malaysia, Jabatan Pelajaran Negeri (JPN), dan Pusat Pengajian Ilmu Pendidikan, Universiti Sains Malaysia. Analisis inferensi iaitu Korelasi Pearson r dan Regresi Berganda Stepwise digunakan untuk menganalisis data kajian. Teknik analisis Regresi Berganda Stepwise digunakan untuk mengkaji pengaruh faktor psikologi terhadap pembelajaran regulasi kendiri murid sekolah rendah kerana ia mempunyai banyak kelebihan. Menurut Diekhoff (1992) dan Chua (2009) teknik tersebut mempunyai kekuatan berbanding regresi pelbagai lain kerana ia lebih ekonomi dan dapat mengelakkan masalah multicollinearity akibat korelasi yang kuat antara variabel-variabel peramal (Diekhoff, 1992). Prosedur forward solution telah dilaksanakan. Penapisan data kajian termasuk ujian kenormalan telah dijalankan sebelum analisis statistik inferens dijalankan.


DAPATAN KAJIAN

Hubungan antara Variabel Psikologi dengan Pembelajaran Regulasi Kendiri

Jadual 1 menunjukkan dapatan analisis tentang hubungan antara faktor psikologi dengan pembelajaran regulasi kendiri. Keputusan pekali korelasi Pearson r menunjukkan bahawa kesemua faktor psikologi yang dikaji mempunyai hubungan positif yang signifikan dengan pembelajaran regulasi kendiri, kecuali kepercayaan entiti (r = .01, p > .05) dan orientasi matlamat ekstrinsik (r = .08, p < .05). Orientasi matlamat intrinsik (r = .52, p < .01) didapati mempunyai hubungan yang kuat dengan pembelajaran regulasi kendiri, manakala efikasi kendiri mencatatkan korelasi yang sederhana (r = .39, p < .01). Faktor psikologi yang mempunyai hubungan lemah namun signifikan dengan pembelajaran regulasi kendiri ialah kepercayaan usaha (r = .27, p < .01).

Jadual 1.   Analisis korelasi faktor psikologi dengan pembelajaran regulasi kendiri



	Faktor psikologi
	Nilai korelasi (r)




	Efikasi kendiri
	.39**




	Orientasi matlamat
	



	• Orientasi matlamat intrinsik
	.52**




	• Orientasi matlamat ekstrinsik
	.08*




	Kepercayaan terhadap kepintaran
	.27**




	Kepercayaan usaha (effort beliefs)
	.01





Nota: ** p < .01; * p < .05

Faktor Psikologi yang Mempengaruhi Pembelajaran Regulasi Kendiri

Jadual 2 menunjukkan bahawa orientasi matlamat intrinsik, efikasi kendiri dan kepercayaan entiti mempunyai nilai beta (β) yang signifikan. Hal ini bermakna setiap variabel ini menjelaskan varians dalam pembelajaran regulasi kendiri secara signifikan setelah pengaruh variabel-variabel lain dikawal secara statistik melalui analisis regresi berganda. Orientasi matlamat ekstrinsik dan kepercayaan usaha tidak dimasukkan dalam model regresi kerana variabel-variabel ini mempunyai nilai β yang terlalu kecil dan tidak signifikan selepas pengaruh variabel lain dikawal (Chua, 2009).


Jadual 2.   Nilai β bagi variabel-variabel psikologi



	Variabel
	Nilai β




	Orientasi matlamat intrinsik
	β = .473*




	Efikasi kendiri
	β = .128*




	Kepercayaan entiti
	β = .081*




	Orientasi matlamat ekstrinsik
	β = .007




	Kepercayaan usaha
	β = .037





Nota: * p < 0.05

Hasil analisis Regresi Berganda dalam Jadual 3 dan 4 menunjukkan bahawa tiga variabel psikologi dimasukkan dalam model regresi mengikut susunan nilai β yang signifikan. Orientasi matlamat intrinsik (β = .546, p < .05) sendiri menyumbang secara signifikan sebanyak 29.9% (R2 = .299) perubahan varians dalam pembelajaran regulasi kendiri [F(1,585) = 249.095, p < .05). Kombinasi antara kedua-dua variabel orientasi matlamat intrinsik (β = .472, p < .05) dan efikasi kendiri (β = .116, p < .05) menyumbang sebanyak 30.7% (R2 = .307) perubahan varians dalam pembelajaran regulasi kendiri [F(2,584) = 129.098, p < .05]. Seterusnya, kombinasi antara ketiga-tiga variabel orientasi matlamat intrinsik (β = .473, p < .05) dan efikasi kendiri (β = .128, p < .05) dan kepercayaan entiti (β = .081, p < .05) meningkatkan sumbangan perubahan varians pembelajaran regulasi kendiri kepada 31.3% (R2 = .313) [F(3,583) = 88.559, p < .05]. Persamaan regresinya dapat ditulis seperti berikut:


Y = 1.509 + 0.4041 + 0.1032 + 0.0483



Hasil analisis Regresi Berganda Stepwise menunjukkan bahawa Model Regresi P3 (orientasi matlamat intrinsik, efikasi kendiri dan kepercayaan entiti) menyumbang sebanyak 31.3% (R2 = .313) perubahan varians terhadap pembelajaran regulasi kendiri [F(3,583) = 88.559, p < .05]. Pengaruh orientasi matlamat intrinsik (β = .473, p < .05) adalah paling tinggi, diikuti dengan efikasi kendiri (β = .128, p < .05) dan kepercayaan entiti (β = .081, p < .05). Model psikologi diri ini memberi sumbangan dalam meramal pembelajaran regulasi kendiri murid sekolah rendah.


Jadual 3.   Rumusan regresi linear peramal faktor psikologi

[image: art]

Nota: * p < .05
Peramal (P1): (Pemalar); orientasi matlamat intrinsik
Peramal (P2): (Pemalar); orientasi matlamat intrinsik, efikasi kendiri
Peramal (P3):(Pemalar); orientasi matlamat intrinsik, efikasi kendiri dan kepercayaan entiti Variabel bersandar: Pembelajaran Regulasi Kendiri

Jadual 4.   Nilai koefisien bagi peramal faktor psikologi



	Model

	Variabel

	B

	Std. Error

	Beta

	t




	1

	Pemalar
	1.811

	.131

	

	13.829




	
	Orientasi matlamat intrinsik
	.466

	.030

	.546

	15.783*




	2

	Pemalar
	1.682

	.140

	
	12.045




	
	Orientasi matlamat intrinsik
	.403

	.038

	.472

	10.513*




	
	Efikasi kendiri
	.094

	.036

	.116

	2.585*




	3

	Pemalar
	1.509

	.157

	
	9.581




	
	Orientasi matlamat intrinsik
	.404

	.038

	.473

	10.584*




	
	Efikasi kendiri
	.103

	.036

	.128

	2.839*




	
	Kepercayaan entiti
	.048

	.020

	.081

	2.344*





Variabel bersandar: Pembelajaran Regulasi Kendiri (PRK), aras signifikan p < .05

PERBINCANGAN

Secara keseluruhannya, kajian ini mendapati bahawa faktor psikologi adalah penting dalam membentuk kemahiran pembelajaran regulasi kendiri pada peringkat awal. Hal ini kerana murid yang cekap dalam pembelajaran regulasi kendiri bukan sahaja menguasai kemahiran untuk menyusur atur aktiviti pembelajaran mereka tetapi juga mempunyai faktor psikologi yang mendorong mereka untuk berbuat demikian. Dapatan ini selari dengan kajian-kajian lepas (Ng, 2000; 2002; Ames & Archer, 1988) yang mendapati bahawa murid yang bermatlamat intrinsik cenderung menggunakan strategi-strategi untuk mengoptimumkan output pembelajaran masing-masing. Murid-murid ini juga lebih terdorong untuk meregulasi aktiviti-aktiviti pembelajaran mereka demi mencapai matlamat pembelajaran yang ditetapkan. Hal ini selari dengan kajian Meece dan Holt (1993) yang mendapati bahawa murid-murid yang bermatlamat intrinsik lebih aktif dalam penggunaan strategi kognitif berbanding mereka yang bermatlamatkan ekstrinsik. Selain itu, kajian ini mendapati bahawa efikasi kendiri memainkan peranan penting dalam pembelajaran regulasi kendiri murid sekolah rendah. Keputusan ini konsisten dengan kajian-kajian lepas (Bandura, 1997; Pintrich, 1999; Bong & Clark, 1999; Chaplain, 2000). Dapatan ini turut disokong Teori Jangkaan-Nilai yang menegaskan bahawa faktor individu dari segi efikasi kendiri dapat mempengaruhi pembelajaran berdasarkan jangkaan terhadap kejayaan (Wigfield & Eccles, 2000). Hal ini bermakna murid yang menjangkakan dirinya boleh berjaya daripada segi akademik akan lebih cenderung untuk menggunakan strategi-strategi pembelajaran. Hal ini demikian kerana murid yakin dan mempunyai efikasi kendiri yang positif untuk meningkatkan pembelajaran dan mencapai kejayaan akademik. Daripada segi kepercayaan terhadap kepintaran pula, kajian ini menemui dapatan yang menarik. Kepercayaan murid bahawa kepintaran adalah sesuatu yang tetap (entiti) dapat meramal tingkah laku regulasi kendiri mereka. Keputusan kajian ini memberi indikasi bahawa murid-murid yang percaya bahawa kepintaran ditentukan sejak kecil dan merupakan sesuatu yang tidak mudah diubah melalui daya usaha akan lebih cenderung dalam pembelajaran regulasi kendiri. Dapatan ini selari dengan kajian lepas (Schunk, 1989; Dweck & Leggett, 1988; Dweck, 1999; Cheng et al., 2000; Dweck et al., 1995).

KESIMPULAN

Secara keseluruhannya menunjukkan bahawa faktor psikologi murid mempunyai hubungan yang signifikan dengan pembelajaran regulasi kendiri murid sekolah rendah. Malahan faktor psikologi ini merupakan suatu faktor penting yang tidak boleh diabaikan kerana kombinasi tiga variabel psikologi, iaitu matlamat orientasi intrinsik, efikasi kendiri dan kepercayaan entiti dapat meramal lebih kurang satu per tiga daripada perubahan varians dalam pembelajaran regulasi kendiri. Dalam perkataan lain, terdapat faktor-faktor lain yang boleh mempengaruhi pembelajaran regulasi kendiri pada peringkat sekolah rendah seperti proses pengajaran dan pembelajaran, interaksi antara guru dengan pelajar, sokongan teknologi, asuhan ibu bapa, dan sebagainya (Khairul Azhar, 2009; Garavalia, & Gredler, 2002). Kajian lanjutan boleh dijalankan untuk menghasilkan model holistik untuk meramal pembelajaran regulasi kendiri murid sekolah rendah. Model ini perlu mengambil kira kedua-dua faktor psikologi murid dan persekitaran sosial serta fizikal dalam konteks pembelajaran regulasi kendiri.


Daripada segi implikasi pendidikan, dapatan kajian ini menunjukkan bahawa pembelajaran regulasi kendiri merupakan kunci kepada pembelajaran seumur hidup (Learning is a life time programme, 2006). Pendedahan awal tentang strategi pembelajaran perlu diterapkan sejak pada peringkat prasekolah dan sekolah rendah (Azizah, 2002). Hal ini kerana pada peringkat awal ini, murid dapat dibimbing dan disokong untuk melibatkan diri secara aktif dalam pembelajaran regulasi kendiri mengawal atur aktiviti pembelajarannya. Dapatan kajian ini memberi sumbangan dalam pembangunan intervensi dan strategi untuk meningkatkan kemahiran pembelajaran regulasi kendiri pada peringkat sekolah rendah. Sebarang intervensi dan program yang dirangka harus merangkumi inisiatif untuk memperkukuhkan atribut-atribut psikologi murid memandangkan faktor ini mempengaruhi 31.3% daripada perubahan varians dalam pembelajaran regulasi kendiri. Selain itu, para pendidik harus mengambil langkah positif untuk mempromosikan pembelajaran regulasi kendiri murid sekolah rendah. Langkah ini pasti dapat mengurangkan kebergantungan murid terhadap guru serta menggalakkan pembelajaran berpusatkan murid (Kementerian Pelajaran Malaysia, 2012; Samsilah, 2000).

Kesimpulannya, komuniti pendidik perlu sedar bahawa kesediaan murid daripada segi psikologi penting dalam usaha mempromosikan pembelajaran regulasi kendiri. Pada masa yang sama, persekitaran pembelajaran yang kondusif juga tidak boleh diabaikan. Tindakan komprehensif pelbagai pihak seperti Kementerian Pelajaran Malaysia, ibu bapa, sekolah dan murid itu sendiri diperlukan untuk melahirkan generasi muda yang cekap dan proaktif dalam proses pembelajaran.
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Abstrak. Kajian ini dijalankan untuk meninjau kesan penggunaan kaedah pembelajaran masteri terhadap pencapaian dan minat pelajar Tingkatan Enam Rendah dalam mata pelajaran Pengajian Am. Pengkaji menggunakan reka bentuk kuasi eksperimen. Objektif kajian ialah untuk mengenal pasti sama ada penggunaan kaedah pembelajaran masteri dalam mata pelajaran Pengajian Am dapat meningkatkan pencapaian dan tahap minat pelajar Kumpulan Eksperimen secara signifikan berbanding pelajar Kumpulan Kawalan yang diajar dengan menggunakan kaedah konvensional. Sampel kajian ini terdiri daripada 73 orang pelajar Tingkatan Enam Rendah Aliran Sastera dari sebuah sekolah. Instrumen kajian yang digunakan ialah praujian dan pascaujian untuk mengukur pencapaian pelajar, manakala soal selidik minat digunakan untuk meninjau tahap minat pelajar terhadap mata pelajaran Pengajian Am. Dapatan kajian ini menunjukkan bahawa penggunaan kaedah pembelajaran masteri dalam mata pelajaran Pengajian Am mampu meningkatkan pencapaian dan minat pelajar Kumpulan Eksperimen secara signifikan berbanding pelajar Kumpulan Kawalan yang diajar dengan menggunakan kaedah konvensional.

Kata Kunci: Pembelajaran masteri, minat, pelajar tingkatan enam, Pengajian Am

Abstract. The researchers conducted this study to investigate the effectiveness of mastery learning method on Lower Six students’ achievement and interest in the General Paper. The researchers employed a quasi experimental research design. The objectives of this research was to investigate whether the usage of the mastery learning method enhance the Experimental Group’s achievement and interest significantly compared to the Controlled Group. A total of 73 Lower Six Arts students were used as samples in the research. The pretest and posttest were used as research instrument to measure the students’ achievement, and questionaires on interest was used to measure the students’ interest towards General Paper. The findings of the research show that the utilisation of mastery learning method in teaching General Paper increased the Experimental Group’s achievement and interest significantly compared to the Controlled Group who was taught using the conventional method.

Keywords: Mastery learning, interest, form six students, General Paper

PENGENALAN

Seiring dengan hasrat FPK, pendidikan pada peringkat prauniversiti (Tingkatan Enam) wajar diberi perhatian yang serius bagi melahirkan bakal mahasiswa yang berkualiti sebelum mereka melangkah ke menara gading. Peperiksaan Sijil Tinggi Pelajaran Malaysia (STPM) dikendalikan oleh Majlis Peperiksaan Malaysia (MPM) dengan menyediakan sukatan pelajaran dan mengendalikan peperiksaan dengan cekap dan teratur. Mata pelajaran Pengajian Am (PA) merupakan mata pelajaran wajib bagi pelajar yang mengambil peperiksaan STPM.

Pelajar PA bukan sahaja diuji tentang pengetahuan dan kemahiran yang diperoleh di dalam kelas malah pelajar perlu peka terhadap isu semasa di dalam dan di luar negara yang merangkumi pelbagai disiplin ilmu. Para pelajar perlu mengaplikasikan pengetahuan dan kemahiran yang sedia ada secara matang untuk menyelesaikan pelbagai masalah.

Mengikut Format Peperiksaan STPM 2005, mata pelajaran PA terbahagi kepada Kertas 1 (900/1) dan Kertas 2 (900/2). Kertas 1 meliputi Bahagian Kenegaraan Malaysia, Bahagian Dasar Dalam dan Luar Negara, Bahagian Isu Semasa serta Penyelesaian Masalah. Kertas 1 terdiri daripada 60 soalan aneka pilihan dan memberikan kewajaran markah sebanyak 37.5%. Manakala Kertas 2 pula merangkumi Bahagian A (Esei laras sastera), Bahagian B (Esei laras sains), Bahagian C (Kefahaman dan ulasan teks sastera dan sains), Bahagian D (Mengalih maklumat daripada linear kepada bukan linear) dan Bahagian E (Mengalih bentuk bukan linear kepada teks linear) yang memberikan kewajaran markah sebanyak 62.5%.

Oleh kerana liputan dan sukatan pelajaran yang lebih luas bagi mata pelajaran PA, maka guru mata pelajaran PA harus merangsang pembelajaran dan mewujudkan situasi pembelajaran yang berkesan kepada pelajar berdasarkan pendekatan pengajaran yang berkualiti. Pengajaran ialah penyusunan perkara-perkara luar untuk menggerakkan dan menyokong proses-proses dalam fikiran semasa pembelajaran pelajar melalui perubahan tingkah laku untuk mengekalkan pengetahuan (Gagne, 1988). Oleh yang demikian, kaedah pengajaran guru haruslah efektif dan terancang bagi membolehkan pelajar menguasai pengajaran yang berkesan dan memperoleh pencapaian yang optimum.

Latar Belakang Kajian

Dalam konteks pendidikan formal, kaedah pengajaran guru yang sistematik dan efektif adalah penting untuk pelajar menerima pengetahuan dan menjalankan aktiviti pembelajaran yang berkesan. Pemilihan pendekatan pengajaran dan pembelajaran yang tepat dan sesuai oleh guru dapat menjamin pencapaian objektif sesuatu pengajaran secara optimum. Mulai tahun 1995, Pusat Perkembangan Kurikulum (PPK) memberikan penekanan kepada penggunaan konsep pembelajaran masteri yang diterapkan dalam aktiviti rancangan pengajaran guru. Hal ini kerana pembelajaran masteri adalah suatu kaedah pembelajaran yang memastikan semua murid menguasai hasil pembelajaran yang dihasratkan dalam satu unit pembelajaran sebelum berpindah ke unit seterusnya. Kaedah ini memerlukan masa yang banyak untuk dilaksanakan dalam proses pengajaran dan pembelajaran bagi menghasilkan pembelajaran yang berkualiti dan lebih terancang (Bloom, 1981).

Kegagalan guru memilih kaedah pengajaran yang sesuai menyebabkan pelajar tidak mampu menguasai sepenuhnya kandungan mata pelajaran PA. Satu tinjauan awal yang menggunakan soal selidik telah dijalankan bagi mengenal pasti kaedah mengajar yang digunakan oleh lapan orang guru mata pelajaran PA di lima buah sekolah di Pulau Pinang.

Analisis tinjauan awal menjelaskan bahawa 100% guru menggunakan kaedah penerangan dan latih tubi, sementara 75% guru menggunakan kaedah perbincangan dan 37.5% menggunakan kaedah pembentangan pelajar. Tinjauan tersebut menjelaskan bahawa sebanyak 2.5% guru mengatakan kaedah mengajar yang digunakan oleh mereka adalah berkesan, 37.5% guru menyatakan kaedah yang mereka gunakan itu memuaskan, 37.5% guru menjelaskan bahawa kaedah mengajar mereka kurang memuaskan, dan tiada guru (0%) menyatakan bahawa kaedah pengajaran yang digunakan itu pada tahap amat berkesan. Selain itu, analisis tinjauan awal juga memaparkan tahap minat pelajar terhadap mata pelajaran PA kurang memuaskan, iaitu hanya 12.5% pelajar yang berminat, 50% pelajar kurang berminat dan 37.5% pelajar tidak berminat dengan kaedah pengajaran yang digunakan oleh guru PA.

Secara keseluruhan, analisis tinjauan awal memperlihatkan bahawa kaedah pengajaran guru yang tidak berkesan menyebabkan pelajar tidak berminat terhadap mata pelajaran PA. Menurut Guskey (2007), kebanyakan guru menggunakan keadah pengajaran tradisional dan mereka menghadapi kesukaran dalam menentukan kaedah pengajaran yang sesuai untuk pelajar yang berbeza kecerdasan. Justeru, kajian ini akan memfokuskan kepada satu kaedah pembelajaran yang unik iaitu kaedah pembelajaran masteri untuk diaplikasikan dalam mata pelajaran PA bagi meninjau keberkesanannya.

PERNYATAAN MASALAH

Mata pelajaran PA merupakan subjek wajib dan para pelajar perlu lulus untuk melayakkan mereka memiliki sijil STPM di samping sebagai prasyarat untuk mendapat tempat di institusi pengajian tinggi awam (IPTA). Jika diteliti daripada analisis laporan keputusan STPM yang dikemukakan oleh Majlis Peperiksaan Malaysia (MPM) pada tahun 2011, mata pelajaran PA merupakan salah satu daripada 11 mata pelajaran yang prestasinya telah merosot sebanyak 0.09%, iaitu 80.78% pada tahun 2010 berbanding tahun 2009 sebanyak 80.87% (MPM, 2011).

Selain itu, analisis keputusan peperiksaan STPM bagi mata pelajaran PA pada peringkat sekolah yang terlibat dalam kajian ini telah menunjukkan kemerosotan yang berterusan bermula pada tahun 2008 (92.31%), tahun 2009 (86.41%) dan tahun 2010 (78.90%). Pada tahun 2010, calon yang mendapat gred A ialah sebanyak 13.76%, Gred B hingga D sebanyak 76.7% dan sebanyak 4.6% calon mendapat Gred F bagi mata pelajaran PA. Secara keseluruhannya, pencapaian pelajar dalam mata pelajaran PA adalah sederhana sahaja. Analisis tinjauan awal mendapati para pelajar tidak berminat pada bahagian Kenegaraan Malaysia kerana mereka sukar mengingat fakta, tidak dapat menguasai kandungannya dan gagal membuat persediaan awal. Bagi Bahagian D (Mengalih teks linear kepada bukan linear) guru-guru PA menjelaskan bahawa pelajar menghadapi masalah memilih media yang tepat, masalah memindahkan maklumat daripada petikan ke dalam jadual, menentukan skala dengan tepat, lemah dalam pengiraan jejari dan nisbah jejari carta pai, dan gagal melukis graf dan carta pai dengan teknik yang betul.

Tambahan pula, Laporan Lengkap Analisis Keputusan Peperiksaan STPM yang disediakan oleh MPM dari tahun 2008 hingga 2010 menunjukkan bahawa prestasi calon adalah pada tahap memuaskan sahaja dan MPM menjelaskan dengan terperinci kelemahan dan masalah pelajar dalam mata pelajaran PA:K1: Kenegaraan Malaysia seperti berikut:


Banyak calon yang belum memahami prosedur pemberian status kewarganegaraan Malaysia…, pelajar tidak memberikan jawapan tepat tentang proses penggubalan perundangan kecil dan masih banyak calon tidak memahami fungsi dan peranan mahkamah di Malaysia.

(MPM, 2009, p. 2)


Terdapat seramai 21 orang calon yang mendapat markah terendah, iaitu 0 markah. Bagi soalan aras sukar hanya 38% calon yang dapat menjawab dengan betul. Respons calon terhadap soalan lain pada tahap memuaskannya sahaja.

(MPM, 2010, p. 2)



Selain itu, Laporan MPM pada tahun 2008 hingga 2010 bagi mata pelajaran PA:K2: Bahagian D (mengalih bentuk maklumat daripada linear kepada bukan linear) menjelaskan kelemahan dan masalah yang dihadapi oleh calon seperti berikut:


Calon cuai iaitu tidak menulis unit, tiada maklumat pada paksi dan petunjuk tidak lengkap, pelajar hanya mampu menyediakan jadual sahaja. Pelajar lemah menginterpretasi data dan memindahkan maklumat dalam bentuk prosa kepada bentuk jadual dan graf atau carta. Calon juga kehilangan markah disebabkan kecuaian daripada segi teknik dan isi.

(MPM, 2008, p. 5)

Prestasi jawapan calon kurang memuaskan, salah menulis tajuk, tidak menulis unit, maklumat pada paksi tidak tepat dan petunjuk tidak lengkap.

(MPM, 2009, p. 5)

Kemahiran menganalisis dan mentafsirkan masih belum dikuasai. Kecuaian dan ketidaktelitian dalam menghasilkan jawapan menyebabkan kehilangan markah yang banyak, kekemasan media tidak berkualiti, mengabaikan aspek pewarnaan/lorekan yang sistematik, kesalahan menulis tajuk, sumber, label dan tidak menyiapkan jawapan.

(MPM, 2010, p. 5)



Kelemahan pelajar dalam menguasai isi kandungan Bahagian Kenegaraan Malaysia dan kemahiran teknikal, iaitu melukis graf dan carta pai bandingan dengan teknik yang tepat dan cekap telah memberikan implikasi negatif terhadap pencapaian mereka dalam mata pelajaran PA. Kaedah pengajaran konvensional turut menjadi faktor pelajar gagal menguasai pengajaran guru sepenuhnya. Pengajaran secara konvesional hanya membolehkan sebilangan pelajar yang akan mencapai markah tinggi dalam ujian dan ramai pelajar akan mendapat markah sederhana atau gagal (Sharifah Alwiah, 1983).

Tujuan Kajian

Kajian ini bertujuan mengkaji kesan penggunaan kaedah pembelajaran masteri terhadap pencapaian pelajar dalam mata pelajaran PA (Bahagian Kenegaraan Malaysia dan Bahagian D: Melukis graf dan carta pai bandingan). Pencapaian pelajar bagi Bahagian Kenegaraan Malaysia diuji melalui soalan aneka pilihan manakala bagi Bahagian D, pelajar diuji melalui soalan melukis Graf Garis Pelbagai, Graf Bar Komponen dan Carta Pai Bandingan. Selain itu, kajian ini juga bertujuan untuk mengenal pasti sama ada terdapat perbezaan yang signifikan dari aspek minat pelajar terhadap mata pelajaran PA sebelum dan selepas pengajaran dengan menggunakan kaedah pembelajaran masteri.

Hipotesis Kajian

Berikut ialah lima hipotesis nol yang dibentuk untuk diuji pada aras signifikan 0.05.



	H01:
	Tidak terdapat perbezaan yang signifikan antara pencapaian pelajar Kumpulan Eksperimen dengan pencapaian pelajar Kumpulan Kawalan bagi Soalan Aneka pilihan (Kenegaraan Malaysia): Bab Agensi-Agensi Pusat.



	H02:

	Tidak terdapat perbezaan yang signifikan antara pencapaian pelajar Kumpulan Eksperimen dengan pencapaian pelajar Kumpulan Kawalan bagi soalan Graf Garis Pelbagai.




	H03:

	Tidak terdapat perbezaan yang signifikan antara pencapaian pelajar Kumpulan Eksperimen dengan pencapaian pelajar Kumpulan Kawalan bagi soalan Graf Bar Komponen.




	H04:

	Tidak terdapat perbezaan yang signifikan antara pencapaian pelajar Kumpulan Eksperimen dengan pencapaian pelajar Kumpulan Kawalan bagi soalan Carta Pai Bandingan.




	H05:

	Tidak terdapat perbezaan yang signifikan antara pencapaian pelajar Kumpulan Eksperimen dengan pelajar Kumpulan Kawalan bagi minat terhadap mata pelajaran Pengajian Am.





TINJAUAN LITERATUR

Perbincangan pengkaji meliputi teori pembelajaran masteri, kelebihan kaedah pembelajaran masteri, elemen pembelajaran masteri yang merangkumi prinsip pembelajaran masteri dan strategi pembelajaran masteri. Tinjauan juga dilakukan terhadap dapatan kajian pengkaji-pengkaji lain tentang kesan pembelajaran masteri daripada aspek kognitif yang meliputi pencapaian pelajar, retensi (pengekalan) pengetahuan, pemindahan pelajaran dan kadar pembelajaran. Kesan pembelajaran masteri daripada aspek afektif, iaitu minat pelajar terhadap pembelajaran turut diselidik oleh pengkaji.


Teori Pembelajaran Masteri

Pembelajaran masteri merupakan satu pendekatan pengajaran dan pembelajaran yang berfokuskan kepada penguasaan murid dalam sesuatu perkara yang diajar. Pada tahun 1960-an, Bloom meneruskan kajian terhadap pembelajaran masteri dan menamakannya sebagai Learning for Mastery berlandaskan kepada falsafah bahawa semua pelajar boleh menguasai sesuatu pengetahuan atau kemahiran dengan baik dan penuh keyakinan sekiranya keadaan yang sesuai dan masa yang mencukupi, serta arahan yang sistematik disediakan untuk murid menguasai pembelajarannya (Bloom, 1968). Bloom telah mengasaskan strategi pembelajaran masteri yang dikenali sebagai Mastery Learning, iaitu satu kaedah pembelajaran yang berkualiti, tersusun dan sistematik untuk pelajar (McNeil, 1969).

Menurut Bloom (1971), pembelajaran masteri membahagikan sesuatu topik kepada unit-unit kecil dan pelajar diajar dengan cara yang terancang untuk mencapai objektif pelajaran. Guru akan mengadakan ujian diagnostik selepas setiap unit pembelajaran. Pelajar perlu menguasai pelajaran secara tipikal antara 80% hingga 90% dalam satu unit sebelum guru berganjak ke unit seterusnya (Block & Burns, 1976). Sekiranya pelajar tidak mencapai masteri maka aktiviti pemulihan akan diberikan sehingga mereka mencapai tahap masteri yang ditetapkan dan bagi pelajar yang telah berjaya menguasai pelajaran aktiviti pengayaan dan pengukuhan akan diberikan. Kaedah pembelajaran masteri oleh Bloom telah dikembangkan oleh pelajar beliau, iaitu Block dan Anderson (1975) dan kaedah pembelajaran masteri ini juga telah dikaji dan disokong oleh beberapa pengkaji lain seperti Carroll (1963), Keller (1968), Kim (1971), Chi (1993) dan Block (1974). Kajian Mustafa (2008) dan Suhaiza (2009) turut menunjukkan pembelajaran masteri membantu pelajar memindahkan pengetahuan dengan baik.

Proses Pembelajaran Masteri

Proses pembelajaran masteri yang dikemukakan oleh Guskey (1997) dijelaskan dalam Rajah 1, iaitu guru menggunakan kaedah pembelajaran masteri untuk mengajar Unit 1 dan pelajar diberikan ujian diagnostik 1. Seterusnya pelajar yang berjaya mencapai aras masteri akan diberikan aktiviti pengayaan yang lebih mencabar. Pelajar yang tidak mencapai aras masteri akan menjalani aktiviti pemulihan sehingga mereka dapat memantapkan penguasaan dan seterusnya mereka akan diberikan ujian diagnostik 2 yang memberikan peluang kepada pelajar untuk mencapai tahap masteri sebelum guru beralih ke Unit 2.



[image: art]

Rajah 1. Kerangka proses pembelajaran masteri

Sumber: Dipetik dan diubah suai daripada Guskey (1997)



Keistimewaan kaedah pembelajaran masteri ialah terdapat kesepaduan antara maklum balas, aktiviti pemulihan dan aktiviti pengayaan. Proses pembelajaran masteri dapat menentukan tahap kebolehan pelajar dan mereka dapat membaiki kelemahan dan mengukuhkan penguasaan sehingga semua pelajar dapat mencapai tahap masteri.

Elemen-Elemen Asas dalam Pembelajaran Masteri

Kaedah pembelajaran masteri mempunyai elemen khusus, iaitu prinsip pembelajaran masteri dan strategi pembelajaran masteri. Kesepaduan antara elemen-elemen ini sangat penting untuk memastikan pelajar memperoleh pembelajaran yang berkesan di samping mencapai tahap masteri yang ditentukan berdasarkan objektif sesuatu unit pelajaran.

Prinsip Pembelajaran Masteri

Pembelajaran masteri menitikberatkan penguasaan pelajar untuk mencapai tahap masteri berdasarkan objektif pelajaran bagi setiap unit pembelajaran sebelum pelajar meneruskan pelajaran ke unit lain. Pembelajaran masteri merupakan teori dan prinsip pembelajaran yang berkaitan dengan satu set arahan yang praktikal (Bloom, 1968). Pelaksanaan pengajaran guru mengikut prinsip pembelajaran masteri membantu pelajar mengikuti pembelajaran dengan berkesan. Menurut Block dan Anderson (1975), guru perlu merancang pengajaran yang sistematik untuk mengawal, mengubah serta meningkatkan tahap penguasaan pelajar terhadap sesuatu pelajaran.

Ciri-ciri Pembelajaran Masteri

Menurut PPK (KPM, 2001, p. 3), pelaksanaan pembelajaran masteri berdasarkan enam ciri berikut:


	Objektif pelajaran untuk setiap unit pembelajaran ditentukan.

	Aktiviti pengajaran dan pembelajaran yang berkesan, menarik dan menyeronokan dengan menggunakan alat bantu mengajar yang sesuai.

	Murid perlu menguasai 80% aras masteri yang ditetapkan dalam setiap unit pembelajaran sebelum beralih ke unit pembelajaran baru.

	Penilaian berasaskan ujian diagnostik.

	Aktiviti pemulihan dilaksanakan bagi pelajar yang belum mencapai tahap masteri.

	Aktiviti pengayaan dijalankan kepada pelajar yang telah mencapai tahap masteri.



Guru perlu menyusun langkah-langkah pengajaran masteri yang meliputi penetapan objektif pelajaran, set induksi, perkembangan pelajaran, penilaian, aktiviti pemulihan, aktiviti pengukuhan dan pengayaan, penilaian semula dan refleksi.

Keberkesanan Pembelajaran Masteri Terhadap Pencapaian dan Aspek Kognitif

Kajian tentang kesan pembelajaran masteri terhadap pencapaian telah mendapat perhatian ramai pengkaji sejak 1960-an lagi. Tinjauan mereka adalah untuk melihat keberkesanan kaedah pembelajaran masteri dalam pelbagai bidang ilmu seperti kajian Bloom (1968), Block dan Burns (1976), Carrol (1971), dan Guskey (1983; 2010). Menurut Block (1974), kebanyakan penyelidikan tentang pembelajaran masteri memaparkan kesan positif terhadap pembelajaran dan pencapaian pelajar. Block dan Burns (1976) telah membandingkan kajian Pembelajaran Masteri Bloom (Bloom, 1968) dan Personalized System of Instruction (PSI) oleh Keller (1968), dan mereka menyimpulkan bahawa pembelajaran masteri oleh Bloom lebih memberi kesan positif yang tinggi terhadap pencapaian pelajar, manakala PSI oleh Keller pula lebih tertumpu kepada pembelajaran secara individu.

Berdasarkan meta-analisis terhadap kesan pembelajaran masteri yang telah dilakukan oleh Guskey dan Pigott (1988), dan Kulik, Kulik dan Bangert-Drowns (1990) memberi fokus ke atas pencapaian pelajar, retensi (pengekalan) pembelajaran, kesan afektif dan pengajaran guru. Dapatan meta-analisis menunjukkan bahawa pembelajaran masteri memberikan kesan positif terhadap pencapaian murid, meningkatkan pemahaman dan membentuk tingkah laku positif terhadap pembelajaran.


Abakpa dan Iji (2011) telah mengkaji kesan pembelajaran masteri dalam topik Geometri bagi pelajar sekolah menengah. Dapatan kajian mereka memaparkan bahawa kaedah pembelajaran masteri telah meningkatkan pencapaian pelajar lelaki dan perempuan secara setara, dan berjaya merapatkan jurang pencapaian antara pelajar berkebolehan tinggi dan rendah dalam topik Geometri.

Oloyede (2010) telah mengkaji keberkesanan pembelajaran masteri dalam mata pelajaran Kimia di tiga buah sekolah menengah di Bauchi, Nigeria. Hasil kajian beliau menunjukkan bahawa strategi pembelajaran masteri lebih efektif terhadap pencapaian dan konsep kendiri murid turut meningkat. Dapatan kajian ini selaras dengan dapatan kajian Rusmawati (2005) dalam mata pelajaran Kimia Tingkatan 4 yang menunjukkan kaedah pembelajaran masteri mampu meningkatkan pencapaian dan pemahaman murid. Menurut Guskey dan Pigott (1988), kesan pembelajaran masteri dalam mata pelajaran Sains menunjukkan pencapaian murid kumpulan eksperimen lebih baik daripada kumpulan kawalan.

Hasil kajian Mohd Noor, Irrina Shakinah, Haslina dan Hafiza (2010) turut memaparkan aplikasi pembelajaran masteri melalui Program “I See You” telah membantu meningkatkan pencapaian murid kategori lemah dan murid berjaya memperoleh gred A dan B dalam peperiksaan PMR 2009. Aplikasi pembelajaran masteri dalam program tersebut dianggap sebuah Program Intervensi yang telah berjaya meningkatkan pencapaian murid.

Keberkesanan pembelajaran masteri dalam mata pelajaran Sejarah Tingkatan Empat telah dikaji oleh Elanselvi (2010). Hasil kajian beliau menunjukkan bahawa penggunaan kaedah pembelajaran masteri telah membantu murid meningkatkan pencapaian Kumpulan Eksperimen secara signifikan berbanding Kumpulan Kawalan yang diajar dengan menggunakan kaedah konvensional. Murid juga dapat memahami fakta dan konsep sejarah yang kompleks serta menghubungkaitkan dalam konteks pembelajaran semasa.

Kajian yang dilakukan oleh Syahrulkhariyana (2008) dan Shanbhag (2007) memaparkan kumpulan eksperimen yang menerima rawatan pembelajaran masteri telah memperoleh pemahaman dan pencapaian yang lebih tinggi dalam Matematik berbanding kumpulan kawalan yang menggunakan kaedah pembelajaran tradisional.

Patriciah dan Changeiywo (2008) di Kenya telah meninjau implikasi pembelajaran masteri terhadap pencapaian pelajar dalam mata pelajaran Fizik bagi topik ‘Equilibrium and Centre of Gravity’. Pengkaji mendapati kaedah pembelajaran masteri sangat efektif dan membantu meningkatkan pencapaian murid dan beliau mencadangkan agar kaedah pembelajaran masteri ini sesuai diimplementasikan dalam sistem pendidikan di Kenya supaya lebih ramai murid mengambil mata pelajaran Fizik.

Stangl, Bank, House dan Reiter (2006) pula telah menggunakan kaedah pembelajaran masteri dalam mata pelajaran Statistik Asas. Hasil kajian beliau menjelaskan bahawa pembelajaran masteri telah memberikan kesan positif yang ketara terhadap pembelajaran dan retensi pengetahuan pelajar. Kajian Geertsema dan Lakshminarayanan (2012) turut menjelaskan pembelajaran masteri menggalakkan pembelajaran berpusatkan pelajar. Kajian Cook, Brydges, Zendejas, Hamstra dan Hatala (2013) pula menjelaskan pembelajaran masteri mampu meningkatkan kemahiran pembelajaran pelajar.

Selain itu, Sharifah Azura (2006) telah mengkaji kesan pembelajaran masteri terhadap kemahiran membaca dalam kalangan murid Tahun Dua. Dapatan kajian beliau menunjukkan murid dapat membaca perkataan yang mengandungi gabungan suku kata KVKV dan KVKVK dengan mudah tanpa perlu mengeja dan kaedah pembelajaran masteri ini sangat efektif bagi murid-murid pemulihan serta minat mereka juga terus meningkat untuk belajar. Kajian Fuchs dan Fuchs (1986) turut menjelaskan kaedah pembelajaran masteri mampu meningkatkan pencapaian murid yang lemah.

Selain itu, kajian pembelajaran masteri yang dilakukan oleh Kazu, Kazu dan Ozedemir (2005) dalam Kursus Asas Teknologi Maklumat telah memberikan kesan positif ke atas pencapaian pelajar yang telah mengikuti kursus tersebut. Aplikasi pembelajaran masteri dalam kursus ini didapati sangat berkesan dan menyebabkan ramai pelajar yang berjaya memperoleh tahap cemerlang pada akhir kursus tersebut.

Kajian pembelajaran masteri oleh McDonald (1982) di sekolah-sekolah di New York turut menunjukkan pencapaian murid kumpulan eksperimen yang menerima pengajaran dengan kaedah pembelajaran masteri meningkat tiga hingga empat kali lebih tinggi dalam peperiksaan berbanding murid kumpulan kawalan yang diajar dengan kaedah konvensional. Kulik dan Kulik (1989) telah membandingkan sebanyak 61 kajian yang menggunakan kaedah pembelajaran masteri dan kaedah konvensional. Dapatan kajian mereka menerangkan bahawa murid yang menerima pengajaran masteri telah mendapat markah yang lebih tinggi dan pencapaian mereka mencecah sehingga 89% berbanding murid kumpulan kawalan yang hanya mampu memperoleh pencapaian sebanyak 61% sahaja.

Chung Yue Ping (1979) telah mengkaji kesan pembelajaran masteri terhadap pencapaian murid dalam mata pelajaran Biologi. Hasil kajian beliau memaparkan terdapat peningkatan sebanyak 90% dalam pencapaian murid dan mereka dapat menguasai isi kandungan dan konsep-konsep biologi dengan lebih baik. Selain itu, murid begitu yakin terhadap pembelajaran dan murid berasa seronok mengikuti pembelajaran Biologi dengan kaedah pembelajaran masteri. Kajian Kim (1971) memaparkan keberkesanan pembelajaran masteri bagi topik Geometri dalam kalangan murid Gred 8 di Korea. Dapatan kajian tersebut menjelaskan sebanyak 75% murid kumpulan eksperimen yang diajar dengan kaedah pembelajaran masteri telah mencapai tahap masteri dengan skor 80% dalam peperiksaan akhir berbanding hanya 40% bagi murid kumpulan konvensional.

Kesan Pembelajaran Masteri Terhadap Retensi dan Pemindahan Pelajaran

Kaedah Pembelajaran Masteri memberi impak positif terhadap aspek retensi (retention), iaitu pelajar dapat mengekalkan pengetahuan dan pengalaman secara berterusan. Block (1974), Romberg, Shepler dan King (1970) serta Guskey (1980) telah mengkaji kesan pembelajaran masteri terhadap retensi. Kajian Block (1974) bertumpu kepada Matriks Algebra yang diajar kepada pelajar Gred 8 dalam tiga unit berurutan dan didapati terdapat hubungan linear antara tahap penguasaan pelajar dan retensi pelajar, iaitu lebih tinggi aras yang dikuasai, lebih baik tahap retensi dan pelajar kumpulan masteri telah mencapai tahap 85% hingga 95% retensi dalam topik Algebra.

Dapatan kajian Patriciah dan Changeiywo (2008) menunjukkan bahawa pembelajaran masteri memberikan kesan retensi dalam jangka masa panjang. Murid kumpulan masteri didapati menguasai pelajaran dan mengingati pelajaran dengan lebih baik berbanding murid kumpulan kawalan.

Kesan Pembelajaran Masteri daripada Aspek Afektif

Pembelajaran masteri juga memberikan kesan afektif kepada pelajar. Menurut Block dan Anderson (1975) dan Patriciah dan Changeiywo (2008), pembelajaran masteri telah meningkatkan minat pelajar terhadap sesuatu mata pelajaran. Suhaiza (2009) telah mengkaji kesan kaedah pembelajaran masteri dalam mata pelajaran Teknologi Kejuruteraan. Dapatan kajian beliau menunjukkan bahawa kaedah masteri telah meningkatkan minat pelajar terhadap Teknologi Kejuruteraan. Selain itu, kaedah pembelajaran masteri juga dapat melahirkan modal insan dan meningkatkan konsep kendiri murid. Dapatan kajian Hazri (2008) juga membincangkan peningkatan minat murid dalam pembelajaran jika guru menggunakan kaedah pedagogi yang berkesan.

Selain itu, Guskey (2007) menegaskan pembelajaran masteri memberi kesan afektif yang positif terhadap murid, iaitu murid mempunyai tahap minat dan keyakinan yang tinggi, peningkatan kehadiran murid ke sekolah, penglibatan aktif dalam kelas semasa pembelajaran dan sikap murid juga berubah menjadi positif. Kajian Kulik et al. (1990) menunjukkan terdapat kesan positif dalam perlakuan murid setelah mengaplikasikan pembelajaran masteri dalam jangka masa panjang, iaitu minat murid terhadap pembelajaran telah meningkat.

Soroton kajian yang dibincangkan memperlihatkan bahawa pembelajaran masteri mempunyai implikasi dan pengaruh yang kuat dalam aspek kognitif, iaitu pencapaian murid, retensi pengetahuan dan pemindahan pelajaran. Selain itu, daripada aspek afektif pula didapati pembelajaran masteri mampu meningkatkan minat, konsep kendiri dan sikap positif murid terhadap pelajaran.

METODOLOGI

Reka Bentuk Kajian

Dalam kajian ini, pengkaji menggunakan reka bentuk kuasi-eksperimen. Kumpulan Eksperimen diajar dengan menggunakan kaedah pembelajaran masteri sementara Kumpulan Kawalan pula diajar dengan menggunakan kaedah konvesional. Kumpulan Eksperimen dan Kumpulan Kawalan diberikan praujian dan soal selidik minat sebelum pengajaran. Seterusnya selepas pengajaran selama enam minggu, Kumpulan Eksperimen dan Kumpulan Kawalan diberikan pascaujian dan soal selidik minat untuk mengkaji kesan kaedah pembelajaran masteri dan kaedah konvensional terhadap pencapaian dan minat pelajar terhadap mata pelajaran Pengajian Am.

Sampel

Sampel kajian ini terdiri daripada 73 orang pelajar Tingkatan Enam Rendah Aliran Sastera di sebuah Sekolah Menengah di Pulau Pinang yang terdiri daripada kombinasi pelajar lelaki dan perempuan. Sampel dibahagikan kepada dua kumpulan, iaitu Kumpulan Eksperimen seramai 37 orang pelajar dan Kumpulan Kawalan seramai 36 orang pelajar.

Rasional Pemilihan Sampel

Sampel yang dipilih dalam kajian ini mempunyai empat ciri persamaan, iaitu:


	Pelajar akan menghadapi peperiksaan STPM pada tahun 2012

	Para pelajar ini terdiri daripada kaum Melayu, Cina dan India

	Kedua-dua kumpulan mempunyai pelajar lelaki dan perempuan

	Pencapaian pelajar dalam mata pelajaran Bahasa Malaysia, Sejarah dan Matematik bagi Peperiksaan SPM 2010 adalah setara




Instrumen Kajian

Instrumen yang digunakan untuk memperoleh data kajian adalah seperti berikut:

a. Praujian dan pascaujian

b. Soal selidik minat terhadap mata pelajaran Pengajian Am

Praujian dan pascaujian

Pengkaji mengendalikan praujian pada minggu pertama dan pascaujian pada minggu kelapan bagi kedua-dua kumpulan. Kandungan praujian dan pascaujian adalah sama, iaitu 20 soalan aneka pilihan bagi Bab 7 (Agensi-Agensi Pusat), satu soalan Graf Garis Pelbagai, satu soalan Graf Bar Komponen dan satu soalan Carta Pai Bandingan. Pascaujian diberikan kepada Kumpulan Eksperimen dan Kumpulan Kawalan untuk mengenal pasti tahap pencapaian pelajar selepas menerima rawatan menerusi kaedah pembelajaran masteri dan kaedah konvensional.

Soal selidik minat

Pengkaji telah menyediakan soal selidik minat terhadap mata pelajaran PA setelah mengubah suai soal selidik minat oleh Thirumalar (2006). Soal selidik minat meliputi terdiri daripada 19 item tentang minat pelajar terhadap mata pelajaran Pengajian Am. Soal selidik ini disediakan mengikut Skala Likert yang mempunyai skor untuk setiap respons mengikut julat nilai 1 hingga 5. Bagi pernyataan positif, 5 mata diberikan untuk pilihan sangat bersetuju dan 1 mata untuk pilihan sangat tidak bersetuju, dan sebaliknya bagi pernyataan negatif.

Kajian Rintis

Satu kajian rintis telah dijalankan oleh pengkaji bagi tujuan mendapatkan kebolehpercayaan praujian, pascaujian dan soal selidik minat yang digunakan dalam kajian ini. Pengkaji telah menjalankan kajian rintis terhadap 43 orang pelajar Tingkatan Enam Rendah di sebuah sekolah menengah di Pulau Pinang yang mempunyai ciri-ciri yang sama dengan sekolah yang terlibat dalam kajian ini. Koefisien kebolehpercayaan Alpha Cronbach yang diperoleh bagi soal selidik minat ialah ialah .925. Menurut Mohd. Majid (2005), nilai Alpha Cronbach 0.71–0.99 (71%–99%) adalah tahap yang terbaik. Bagi soalan aneka pilihan (yang digunakan dalam praujian dan pascaujian) pula, formula Kuder Richardson (KR20) digunakan dan nilai kebolehpercayaan yang diperoleh ialah 0.734. Oleh yang demikian, penyelidik merumuskan bahawa instrumen kajian ini sesuai digunakan dalam kajian sebenar.


Kesahan Praujian dan Pascaujian

Bagi mendapatkan kesahan praujian dan pascaujian dua orang guru pakar PA telah diminta menyemak soalan tersebut bagi memastikan tahap soalan yang disediakan sesuai bagi murid Tingkatan Enam.

Prosedur Kajian dan Pengumpulan Data

Prosedur Kajian dan pengumpulan data terdiri daripada tiga tahap. Pada tahap pertama guru telah menjalankan praujian dan mengedarkan soal selidik minat kepada kumpulan eksperimen dan kumpulan kawalan. Pada tahap kedua, guru menjalankan proses pengajaran dan pembelajaran mengikut rancangan pengajaran yang disediakan oleh pengkaji. Guru yang mengajar Kumpulan Eksperimen telah dilatih oleh pengkaji cara melaksanakan langkah-langkah pengajaran masteri dan dibekalkan dengan modul pengajaran yang lengkap. Kumpulan Eksperimen telah diajar dengan menggunakan kaedah pembelajaran masteri dan ujian diagnostik diberikan selepas setiap satu subunit pengajaran. Latihan pemulihan telah diberikan kepada pelajar yang belum mencapai tahap masteri dan pengujian semula telah dijalankan. Bagi pelajar yang telah mencapai tahap masteri aktiviti pengayaan diberikan. Kumpulan Kawalan pula menerima pengajaran dan pembelajaran dengan kaedah konvensional menggunakan topik yang sama dengan Kumpulan Eksperimen. Pada tahap ketiga pascaujian telah dijalankan bagi Kumpulan Eksperimen dan Kumpulan Kawalan dan soal selidik minat juga turut diberikan kepada para pelajar. Data yang diperoleh telah dianalisis dengan menggunakan Program SPSS Windows Versi 18.

ANALISIS DATA DAN DAPATAN KAJIAN

Data praujian, dianalisis dengan menggunakan Independent Sample t-test (Ujian-t Sampel Bebas) untuk mengenal pasti sama ada terdapat perbezaan yang signifikan di antara Kumpulan Eksperimen dengan Kumpulan Kawalan. Memandangkan terdapat perbezaan yang signifikan antara kedua-dua kumpulan dalam praujian, skor pascaujian telah dianalisis dengan menggunakan ujian ANCOVA bagi meluputkan perbezaan antara kedua-dua kumpulan (skor praujian dijadikan sebagai kovariat).

Dapatan ujian-t dalam Jadual 1 memaparkan terdapat perbezaan yang signifikan antara Kumpulan Eksperimen dengan Kumpulan Kawalan bagi Soalan Aneka Pilihan (t = 7.72; df = 69.7; p = 0.00), bagi soalan Graf Bar Komponen (t = 2.52; df = 56.1; p = 0.00), bagi soalan Carta Pai (t = 5.67; df = 61.9; p = 0.00) dan bagi minat sebelum pengajaran (t = 6.51; df = 70.8; p = 0.00). Walau bagaimanapun bagi min praujian soalan Graf Garis Pelbagai (t = 1.7; df = 58; p = 0.28) didapati tidak terdapat perbezaan yang signifikan antara Kumpulan Eksperimen dengan Kumpulan Kawalan.

Jadual 1.   Perbandingan pencapaian pelajar Kumpulan Eksperimen dengan Kumpulan Kawalan dalam praujian sebelum pengajaran

[image: art]

** Signifikan pada p < 0.05

Satu ujian Homogenity-of-Slopes Assumption telah dijalankan oleh pengkaji sebelum menjalankan ujian ANCOVA. Dapatan ujian Homogenity-of-Slopes Assumption menjelaskan bahawa tidak terdapat perbezaan yang signifikan antara Kumpulan Eksperimen dengan Kumpulan Kawalan bagi Soalan Aneka Pilihan (df = 2; F = 7.886; p = .06). Bagi Soalan Graf Garis Pelbagai juga tidak terdapat perbezaan yang signifikan antara Kumpulan Eksperimen dengan Kumpulan Kawalan (df = 2; F = .529; p = .592). Seterusnya, bagi soalan Graf Bar Komponen juga tidak terdapat perbezaan yang signifikan antara Kumpulan Eksperimen dengan Kumpulan Kawalan (df = 2; F = .582; p = .562). Begitu juga dengan soalan Carta Pai Bandingan, tidak terdapat perbezaan yang signifikan antara Kumpulan Eksperimen dengan Kumpulan Kawalan (df = 2; F = 2.383; p = .100). Bagi Minat terhadap mata pelajaran PA pula, didapati tidak terdapat perbezaan yang signifikan antara Kumpulan Eksperimen dengan Kumpulan Kawalan (df = 2; F = .624; p = .539). Dapatan ini membolehkan ujian ANCOVA dijalankan dengan menjadikan skor praujian sebagai kovariat.


Hipotesis Nol 1



	H01:
	Tidak terdapat perbezaan yang signifikan antara pencapaian pelajar Kumpulan Eksperimen dengan pencapaian pelajar Kumpulan Kawalan bagi Soalan Aneka Pilihan.




Dapatan kajian menunjukkan skor min pascaujian Kumpulan Eksperimen bagi Soalan Aneka Pilihan ialah 16.5 dan min Kumpulan Kawalan hanya 8.5. Hasil dapatan ini menunjukkan pencapaian Kumpulan Eksperimen lebih tinggi daripada Kumpulan Kawalan bagi Soalan Aneka Pilihan selepas pengajaran dengan menggunakan kaedah pembelajaran masteri.

Jadual 2.   Dapatan ujian ANCOVA Bagi soalan aneka pilihan dalam pascaujian



	Sumber
	Jenis III jumlah kuasa dua

	df

	Min kuasa dua

	F

	p




	Model dibetulkan
	1224.53

	2

	612.27

	160.19

	.000




	Pintasan
	365.54

	1

	365.54

	95.64

	.000




	Prakeseluruhan
	60.70

	1

	60.70

	15.90

	.000




	Kumpulan
	395.52

	1

	395.52

	103.48

	.000**




	Ralat
	267.55

	70

	3.82

	
	



	Jumlah
	12986.00

	73

	
	
	



	Jumlah dibetulkan
	1492.08

	72

	
	
	




a. R2 = .821 ( R2 Terlaras = .816) ** signifikan pada aras p < 0.05

Dapatan ujian ANCOVA yang dipaparkan dalam Jadual 2 menunjukkan terdapat perbezaan yang signifikan antara min pencapaian pelajar Kumpulan Eksperimen dan Kumpulan Kawalan bagi Soalan Aneka Pilihan dengan nilai F = 103.48; df = 1; p = 0.00. Keputusan ini menunjukkan bahawa kaedah pembelajaran masteri telah membantu meningkatkan pencapaian pelajar Kumpulan Eksperimen dalam pascaujian secara signifikan berbanding Kumpulan Kawalan bagi Soalan Aneka Pilihan (Kenegaraan Malaysia). Keputusan ini membolehkan hipotesis nol yang pertama ditolak.

Hipotesis Nol 2



	H02:
	Tidak terdapat perbezaan yang signifikan antara pencapaian pelajar Kumpulan Eksperimen dengan pencapaian pelajar Kumpulan Kawalan bagi Soalan Graf Garis Pelbagai.




Analisis data bagi Soalan Graf Garis Pelbagai menjelaskan skor min pascaujian bagi Kumpulan Eksperimen ialah sebanyak 13.67 dan min Kumpulan Kawalan hanya 8.11. Hasil dapatan ini menunjukkan bahawa Kumpulan Eksperimen memperoleh pencapaian yang lebih tinggi bagi Soalan Graf Garis Pelbagai jika dibandingkan dengan Kumpulan Kawalan selepas pengajaran dilaksanakan dengan kaedah pembelajaran masteri.

Dapatan ujian ANCOVA menunjukkan bahawa terdapat perbezaan yang signifikan antara min pencapaian Kumpulan Eksperimen dan Kumpulan Kawalan bagi Soalan Graf Garis Pelbagai dengan nilai F = 177.96; df = 1; p = 0.00. Keputusan ini juga membolehkan hipotesis nol yang kedua ditolak.

Hipotesis Nol 3



	H03:
	Tidak terdapat perbezaan yang signifikan antara pencapaian pelajar Kumpulan Eksperimen dengan pencapaian pelajar Kumpulan Kawalan bagi Soalan Graf Bar Komponen.




Dapatan kajian menunjukkan bagi bagi Soalan Graf Bar Komponen min Kumpulan Eksperimen adalah lebih tinggi (13.38) daripada Kumpulan Kawalan yang hanya mencatat sebanyak 8.39. Dapatan ujian ANCOVA menunjukkan terdapat perbezaan yang signifikan antara min pencapaian pelajar Kumpulan Eksperimen dan Kumpulan Kawalan bagi Soalan Graf Bar Komponen dengan nilai F = 148.89; df = 1; p = 0.00. Keputusan ini membolehkan hipotesis nol yang ketiga ditolak.

Hipotesis Nol 4



	Ho4:
	Tidak terdapat perbezaan yang signifikan antara pencapaian pelajar Kumpulan Eksperimen dengan pencapaian pelajar Kumpulan Kawalan bagi Soalan Carta Pai Bandingan.




Bagi soalan Carta Pai Bandingan didapati skor min pascaujian Kumpulan Eksperimen sebanyak 13.05, iaitu lebih tinggi daripada min Kumpulan Kawalan yang hanya 8.72. Dapatan ujian ANCOVA menunjukkan terdapat perbezaan yang signifikan antara min pencapaian pelajar Kumpulan Eksperimen dengan Kumpulan Kawalan bagi Soalan Carta Pai Bandingan dengan nilai F= 148.89; df = 1; p = 0.00. Dapatan ini membolehkan hipotesis nol yang keempat ditolak.

Hipotesis Nol 5



	H05:
	Tidak terdapat perbezaan yang signifikan antara pencapaian pelajar Kumpulan Eksperimen dengan pencapaian pelajar Kumpulan Kawalan bagi minat terhadap mata pelajaran PA.





Dapatan kajian menunjukkan skor min minat pelajar Kumpulan Eksperimen terhadap mata pelajaran PA dalam pascaujian sebanyak 75.46 sementara min minat Kumpulan Kawalan hanya 57.83. Dapatan ujian ANCOVA menjelaskan terdapat perbezaan yang signifikan antara min minat pelajar Kumpulan Eksperimen dan Kumpulan Kawalan dengan nilai F = 56.51; df = 1; p = 0.00. Keputusan ini menunjukkan minat pelajar Kumpulan Eksperimen terhadap mata pelajaran PA telah meningkat secara signifikan selepas pengajaran dengan menggunakan kaedah pembelajaran masteri berbanding minat Kumpulan Kawalan. Keputusan ini membolehkan hipotesis nol yang kelima ditolak.

PERBINCANGAN

Dapatan kajian ini menjelaskan pelajar Kumpulan Eksperimen memperoleh pencapaian yang lebih tinggi dan signifikan berbanding pelajar Kumpulan Kawalan disebabkan kaedah pembelajaran masteri yang sistematik dan terancang membolehkan pelajar Kumpulan Eksperimen berjaya menguasai kemahiran mengingat fakta dan konsep, mengekalkannya dalam ingatan dan dapat mengaplikasikan dengan penuh keyakinan semasa menjawab soalan aneka pilihan dalam pascaujian. Dapatan ini seiring dengan dapatan kajian yang telah dijalankan oleh Mohd Noor et al. (2010), Abakpa dan Iji (2011), Elanselvi (2010) dan Rusmawati (2005) yang menunjukkan bahawa pengajaran yang menggunakan kedah pembelajaran masteri telah menghasilkan pencapaian yang tinggi dan signifikan bagi soalan aneka pilihan.

Bagi soalan Graf Garis Pelbagai juga didapati Kumpulan Eksperimen mencapai min yang lebih tinggi dan signifikan berbanding Kumpulan Kawalan. Hal ini disebabkan aktiviti pemulihan dan pengayaan dalam pembelajaran masteri berupaya mengasah kemahiran dan meningkatkan potensi pelajar untuk menghalusi teknik-teknik melukis Graf Garis Pelbagai seperti menentukan skala, memplot nilai mengikut komoditi atau pemboleh ubah, dan menggabungkan semua titik di atas graf dengan pen berwarna untuk membezakan setiap satu garisan dengan tepat. Selain itu, dalam pembelajaran masteri pelajar juga menguasai kemahiran melabel Graf Garis Pelbagai dengan tepat. Dapatan kajian ini menyokong dapatan kajian Patriciah (2008) dalam pengajaran Fizik dan kajian Stangl et al. (2006) dalam mata pelajaran Statistik Asas yang menjelaskan kaedah pembelajaran masteri mampu meningkatkan impak retensi yang berterusan berbanding kaedah konvensional. Dapatan ini juga selari dengan dapatan Sharifah Azura (2006) yang menunjukkan aktiviti pemulihan dalam pembelajaran masteri membantu pelajar lemah untuk mencapai aras masteri yang ditetapkan dalam sesuatu mata pelajaran.


Seterusnya bagi soalan Graf Bar Komponen didapati kaedah pembelajaran masteri telah membantu meningkatkan tahap penguasaan pelajar Kumpulan Eksperimen dalam memilih media yang tepat, iaitu Graf Bar Komponen, memindahkan maklumat ke dalam jadual, menentukan skala dengan tepat dan melukis graf dengan teknik yang betul jika dibandingkan dengan Kumpulan Kawalan. Aktiviti pemulihan dalam pembelajaran masteri telah memantapkan kemahiran pelajar melukis Graf Bar Komponen, menguasai kemahiran memindahkan maklumat ke dalam jadual, menentukan nilai terbesar bagi setiap komoditi, menetapkan jumlah nilai maksimum, memahirkan diri dalam menentukan skala yang sesuai, menganggarkan saiz bar dan jarak bar dengan terperinci dan mewarnakan Graf Bar Komponen dengan kemas. Dapatan ini selari dengan dapatan kajian Syahrulkhariyana (2008), Kazu et al. (2005), Shanbhag (2007), dan Kim (1971) yang menunjukkan kaedah pembelajaran masteri dapat meningkatkan pencapaian, mengukuhkan pengetahuan, dan membantu pelajar memindahkan pengetahuan secara optimum dalam bidang yang dipelajari.

Dapatan kajian ini juga memaparkan pencapaian pelajar Kumpulan Eksperimen lebih tinggi dan signifikan bagi soalan Carta Pai Bandingan kerana dalam pembelajaran masteri pelajar telah dilatih menguasai kemahiran memindahkan maklumat daripada petikan kepada bentuk jadual, mencari nilai peratus dan nilai sudut bagi pemboleh ubah, menentukan skala, nisbah jejari, jejari sebenar yang tepat, memplot Carta Pai Bandingan dengan cekap di atas kertas, melengkapkan proses pelabelan serta mewarnakannya dengan kemas. Dapatan kajian ini menyokong dapatan kajian Mustafa (2008) dan Chi (1993) yang mendapati melalui pembelajaran masteri murid dapat memindahkan pengetahuan dengan mudah kerana tahap penguasaan murid telah meningkat daripada 80% kepada 90%. Oleh yang demikian, strategi pembelajaran yang sistematik dalam pembelajaran masteri didapati membantu pelajar memperoleh pencapaian yang lebih signifikan daripada kaedah konvensional.

Kaedah pembelajaran masteri yang menitikberatkan penguasaan pengetahuan pelajar telah menimbulkan minat yang positif dalam kalangan pelajar terhadap mata pelajaran PA jika dibandingkan dengan kaedah konvensional. Dalam pembelajaran masteri murid bergiat aktif dalam pembelajaran untuk meningkatkan potensi diri masing-masing. Selain itu, pelajar didapati berasa seronok untuk melukis graf bar komponen, graf garis pelbagai, dan carta pai kerana pelajar diajar setiap kemahiran secara sistematik sehingga mereka menguasai aras masteri. Pengujian semula yang diadakan menjadi perangsang dan penggalak kepada pelajar untuk membaiki tahap penguasaan masing-masing. Dapatan ini selari dengan dapatan kajian Block (1971) Guskey (2007), dan Suhaiza (2009) yang menunjukkan kaedah pembelajaran masteri dapat merangsang minat yang mendalam dalam kalangan pelajar dan menyebabkan pelajar bergiat aktif dalam pembelajaran untuk memperoleh pencapaian yang lebih tinggi. Antara kajian lain yang turut menyokong keberkesanan pembelajaran masteri dalam meningkatkan minat murid dalan sesuatu mata pelajaran ialah kajian Abakpa dan Iji (2011) dalam mata pelajaran Matematik (Geometri), Elanselvi (2010) dalam mata pelajaran Sejarah, Rusmawati (2005) dalam mata pelajaran Kimia, dan Patriciah dan Changeiywo (2008) dalam mata paelajaran Fizik. Dapatan kajian Hazri (1998) turut menjelaskan hubungan positif antara minat pelajar dengan kaedah pembelajaran yang berpusatkan pelajar. Kaedah masteri yang lebih berpusatkan pelajar dan tahap masteri pelajar secara optimum telah merangsang minat pelajar terhadap mata pelajaran PA.

KESIMPULAN

Dapatan kajian ini menunjukkan bahawa Kumpulan Eksperimen yang diajar dengan kaedah pembelajaran masteri menunjukkan skor pencapaian yang lebih tinggi dan signifikan bagi Soalan Aneka Pilihan (Kenegaraan Malaysia), soalan Graf Garis Pelbagai, Soalan Graf Bar Komponen, dan Soalan Carta Pai Bandingan jika dibandingkan dengan pelajar Kumpulan Kawalan yang menerima pengajaran dengan kaedah konvensional. Selain itu, analisis dapatan kajian ini turut menunjukkan terdapat perbezaan yang signifikan dalam aspek minat pelajar Kumpulan Eksperimen terhadap mata pelajaran PA berbanding Kumpulan Kawalan yang diajar dengan menggunakan kaedah konvensional. Proses pembelajaran masteri telah membantu semua pelajar Kumpulan Eksperimen menguasai pelajaran mengikut kebolehan masing-masing menerusi aktiviti pembelajaran yang sistematik.

Hasil kajian ini banyak memberi sumbangan, antaranya memberi panduan kepada guru mata pelajaran PA tentang cara melaksanakan kaedah pembelajaran masteri daripada segi penyediaan rancangan pengajaran, melaksanakan ujian diagnostik, aktiviti pemulihan, aktiviti pengayaan dan pengukuhan serta aktiviti pengujian semula (ujian dianostik 2) dengan berkesan. Implikasi kajian ini juga boleh menjadi panduan kepada KPM untuk melonjakkan kecemerlangan dalam pendidikan bagi pelajar Tingkatan Enam kerana PA merupakan mata pelajaran wajib untuk melayakkan pelajar mendapat tempat di IPTA. Walau bagaimanapun, kajian ini mempunyai beberapa batasan antaranya pengkaji hanya memfokus kepada mata pelajaran PA Bahagian Kenegaraan Malaysia dan Graf Garis Pelbagai, Graf Bar Komponen dan Carta Pai Bandingan sahaja. Diharap kajian masa hadapan akan memfokus terhadap kesan pembelajaran masteri dalam aspek-aspek lain, antaranya penulisan esei Laras Sastera dan Sains, Bahagian Mentafsir Data dan Carta Aliran. Sampel kajian ini hanya terdiri daripada 73 orang pelajar Tingkatan Enam Rendah aliran Sastera sahaja, justeru diharapkan kajian selanjutnya akan melibatkan saiz sampel yang lebih besar, iaitu terdiri daripada pelajar aliran Sains dan Sastera untuk mendapatkan hasil kajian yang lebih kukuh dan menyeluruh.
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Abstract: The research work was carried out among randomly selected 666 first year student-respondents from 18 identified public and private high schools in the Division of Cotabato City, Central Mindanao, Philippines. The six elements of reading comprehension skills, i.e., understanding vocabulary in context, identifying main idea, noting details, making inference, predicting outcomes, and drawing conclusion, and students’ performance in science from the two school types were described and correlated. A competency-based 50-item multiple choice achievement test for each of the reading comprehension and science learning areas was utilised as the research instrument. The test was developed based on the prescribed Table of Specifications (TOS) and aligned with learning competencies formulated under the Restructured Basic Education Curriculum (RBEC) of the Department of Education (DepEd). The study results showed that the overall students’ performance in reading comprehension and science was indexed at low mastery level. Generally, four out of six reading skills such as understanding vocabulary in context, noting details, predicting outcome, and making inference made up the overall reading skills that positively correlated with science performance of students although the strength of relationship was considered weak.

Keywords: reading comprehension skills, performance in reading, performance in science

INTRODUCTION

The global importance of science and technology which dominates in every society requires an educational system that provides a venue for the development of scientific knowledge and skills. Evidently, the rapid development of this field of knowledge through scientific inventions and discoveries posts a challenge to educational institutions to contribute their part in this growing demand of scientific inquiry. In the Philippines, the study of science is mandatory in all levels of education and the state is mandated to give priority to science and technology education, training and services. Educators viewed that science education is one of the essential tools to national development and suggested that there must be a strong commitment from the academe to attain this goal (Abdul, 2007).

Despite the country’s higher literacy rate at 93.4% in 2008 as reflected in the 2009 United Nations Development (UNDP) report, Filipino students had dismal performance in mathematics and science for the last nine decades (Tubeza, 2009). Internationally, they were stuck at the bottom in the 1984 and 1994 International Science Study (Carido & Bautista, 2000), and performed poor in the 1996 Third International Mathematics and Science Survey (TIMSS) (Tenizo, 2002), and in the 1998 International Assessment of Educational Achievement (Navarra, 1997). Nationally, they showed poor mastery in science and mathematics as evidenced by the results in the 2003 to 2009 National Achievement Tests (Imam, 2010).

Other factors contributing to students’ achievement in science have been subject of researches both locally and globally. In Japan, positive attitudes toward science study and class environment were influential factors to science achievement. In China, positive attitudes toward science teaching were found to be the only influential factor to science achievement (Linghong, 2001). The Department of Science and Technology (DOST) and Department of Education (DepEd) Science Education Institute (SEI) in the Philippines singled out the problem on poor reading comprehension as a principal factor in the miserable performance of students in the National Achievement Test (Rimando, 2006). In his study, Imam (2010) reported that DepEd regarded reading comprehension as the single factor which caused frustrations of students to perform better in science achievement test. Prior research has shown the importance of domain knowledge (e.g., Dochy, Segers, & Buehl, 1999), reading skill (e.g., Voss & Silfies, 1996), and reading strategy knowledge (e.g., O’Reilly & McNamara, 2002) for science comprehension. Therefore, reading comprehension is a factor to be considered in seeking to elevate the academic performance of students.

Increasing students’ reading comprehension of scientific text may be one of the components involved in students’ science achievement. The new challenge to focus on improving students’ reading skills to address the problem is a paradigm shift. How does reading, which is a language skill, promote students’ success in science? It is argued that despite the overwhelming use of today’s technologies to get information, these could not replace the fundamental skill in reading which one needs to utilise to acquire knowledge. In fact, the availability of mammoth reliable materials online like e-books and e-journals increased the importance of reading (Sofsian, 2006).


The present study shed light on some gray area from previous research by the DepEd and DOST-SEI (2004) which generally pointed reading comprehension as a culprit without identifying any particular reading comprehension skills. Thus, this study utilised Callahan and Clark’s (1988) concept underlying reading comprehension which consists of six elements such as understanding vocabulary in context, identifying main idea, noting details, making inference, predicting outcome, and drawing conclusion. These reading skills were considered as significant skills in science. The ability to read the text is one of the key aspects of teaching and learning science which involves an in depth interaction with the text (Norris & Phillips, 2003). Students need to understand the concepts presented in the text and to critically evaluate or interpret the text containing these concepts, i.e. to determine the credibility and/or usefulness of the text. This involves inferring meaning from the text and integrating it with what the student already knows resulting in the student’s interpretation of the text (Phillips, 2002). A failure to learn how to read scientific text will ultimately result in a failure to understand science (Cromley, 2009). As Norris and Phillips (2003, p. 237) state:


The claim to know some scientific statement is a claim to know the process or likely process through which the statement was conceived, the degree of certainty that the field attaches to the statement, the role in reasoning the statement plays in connection with other scientific statements, and the implications of the statement’s being true. If such interrelationships are missed in the reading, then the point of science is missed. The main source of both the substantive content of science and of the interrelationships within it is accurate interpretation of science text.



Previous studies provide a solid ground for the present investigation that such reading comprehension skills play a vital role to educational success (Callahan & Clark, 1988; Bender, Boon, Fore III, Spencer, & Stone, 2008; Corcoran & Mamalakis, 2009) particularly in learning content area such as science (Voss & Silfies, 1996). Moreover, studies consistently revealed that students’ inability to read comprehensively is a major stumbling block which frustrates them to perform well in all disciplines especially in Mathematics and Science (Yuarata, 2002; Carnine & Carnine, 2004; Walker, Zhang, & Surber, 2008).

Reading Skills in Science

Reading ability has always been viewed as critical to academic success (Grabe & Stoller, 2002) and studies have recognised the importance of reading in academics. Most teachers agree that good reading skills are crucial for learning science concepts although science texts are often more difficult for students than other text types. Many school texts are difficult to understand because they often omit important background information and fail to make relations among concepts in the text explicit (VanLehn, 1998). Students may have the ability to read and know the words, identify and locate information, and recall content, but may be unable to analyse, summarise, or critique the text when asked to do so. This is experienced from elementary level until the middle high school, which produces negative impact on science learning (Carnine & Carnine, 2004).

The lack of comprehension in reading science text frustrates students to learn secondary science (Cooper, 2004). It is argued that when reading skills are insufficient, a number of problems occur which lead to frustration in learning (Callahan & Clark, 1988; Bender et al., 2008). Research has demonstrated the importance of reading skill for both comprehension (e.g., Voss & Silfies, 1996) and academic achievement (e.g., Alcock et al., 2000). Thus, research recommends vocabulary development and reading activities to achieve science goals (Spencer & Guillaume, 2006; Ediger, 2009).

Experts claimed that both science and language arts, particularly reading comprehension, share cognitive processes, such as predicting, classifying, identifying cause and effect, sequencing, inferencing and summarising (Kumar & Bristor, 1999). Bowers (2000) believed that reading skills and science process skills complement each other well. For this reason, the interconnection of the skills in both subject areas make them natural partners for integration. Though used in different terms, reading skills such as identifying main ideas and details and classifying are also used similarly in science to describe the same process. For other skills like drawing conclusions, the terms and processes are the same for both subject areas. Armbruster (1992) observed that similar skills describe an attribute of good scientists and readers: getting prior knowledge, constructing hypotheses, establishing plans, assessing understanding, identifying the relative importance of information, describing patterns, comparing and contrasting, making inferences, drawing conclusions, generalising, evaluating sources, and so on.

A small number of studies have shown large correlations between reading comprehension and science achievement (e.g. Cromley, 2009; O’Reilly & McNamara, 2007). O’Reilly and McNamara (2007) reported that reading skill had moderate to high correlations with the science achievement measures. Their study also indicated that students who were both skilled and higher knowledge readers had higher course grades implying that both knowledge and reading skills are important for course grade. A study by Chege (2012) also concluded that reading comprehension is related to academic performance. However, available literatures have been in disparity as to which reading comprehension skill correlates with students’ performance in science.


METHOD

Research Design

The present study utilised a correlational research design to investigate the association between the independent variable (reading comprehension skills) and the dependent variable (science performance). The performance level of first year high school students in reading comprehension skills and their science achievement test was described. Moreover, the relationship between the six elements of reading comprehension skills and performance in science of students was established.

Sample and Sampling Technique

The sample size of the study was 666 students which consisted of 337 students from nine (9) public high schools and 329 students from nine (9) private high schools in the Division of Cotabato City. Public high schools were selected using complete enumeration while private high schools were chosen through simple random sampling. Only one first year class of students was taken as sample for every school identified. All the first year students that belonged to every selected class served as respondents. Simple random sampling was used to select the first year class while complete enumeration was employed to select the student-respondents.

Research Instruments

The main research tool used in the study was a test questionnaire (competency-based test instrument) adopted from the test instruments of Imam (2009). It consisted of a 50-item multiple choice test for each of the reading comprehension and science learning areas. The reading comprehension test covered the following skills with corresponding number of items: understanding vocabulary in context (7 items), identifying main ideas (6 items), noting details (11 items), making inference (8 items), predicting outcomes (6 items) and drawing conclusion (12 items). The construction of both achievement tests in reading comprehension and science was based on Restructured Basic Education Curriculum Learning Competencies (RBEC-LC) in reading and science covering the first and second grading periods for first year students. In compliance with the DepEd guidelines and in alignment with Bloom’s Taxonomy, a set of Table of Specifications (TOS) for reading comprehension skills test and another set for science test were constructed. Both sets of TOS followed three levels of difficulties in the distribution of items such as 30 items for easy, 15 items for average, and 5 items for difficult (see Appendix A and B).


The test instruments for the two learning areas were subjected to validity and reliability tests. Subject experts validated the instruments using four validation criteria such as (a) conformity with the objectives, (b) clarity and construction, (c) level of difficulty, and (d) relevance and suitability (Lynn, 1986). Test items which failed to meet the above criteria were removed. In this case, the experts rejected four items in Reading Comprehension and two items in Science. The rejected items were then changed; hence, necessary revision of the instruments was made to observe the set criteria for instrument validation.

After the validation test, the instruments were pilot tested for their reliability testing where a total of 30 students (15 from public school and another 15 from private school) participated in and were then excluded in the final administration of tests. The test instruments were administered twice to the same students with one month interval using the test-retest method. Scores of students in the first and second tests were correlated using Pearson product moment coefficient of correlation (r) to test the consistency of scores. The results showed that the scores were significantly correlated: Reading Comprehension Test (r =.670**, p < .05) and Science Test (r = .682**, p < .05).

RESULTS AND DISCUSSION

Level of Students’ Performance in Reading Comprehension Skills

Level of students’ performance in reading comprehension skills are categorised into three levels: mastery (MPS = 75% and above), near mastery (MPS= 50% to 74%), and low mastery (MPS = 49% and below). The Mean Percentage Score (MPS) is computed as: MPS = Total Raw Score/Product of N and Total Number of Items × 100.

Table 1 shows students’ performance in reading comprehension. The students performed at the level of near mastery in two reading skills: getting main idea (51.23) and making inference (51.37); and low mastery in four reading skills: understanding vocabulary in context (48.88), noting details (49.09) predicting outcome (46.42), and drawing conclusion (40.79). The majority of the students (59.0 percent) had low mastery level in reading comprehension skills with a MPS of 47.37 which is equivalent to a failing mark according to the DepEd grading system. This finding revealed that students have low mastery in skills such as vocabulary and noting details which are considered as first level (easiest) reading skill by Callahan and Clark (1988). The overall performance indicated that the students have yet to meet the DepEd national target of 75% MPS in National Achievement Test (NAT).


Table 1.   Level of reading comprehension skills of students (N = 666)

[image: art]

Note: Mastery – 75% and above MPS; Near Mastery – 50% to 74% MPS; Low Mastery – 49% and below MPS; UVC = Understanding Vocabulary in Context, GMI = Getting Main Idea; ND = Noting Details; MI = Making Inference; PO = Predicting Outcome; DC = Drawing Conclusion; MPS = Mean Percentage Score

In terms of reading performance, former DepEd undersecretary Juan Miguel Luz observed that 71.19% of elementary graduates in the capital (Metro Manila) fell under “frustrated” readers and “instructional” readers which are below the necessary reading level at the end of the elementary grade level. Another crucial aspect to consider in this poor students’ performance is the teacher factor. In this case, one can reflect on the result of the 2003 Self-Assessment Test in English given to all English, Mathematics and Science public secondary school teachers nationwide which demonstrated that only one-fifth (19%) passed with a score of at least 75% correct (Luz, 2007).

Level of Students’ Performance in Science

The poor performance of Filipino students has been well documented (Bernardo, Limjap, Prudente, & Roleda, 2008). Table 2 shows students’ performance level based on their overall generated MPS in the science achievement test. The results showed that 74.6 % of the students obtained low mastery level in Science with MPS = 40.25%. The result is consistent with the 2002 Science NAT result of the first year students where they scored an MPS of 34.65. In 2005–2006 Science NAT, similar low mastery level was obtained by the fourth year male (MPS = 38.06%) and female students (38.13%). This indicates that students’ performance in science is not improving significantly despite all-out support of government and non-government organisations to change the status of Philippine science education. This result is also reflective of the science performance of Filipino students in international competitions (Carido & Bautista, 2000; Tenizo, 2002). This further signifies that reading comprehension of scientific text, scientific literacy, may be one of the critical components for science achievement.


Table 2.   Level of students’ performance in Science (N = 666)



	Mastery

	Near Mastery

	Low Mastery

	MPS




	3.3

	22.1

	74.6

	40.25





Note: Mastery – 75% and above MPS; Near Mastery – 50% to 74% MPS;
Low Mastery – 49% and below MPS

Correlation between Reading Comprehension Skills and Students’ Performance in Science

Table 3 provides data on the relationship between and among the elements of reading comprehension skills and students’ performance in Science. As shown in the Table, four out of six reading skills such as understanding vocabulary in context (r = .105**, p = < .05), noting details (r = .104**, p = < .05), making inference (r = .094**, p = < .05), and predicting outcome (r = .088**, p = <.05) are significantly and positively correlated to students’ performance in science. This result supports claim by experts that skills such as inferencing and sequencing are common cognitive processes shared by science and language arts particularly reading comprehension (Kumar & Bristor, 1999). Also, vocabulary development was identified as inherent part of becoming a good reader in science (Ediger, 2009). However, it can be gleaned from the result that these reading skills associated with science do not strongly influence students’ performance in science. Though Armbruster (1992) observed that drawing conclusions is a skill shared by good scientists and readers, the result implies that this skill may be applied differently in reading and science.

Table 3.   Correlation coefficient of reading comprehension skills and students’ science performance (N = 666)



	Reading comprehension skills
	r coefficient

	Sig.




	Understanding vocabulary in context
	.105**

	.006




	Getting main idea
	–.021

	.585




	Noting details
	.104**

	.007




	Making inference
	.094*

	.015




	Predicating outcome
	.088*

	.024




	Drawing conclusion
	.060

	.120




	Overall r coefficient
	.108**

	.005





** Correlation is significant at 0.01 level (2-tailed)
* Correlation is significant at 0.05 level (2-tailed)

The overall students’ performance in reading comprehension skills is significantly and positively correlated to their performance in science (r = .108**, p < .05). Although this finding supports previous researches (e.g. Imam, 2009) and literatures (e.g. Carnine & Carnine, 2004; Cooper, 2004; Bender et al., 2008) which emphasised the important role of reading skills in science, the weak relationship established by the present study indicates that reading comprehensions skills is not enough to explain the students’ performance in science.

CONCLUSION

Students need to develop scientific literacy in order to participate fully as citizens, community members, and in the globalised economy. Scientific literacy dictates that students should have the reading ability to evaluate the print-based information presented to them. Yet the level of performance in reading comprehension skills and performance in science of first year students in both public and private high schools in Cotabato City, Philippines are poor as indicated by their low mastery rating in the two learning areas. Students seemed to be struggling with both the content of science as well as the skills needed to be a proficient reader. With respect to the overall association between elements of reading comprehension skills and performance in science, it establishes a significant positive correlation but such relationship is negligible. As a whole, the poor performance of Filipino students in science which contributed to bad image of Philippine education both local and abroad can be well expounded by other relevant factors outside the scope of six reading comprehension skills. Thus, the government and other concerned agencies can initiate some bold steps towards improving both reading and science achievements of students by considering the following initiatives:

First, the high school students’ low performance in science as indicated in the present investigation findings may call for serious policy implications for the Department of Education (DepED) and other education stakeholders. In this case, the DepEd should continuously examine and apply a dynamic and relevant curriculum to address the pressing needs and problems of high schools regarding science education. It should formulate and adopt a long-term and short term work plans as bases of school administrators in their design and execution of school-based plans to reach desired NAT performance level of students in science.

Second, enhancement of the level of performance in reading comprehension skills particularly understanding vocabulary in context, noting details, predicting outcome, and drawing conclusion needs to be done. As much as possible, all elements of reading skills should be developed well in the first year high school students to achieve the DepEd target mastery level of performance. School heads should monitor science teachers on integration or application of reading skills in teaching and learning processes because acquisition of these skills will generally help effect better learning in science.

Third, to facilitate proper acquisition of skills essential to reading comprehension as well as to ensure application of such skills in science education, teachers should be made aware of the powerful relationship between meaningful science learning and reading comprehension through professional development on pedagogy, reading instruction and science content. Research findings (e.g. Guthrie, Wigfield, & Perencivich, 2004) clearly indicate the positive effect of integrating science with reading comprehension on student outcomes in both science and reading.

Fourth, English and science teachers should strengthen their delivery of instruction and conduct remedial teaching or follow up sessions whenever necessary. Students should be given in-depth instruction in science and reading including opportunities for hands-on activities, writing and discussion of science ideas and concepts as well as directed reading in the content area related to specifically to the science concepts being learned.

Fifth, the high schools should conduct periodic monitoring and assessment of those students with low mastery in reading comprehension and poor achievement in science. In this way, the schools, along with teachers, parents and other external stakeholders, could give appropriate response to remedy the gaps or difficulties that contribute to the students’ low or near mastery level of performance in the reading skills and unsatisfactory performance in science.

Lastly, the DepEd with the support of school administrators and funding institutions should commission a separate study to determine strong significant determinants of students’ performance in science that would guide DepEd officials, policy makers, school managers and teachers in changing the future of science learning and achievement in the Philippines.
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Abstract. The social issues and gangsterism rates among Indian adolescents have been in the rise in Malaysia over the last decade (Jabatan Siasatan Jenayah, Polis Diraja Malaysia, 2003). As academics in fields of humanities and language, the researchers writing this paper wanted to specifically initiate and analyse the teaching of Moral Education in Tamil vernacular primary schools in Malaysia. These subject has been questioned and brought up by educators and students involved in these schools. The issue is whether Moral Education (ME) is actually being implemented in Tamil Primary schools is looked into. This paper discusses the way ME is foreseen and being implemented in Tamil vernacular schools especially in Year 6 when students are prepared for their first centralised examination. It also looks into the effects of values education for Primary 6 Tamil students who move into another dimension of education when they are in Form One secondary classes.
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INTRODUCTION

It is accepted widely that the Indian community in Malaysia puts importance into family and spiritual values (Asma Abdullah, 1996). They are a closely knitted community who preserve cultural and social values and traditions. The families ensure children are brought up within the socio-moral cultural norms. However, in reality, the social problems and criminal cases involving Indian youths are increasing by the day (Sunday Star, 2011). This creates a mismatch between the communal Indian values and the behaviour of the Indian adolescents who are involved in social mishaps and commit crimes in the society.

Moral Education (ME) was introduced in schools for the non-Muslim cohort in the 1980s. One of the rationales of introducing ME was to curb social ills. Another reason was to complement Islamic Studies which is being taught to Muslim students. ME in Malaysia focusses upon three domains: moral thinking, moral feeling and moral action to be taught and instilled among students (Ministry of Education Malaysia, 2000). This is essential for students especially students from primary vernacular schools as they prepare themselves for secondary education where they would be studying, communicating and socialising with students of other ethnicities, religion and traditions. ME provides space for students to analyse their own communal values and understand and respect values of other ethnicity groups as well. This research was undertaken to identify the extent to which ME is being taught and implemented in primary Tamil schools.

MORAL EDUCATION IN PRIMARY SCHOOLS

Moral Education is a core subject in all primary schools inclusive of National primary schools, Chinese and Tamil vernacular schools. The focus of the subject is on cultivating, appreciating and practicing the “noble virtues” of Malaysian society (Ministry of Education Malaysia, 2000). It is hoped that the subject will contribute to deliver students who are knowledgeable, have noble personalities, and who are polite and willing to contribute towards the development of the nation. However, ME is designed to cater for non-Muslim students while Muslim students study Islamic studies. The allocation of time to teach ME varies according to type of primary schools in Malaysia. In National type primary schools, 6 periods of 30 minutes, which accounts for 180 minutes per week is for teaching and learning of ME. In Tamil primary schools from Year 1 to Year 6, 5 periods (150 minutes) per week is allocated for ME.

However, due to examination pressure and priorities for examination subjects in Year 6 (Primary School Assessement Examination), the implementation of Moral Education in Tamil primary schools need detailed consideration. A pilot study was conducted in 20 schools aroung Klang Valley. Among the 20 schools, Moral Education is taught in 5 schools at Year 6 level. In the remainding 15 schools, Moral Education is not taught or only taught after the UPSR examinations. Instead, subjects such as Matematics, Science, Malay and English languages take the ME slots.

RESEARCH OBJECTIVES

This research was undertaken to identify the extent to which ME is taught to Year 6 students in primary Tamil vernacular schools. This data is necessary to conduct further researches in values education practised in vernacular schools and how such values transform into the Indian community. Firstly, this research will provide an overview about issues that ME is only recorded in Year 6 school timetable but the allocated time is used for other academic subjects. Second, the data collected would be used as a stepping-stone to analyse the discipline and noble values practiced by students in Tamil primary schools and the connectivity as they progress into secondary schools. At the moment there aren’t any research conducted to compare noble values practiced by Indian adolescents in Malaysia and their behaviour and character in school and in society.

RESEARCH METHODOLOGY

A survey method was used to obtain information from 138 Tamil school teachers. According to Cozby (2003), survey research uses questionnaires and interviews to obtain information from people about various matters. These include attitudes, beliefs, demographics, perceptions and other facts and past or future behaviours. In this study, the focus of the survey is to extract facts and demographics about the teaching of ME to Year 6 Tamil primary students. Factual questions initiate what teachers know about the subject and how it is being implemented.

Type of Respondent

All respondents are teachers from 138 schools from the existing 523 (Ministry of Education Malaysia, 2010) Tamil schools, which are located in West Malaysia. Their responses will represent the general scenario of implementation of ME in Tamil schools as a whole in Malaysia.

Procedural Methods

Each respondent was provided with a survey form, which requires them to:

   i.  List activities conducted during ME periods.

  ii.  Write consequences of teaching/not teaching ME during ME periods in Year 6.

 iii.  Suggest their thoughts and ideas on how to implement ME for Year 6 ME students.

Data was collected individually. To safeguard the confidentiality of the respondents, teachers were only asked to provide their age, gender and the state they are teaching in. Teachers were involved anonymously. Data was collected and anlaysed quantitatively and qualitatively. Data was kept and analysed by the researchers only. Each individual respondent is given a coding number during the process of data collection.


Number of respondents according to state

The total of 138 teachers from 138 primary Tamil schools took part in this research. They were chosen randomly from five states in Peninsular Malaysia.

Table 1.   Number of respondents according to state



	State
	No. of respondents




	Selangor
	94




	Federal Territory
	9




	Negeri Sembilan
	11




	Johor
	13




	Perak
	11




	Total
	138





Types of school according to demographic setting

To obtain an overview of Tamil schools, data was obtained from schools in cities, towns and rural areas. Table 2 shows the types of school which became the sampling for the research.

Table 2.   Number of schools according to demographic setting



	Demographic
	Total




	City school
	69




	Town school
	19




	Rural school
	50




	Grand total
	138





Importance Towards the Teaching of ME

From the overall respond of the teachers, only 48 (34.8%) out of 138 schools give priority to the teaching of ME in Year 6. The other 90 Tamil primary schools (65.2%) do not place importance to the teaching of ME in Year 6. Table 3 explains the importance given for ME.

Table 3.   Importance given by Tamil primary schools generally for the teaching and learning of ME in Year 6



	School setting
	Schools that do not prioritise ME (%)

	School that prioritise ME (%)




	City
	41 (29.7)

	28 (20.3)




	Town
	15 (10.9)

	4 (2.9)




	Rural area
	34 (24.6)

	16 (11.6)




	Total
	90 (65.2)

	48 (34.8)






The priority given for ME can be further analysed based on the location of the school itself. Data obtained from city schools show that from 69 city schools, 41 schools (59.4%) do not prioritise the teaching and learning of ME to Year 6 students. Data obtained from 19 town schools show that 15 schools (78.9%) do not give importance to the teaching and learning of ME. The pattern does not differ much in rural areas. From the 50 schools in rural area, 34 schools (68%) do not place ME as important for their Year 6 students.

Teachers’ respond on why ME is taught in schools

Only 48 teachers (34.8%) admitted that ME is taught in their respective schools. However, 90 (96.2%) teachers agreed that ME is an important subject to be taught. From their open response, the teachers agree that the teaching and learning of ME is very important to mould students who are moral, disciplined and appreciate moral values. They also believe that teaching ME will deliver students who are complete and useful to the nation. They share the opinion that ME helps to mould students who are well behaved and polite.

Teachers’ respond on why ME is not taught in schools

90 teachers responded to this item and 86 teachers (95.5%) stated that ME is not taught in Year 6 because priority is given to UPSR subjects such as Malay Language, Tamil Language, English Language, Mathematics and Science. They also admitted that ME periods are used to teach UPSR subjects. Some respondents also said that ME is not an important subject and is not a core subject. Some respondents stated that the teaching of ME is not considered important because of government policy which only prioritises examination or UPSR.

Analysis of Teachers Teaching ME

The analysis of teachers teaching ME in the 138 Tamil primary schools show 91 teachers (65.9%) teaching ME are non ME option teachers. The ME option teachers only make up 23.9% or 33 teachers. Other than that the principal, assistant principal, class teacher and language teachers also teach ME. Table 4 provides the data that support the explanation.


Table 4.   Type of teachers who teach ME



	Teacher type
	Number (%)



	Principal
	9 (6.5)



	Assisstant Principal
	2 (1.5)



	ME option teacher
	33 (23.9)



	Non ME option teacher
	91 (65.9)



	Class teacher
	2 (1.5)



	Language teacher
	1 (0.7)



	Total
	138 (100)




IMPLICATIONS

Implications if ME is Taught to Year 6 Students

A total of 86 teachers provided their responses to the consequences of teaching ME to Year 6 students. 49 teachers (56.9%) said that through the teaching of ME, moral values can be instilled in students which they would use in their daily lives. Another 23 teachers (26.7%) suggested that the teaching of ME is important to mould students who are disciplined, polite and courteous. Another 6 respondents (7.0%) agreed that the teaching of ME is very important to develop a holictic individual according to JERI (Jasmani: physical, Emosi: emotions, Rohani: spiritual and Intelek: intellect).

Implications if ME is Not Taught to Year 6 Students

A total of 92 respondents provided various opinions about the consequences of not teaching ME to Year 6 students. 78 teachers (84.8%) said if ME is not taught, the discipline problems among students would increase due to no installation of moral values. They were also of the opinion that students would be rude to their parents and teachers. More serious than that, the respondents concluded that the social problems like crimes might increase in the long run. Some respondents also felt that students would be easily influenced by negative issues as they proceed to secondary schools or in their adolescent stage.

Teachers’ Opinions to Increase the Effectiveness of Teaching and Learning of ME

The respondents provided various suggestions to increase the effectiveness of teaching and learning of ME. All 215 suggestions provided can be categorised into four big sections as shown in Table 5.


Table 5.   Categories of suggestion to increase the effectiveness of teaching and learning of ME



	Categories of suggestion
	Number (%)




	Managemement and administration of ME
	88 (40.9)




	Approaches and teaching technique of ME
	77 (35.8)




	Training and exposure to administrators and teachers of ME
	42 (19.5)




	ME Curriculum
	7 (3.3)




	Others
	1 (0.5)




	Total
	215 (100)





From Table 5, it is obvious that teachers realise that something ought to be done to ensure that the Ministry of Education through the state education department and school administrators need to react to ensure that ME is taught as stated in the parliament documents. A total of 45 teachers (51.1%) suggested that ME becomes a core subject for UPSR. They were of the opinion that this could be the only way to salvage ME and be considered important by school administrators and taught in Year 6 Tamil schools. Twenty respondents (22.7%) suggested that ME be taught only by moral option teachers and more moral option teachers be sent to their schools. Eleven teachers (12.5%) believed that ME should be taught according to the specified timetable allocation. The subject according to them failed because of the failure in implementing the subject accordingly by the school administration. Six teachers (6.8%) suggested that the subject should be evaluated by the school inspectorates, school principal and the other officers.

As for the second category, all 77 (100%) teachers’ suggestions are to increase the use of various approaches and technics in teaching and learning of ME to attract students’ interests in the subject. This also shows that currently Year 6 ME teachers in Tamil vernacular schools are stereotype in teaching ME. The tradisional use of ‘chalk and talk’ and treating the textbook as the only ME resource would bore students after sometime. Respondents of the research suggested the use of computers and internet to enhance the learning of ME other than other active learning techniques such as visits, projects, campaigns, games, role play and others.

For the third category, from the 42 suggestions of 25 teachers (59.5%), the focus is on the courses and training needed to teach ME. The respondents suggested that teachers should be exposed to latest and effective techniques of teaching and learning ME. Another 25 teachers (40.5%) suggested about the need to create awareness about the importance of teaching ME to teachers. They suggested the need to organise talks and seminars for ME teachers. They also emphasised the need for the Head of schools and the school administrators to be involved in the training too.


For the fourth category, seven teachers suggested that the content of ME should be integrated in Tamil language. They suggested that values taught in ME should also be taught in Tamil language. There were also suggestions to include religious education into the current ME syllabus.

Integrating Religious Elements in the Teaching and Learning of ME

For the question on religion, 129 (93.5%) from the 138 respondents stated that religious elements should be integrated in the teaching and learning of ME. Only 9 respondents (6.5%) did not repond to this question. This shows that majority of the teachers want more religious elements to be included in the ME. This opinion clarifies the need and urgency of Tamil vernacular school teachers wanting religious component in ME. For another item, 136 responses was received and out of that 61 (44.9%) were of the opinion that more religious components should be integrated in the teaching and learning of ME because students would have knowledge and awareness of their own religion. They were also of the opinion that religious teaching provided aspects of moral values and students would have the opportunity to understand their religion deeper. Other than that, teachers felt that non-Muslim students in Tamil vernacular schools should be given the opportunity to learn their religion formally in school. The current ME syllabus first value to be learnt is “Belief in God” but values are learnt very generally without focussing specifically on any religions (Ministry of Education Malaysia, 2000). Sixty respondents (44.1%) want religion aspects to be included in the ME curriculum because they are confident that religious values will mould individuals to be highly moral, courteous, polite, disciplined, have slf-confidence, respect other religion, ready to face challenges, live a harmonious life and avoid social ills.

CONCLUSION

This research proves that 65.2% of the Tamil vernacular schools researched do not implement the teaching and learning of ME in Year Six. Focus is specifically on subjects examined for the centralised exam (Ujian Pencapaian Sekolah Rendah, UPSR). This is a very critical situation. As we know, ME is an important core subject for the personality formation of an individual as well as holistic character development (Lickona, 1976). The findings of the research also contradict with the National Philosophy of Education which emphasises on the holistic growth of a student.

Among the main reasons why such a situation exists is the attitude of the school administrators who only focus on achievement of students in the UPSR assessed papers. ME slots in the school time table is used to teach UPSR subjects. They feel that ME is non-examinable in UPSR thus not important compared to other UPSR assessed subjects. This situation occur maybe due to the ignorance of administrators who prioritse the excellent performance of their school in UPSR examinations. This might be reality because the performance of primary schools including Tamil vernacular schools is measured based on the UPSR results of its students. Thus, schools use all their energy, time and expertise to achieve high academic results in UPSR and life-long performance subjects such as ME is neglected.

The lack of ME option teachers is another factor why ME is not conducted effectively in Tamil vernacular schools. From the research data, only 23.9% of teachers teaching ME in Tamil vernacular schools are formally trained to teach ME. This means 76.1% of teachers teaching ME are non-Moral optionist. This may be one of the reasons why ME is not implemented fully in the Tamil vernacular schools. It is also evident in responses from the teachers who want more courses and seminars in using approaches and methods to teach ME. From the respondents’ opinions, it can be concluded that teachers aren’t able to differentiate between moral and religious values. Nearly all respondents want religious values to be included into the ME curriculum.
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Abstract. This paper reports part of the findings of a study undertaken to investigate Malaysian Year 5 pupils’ pre-algebraic thinking while they were solving pre-algebraic problems. It focuses on the inference of pre-algebraic thinking among five 11-year-old pupils while solving three pre-algebraic problems involving geometric patterns. Data for this study was collected on a one-by-one basis, during which each participant was observed while solving the problems. While they were solving the problems, the participants were required to think aloud by verbalising whatever came to mind during the problem-solving process. After solving each problem, retrospective interviews were conducted if there was reason to think that additional information could be elicited from the participant. The think-aloud and interview sessions were audio-taped and transcribed. The verbatim transcripts were given to the participants to achieve a negotiated interpretation of the data. The verbatim transcripts were then segmented to enable inferences to be made about the participants’ pre-algebraic thinking. Analysis of the data suggested that ‘look for pattern’, ‘recognise pattern’ and ‘extend pattern’ were among the types of common pre-algebraic thinking inferred from the participants’ verbalisations while solving problems involving geometric patterns.
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INTRODUCTION

The inability of many Malaysian secondary school students to master algebraic concepts and skills has been documented by the Malaysian public examination performance reports for the subject of mathematics at both the lower and upper secondary levels (Lembaga Peperiksaan, 1995, 1996a, 1996b, 1997a, 1997b, 2002). This seems to suggest an urgent need to consider the preparation for pre-algebra in Malaysian primary schools. However, little effort has been made to look into or evaluate Malaysian primary school pupils’ emerging abilities in algebra. With the recent awareness of the need to develop algebraic thinking in the early grades, there is a need to explore and understand pre-algebraic thinking among Malaysian primary school pupils who are not exposed to algebra formally and directly in their classroom.


This paper reports part of the findings of a study undertaken to investigate the pre-algebraic thinking underlying the solving of pre-algebraic problems among 11-year-old Year 5 pupils in some suburban primary schools in the Division of Kota Samarahan, Sarawak. The study focused on pre-algebraic thinking inferred from five participants while they were solving pre-algebraic problems concerning geometric patterns. Therefore, the following research question is addressed in this paper:


What pre-algebraic thinking is inferred from five primary school Year 5 pupils in solving pre-algebraic problems concerning geometrical patterns?



REVIEW OF RELATED LITERATURE

Emerging Algebraic Thinking

There are various views of how algebraic thinking emerges. Mason (1996) pointed out that the roots of algebraic thinking may be traced to the processes of (a) detecting sameness and differences, (b) making distinctions, (c) classifying and labeling, and (d) algorithm seeking. On the other hand, Slavit (1999) claimed that algebraic thinking develops with numeric and arithmetic understanding, while Dr. Bill Jacobs (in California State Board of Education [CSBE], 2000) explained that algebraic ideas emerge as students create, discuss, recognise, describe, represent and extend patterns. Blanton and Kaput (2003) also related algebraic thinking to activities such as looking for patterns.

Patterns and Algebraic Thinking

Patterns are a “regular occurrence in mathematics” (Van de Walle, 2001, p. 384). Patterns can be recognised, extended and generalised, which is an important process in algebraic thinking. In mathematics, patterns can be found in numbers as well as in geometric situations.

Elementary school children have tremendous intellectual curiosity regarding patterns (Plager, Klinger, & Rooney, 1997). As such, children should be encouraged to engage in algebraic activities such as recognising, describing, extending and creating a wide variety of patterns. Burns (2002) also stressed patterns as an algebraic concept that can be developed early. She proposed that children could learn to recognise, extend, create and generalise growth patterns. Ideas proposed by Burns seem to reinforce the ideas of Urquhart (2000), who suggested that recognising patterns was an algebraic skill that can be developed early.


Patterning requires students not only to identify, analyse, describe, create and extend patterns, but also to draw appropriate generalisations (Warren, 2000b). This follows from the fact that the ability to reason visually is significantly correlated with most early algebraic experiences, especially when generalising from visual patterns. The process of generalising and justifying patterns at the level of early algebra requires students to (a) produce additional examples of the same kind, (b) use an evolving pattern in a given situation, (c) generalise an observed pattern, and (d) justify conclusions (Friedlander & Hershkowitz, 1997, p. 443).

Pre-algebraic Thinking

Early algebra is not about introducing traditional, formal algebra into primary schools, but instead is about developing arithmetical reasoning in conjunction with algebraic reasoning (Warren, 2002). Boero (2001) called this ‘pre-algebra’. Some of the core ideas of pre-algebra can be introduced to primary school pupils, for example, recognising patterns (Kutz, 1991) and generalising and justifying patterns (Friedlander & Hershkowitz, 1997).

Algebraic experience in elementary schools is essential to building the thinking that is “an important precursor to the more formalised study of algebra in the middle and secondary schools” (National Council of Teachers of Mathematics [NCTM], 2000, p. 159). This reasoning suggests that the basics of algebraic thinking may develop from arithmetic thinking and then be transformed into algebraic thinking. Warren (2000a) called this transition of thinking from arithmetic to algebraic thinking pre-algebraic thinking. ‘Pre-algebraic’ refers to transformations that happen without or before algebraic formalisation and further implies that pre-algebra only involves transformation through arithmetic, geometric or physical manipulation of variables such as adding, subtracting, translating and equilibrating (Boero, 2001).

To develop their pre-algebraic thinking, young children must be engaged in generalisation and algebraic activities (Lee, 2001) such as making general statements about shapes or geometric patterns. Thus, the study of patterns may be a productive way of developing algebraic reasoning (Femini-Mundy, Lappan, & Phillips, 1997) and the ability to think algebraically (Kenney & Silver, 1997) in the elementary grades.

Developing an awareness of generality and applying it in the mathematical domain is itself an indicator of algebraic thinking (Irwin & Britt, 2005). Driscoll and Moyer (2001) constructed a guideline with five indicators of algebraic thinking, namely (a) systematically searching for a rule, (b) forming a generalized rule, (c) conjecturing a generalised rule, (d) representing this rule in other forms, and (e) connecting the different representations. Thus, pre-algebraic thinking is a process or an action (NCTM, 2004) that may be detected by some indicators.

Conceptual Framework of Pre-algebraic Thinking

Based on a review of the literature on how algebraic thinking emerges (e.g., Mason, 1996; Slavit, 1999; CSBE, 2000), patterning processes (e.g., Friedlander & Hershkowitz, 1997; Warren, 2000a; Burns, 2002), the nature of pre-algebraic thinking (e.g., Warren, 2000a; 2002; Boero, 2001) and indicators of algebraic thinking (e.g., Driscoll & Moyer, 2001; Irwin & Britt, 2005), a conceptual framework for pre-algebraic thinking was constructed (Table 1). This framework enabled the researchers to infer the pupils’ pre-algebraic thinking based on some indicators related to what they said and did while solving the problems.

Table 1.   Pre-algebraic thinking framework



	Pre-algebraic thinking
	Indicator



	Look for pattern
	Find difference between consecutive terms



	Recognise pattern
	State difference between consecutive terms



	Describe pattern
	Explain how a pattern grows



	Generalise pattern
	Make general statement about the pattern



	Extend pattern
	Produce additional term



	Algorithm seeking
	State operation to be used



	Justify generalisation /conclusion
	Explain the generalisation or conclusion made



	Test conjecture
	Generate and evaluate conjecture



	Use multiple representations
	Involve more than one single mode of representation in solution process




METHODOLOGY

Research Design

The research design adopted was based on cognitive task analysis (CTA). According to Chipman, Schraagen and Shalin (2000, p. 3), “CTA is the extension of traditional task analysis techniques to yield information about the knowledge, thought processes, and goal structures that underlie observable task performance”. From this perspective, CTA is very much related to knowledge elicitation. Cooke (1994) proposed ‘process tracing’ as one of several knowledge elicitation techniques. Process tracing uses verbal reports to make inferences about the cognitive processes underlying task performance, which means that the researchers must interpret the participants’ thinking. A common method for interpreting human thinking is verbal protocol analysis (VPA), described by Crutcher (1994) as a core method for analysing thinking. Mulhern (1989) also highlighted the success of verbal protocol analysis to elicit appropriate forms of intellectual activities through problem solving, as it required taking as complete a record as possible of what an individual did to solve a problem.

Participants

Primary school Year 5 pupils were chosen as the study participants for several reasons. First, Year 5 students can be expected to develop basic algebraic thinking (Cai, 2001). Moreover, Year 5 pupils generally possess a greater knowledge base (Siegler, 1979) from which new knowledge can be derived, especially if they must use their prior experience and knowledge of mathematics to solve pre-algebraic problems to which they have not been formally and directly exposed in their Mathematics lessons in Malaysia. Year 5 pupils also may be assumed to have the necessary language and communication skills to be able to think aloud and explain their solution processes verbally during interviews, as verbal protocols are most readily obtained from those who are fluent and confident verbalisers (Bryne, 1983).

Instrumentation

Several factors were considered in the choice of pre-algebraic problems used in this study. First, the problems had to involve participants in looking for, recognising and extending patterns, which can be related to pre-algebraic thinking (Table 1). Second, the problems had to enable the participants to easily think aloud. This meant that the problems had to be well-specified and not demand very abstract reasoning or long chains of deduction. Third, the problems had to be within the reach of children in the concrete-operations stage (Siegler, 1979) as primary school pupils were involved in the study. The three pre-algebraic problems are presented together with the analysis of data.

Methods of Data Collection

This paper focuses on verbal data collected via think aloud verbalisations and interviews.

Think aloud verbalisation

This method of data collection was used to determine the participants’ pre-algebraic thinking (Redding, 1995; Pugalee, 2004) via process tracing (Cooke, 1994) and verbal protocol analysis (Bryne, 1983; Crutcher, 1994). The pre-algebraic problems were presented to the participants along with verbalisation instructions and audio recording.


To ensure a continuous verbal flow of the participants’ thinking, participants were prompted to say as much as possible by responding to the question: “What are you thinking right now?” When the participant fell into silence, he or she was prompted to keep talking by saying, “Please think aloud”. To minimise interruptions, participants were prompted only if they remained silent for more than five seconds. If a participant gave an incorrect solution, no feedback was given.

Interview

Interviews were used to collect supplementary verbal data. These interviews involved retrospective questioning to supplement concurrent think-aloud verbalisations if there was reason to think that additional information could be elicited from the participant, especially when the concurrent verbalisations were deemed incomplete. During the interview, the participants’ thinking was ‘pressed’ through the question: “How did you arrive at that answer?”. The responses provided greater insights into how the participants conceptualised the mathematics and clarified their thinking processes.

Credibility of the Data

Credibility refers to the internal validity of the data (Mertems, 1998; Maxwell, 2005). Member checks were used to achieve the credibility of the data. A member check involved each participant reviewing his or her transcript and confirming the accuracy or corrected misinterpretations that had been included in the transcriptions.

STEPS IN DATA ANALYSIS

We went through the following steps in analysing the verbal data:

Step 1 – Organise and Prepare the Data for Analysis

All of the verbal data from the participants’ think-aloud and interview protocols were transcribed verbatim. In the transcript, participants’ think-aloud statements were written in the form of a text, and the interview protocols were presented in the form of conversation between the participant and the researcher. Syntactic breaks in the participants’ think-aloud and conversations were indicated by commas, periods or semicolons, as appropriate. Pauses of short duration of less than five seconds were indicated by ellipses (…), whereas pauses of more than five seconds were indicated by the word “pause” within parentheses.


Step 2 – Read Through All the Transcripts

We read through all the transcripts to identify segments or phrases that were related to or reflected the pre-algebraic thinking indicators, as shown in Table 1. All these segments or phrases were underlined.

Step 3 – Making Inference

All the verbatim transcripts were broken down into short segments or phrases to be inferred. A sentence formed the basic unit for a segment unless it contained more than one idea, in which case it was further segmented. The process of making inference illustrated the existence of pre-algebraic thinking based on the conceptual framework, as shown in Table 1.

Step 4 – Confirmability of Data Analysis

Two experienced researchers in the field of mathematics education evaluated at least three verbal transcripts for each problem to verify that the inferred pre-algebraic thinking ‘fit’ the data and that particular data had been properly ‘fitted’ into particular pre-algebraic thinking. This served to reduce researcher-bias, thus contributing towards objectivity in data analysis.

ANALYSIS OF DATA

Results of analysis are presented based on problems. The problem is presented followed by analysis of verbal protocols collected via think-aloud verbalisations and/or interviews.

The ‘Table’ Problem (Adapted from Kaput & Blanton, 2001)


Andrew is setting up tables for a birthday party. He knows that six people can sit about this table.

[image: art]

When he puts two of these tables together end to end, he can seat ten people.

[image: art]


How many people can Andrew seat if he puts three tables together end to end? Show and explain how you found your answer.



This problem involves a regular geometric pattern in which the pattern grows in a ‘fixed’ way. All five participants solved this problem successfully (Table 2).

Table 2.   Verbal protocol analysis for the ‘Table’ problem



	Participant
	Pre-algebraic thinking inferred

	Verbal protocols

	Source of verbal protocols




	Ali
	Look for pattern
	“So one table has 6 people to sit around. Two tables have 10 people.”
	Think-aloud



	
	Extend pattern
	“So 3 tables…1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14.”
	Think-aloud



	Zita
	Extend pattern
	“I will join 3 tables end to end and I will place the chairs…1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14.”
	Think-aloud



	
	Recognise pattern
	“Because the other diagrams have 2 (persons sitting on the side).”
	Interview



	Rina
	Extend pattern
	“To start off, I draw…3 tables…1, 2, 3. (Pause) Then I will think how many people can be seated. One at this end, 1 at the other end. 2 here, 2 here, 2 here, 2 here, 2 here, 2 here and have…1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 people can sit around 3 tables joined end to end.”
	Think-aloud



	
	Recognise pattern
	“Because as in given diagrams, only 1 person sits at the end. So I draw 1 person sitting at the end. The same goes to 2 persons sitting at the sides.”
	Interview



	Firul
	Extend pattern
	“10…14 persons.”
	Think-aloud



	
	Look for pattern
	“Because at start there are 6 persons. When 2 tables are joined end to end, 10 persons can be seated. So I count through 6 added to what gives 10”
	Interview



	
	Algorithm seeking
	“…6, 7, 8, 9, 10…got 4. 10 I added to 4 gives the answer 14 persons.”
	Interview



	Diana
	Look for pattern
	“The first table has 6 chairs. The second diagram has 10 chairs.”
	Think-aloud



	
	Test conjecture
	“In the first diagram got 6 chairs and 6 is in the times-2-table. 2 times 3 is 6. The second diagram is also related to Times-2-table. 2 times 5 is 10.”
	Think-aloud



	
	Extend pattern
	“1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14.”
	Think-aloud



	
	Justify generalisation
	“So we try to look into times-2-table. Is there an answer 14? Times-2-table has the answer 14. 14 divided by 2 is 7, so 7 times 2 is 14. So 3 tables have 14 chairs.”
	Think-aloud



	
	Recognise pattern
	“I follow the second diagram.”
	Interview





Ali, Firul and Diana tried to look for a pattern by using the two diagrams given (Table 2). Ali could extend the pattern immediately by drawing, whereas Firul used some mental arithmetic to help him arrive at the answer without drawing a diagram. His use of mental computation led to the inference of ‘algorithm seeking’.

Diana related the number of chairs to multiples of 2, which later led her to justify her generalization by verifying whether 14 is a multiple of 2 before concluding her answer. Her strategy of relating the number of chairs to multiples of 2 and verification of her answer against the ‘Times-2-table’ led to the inference of ‘test conjecture’ and ‘justify generalization’ from her verbal protocols. Diana then extended the pattern via drawing. During the retrospective interview, she seemed to describe the pattern based on the second diagram only.

Rina and Zita also extended the pattern via drawing. During the interview, Rina and Zita seemed to extend the pattern based on their ability to recognise the pattern as verbalised.

The “Triangular Number’ Problem (Adapted from Pugalee, 2004)


The diagram below shows the first four triangular numbers.

[image: art]

What is the fifth triangular number? Explain how you find the answer.
What is the seventh triangular number? Explain how you find the answer.



This problem involves an irregular geometric pattern where the pattern ‘grows’ in an increasing but generalisable way. For this problem, only Ali, Zita, Rina and Firul’s verbal protocols were analysed, as Diana could not solve the problem successfully (Table 3).


Table 3.   Verbal protocol analysis for the ‘Triangular Number’ problem



	Participant
	Pre algebraic thinking inferred

	Verbal protocols (translated from the Malay language)

	Source of verbal protocols




	Ali
	Look for pattern
	“I try to find the distance between the numbers. Distance between 1 and 3 is 2. Distance between 6 and 10 is 4. So the distances are not the same.”
	Think-aloud



	
	Describe pattern
	“So if the distance between (1 and 3) is 2, distance between (3 and 6) is 3, distance between (6 and 10) is 4, then the distance to the 5th number is 5.”
	Think-aloud



	
	Extend pattern Algorithm seeking
	“So 10 plus 5, 15. So 15 is the (5th triangular) number.”
	Think-aloud



	
	Extend pattern Algorithm seeking
	“15 plus 6, 21. 21 plus 7, 28. So the answer is 28.”
	Think-aloud



	Zita
	Look for pattern
	“I will try 10 minus 6. The answer is 4.”
	Think-aloud



	
	Recognise pattern
	“6 minus 3, the answer is 3. Three minus 1, the answer is 2. So I get the answer.”
	Think-aloud



	
	Extend pattern Algorithm seeking
	“10 plus 5 equals 15. So the 5th triangular number has 15 circles.”
	Think-aloud



	
	Extend pattern Algorithm seeking
	“15, I add to 6, the answer is 21. 21 added to 7 equals 28. So the 7th triangular number has 28 circles.”
	Think-aloud



	
	Describe pattern
	“Add 2, then 3, and then 4.”
	Interview



	Rina
	Look for pattern
	“The difference between Figure 3 and Figure 2 is that Figure 3 has 3 more circles.”
	Think-aloud



	
	Recognise pattern
	“Figure 4 has 4 more circles. Figure 5 must have 5 circles more.”
	Think-aloud



	
	Extend pattern
	“So I will draw on the top 1 circle, below it has 2 circles, then below the 2 circles has 3 circles, and next 4 circles and next 5 circles.
	Think-aloud



	
	Extend pattern
	“The answer is on top has 1 circle, then 2 circles, then 3 circles, then 4 circles, 5 circles, 6 circles and 7 circles.”
	Think-aloud



	Firul
	Extend pattern
	“3…3, 4, 5, 6…6, 7, 8, 9, 10 so 15.”
	Think-aloud



	
	Describe pattern
	“Because 1 to 3 got 1. 1, 2, then 3. So I do not need to count 3. 3 to 6…3, 4, 5…got 2. 6 to 10…6, 7, 8, 9, got 3. So 10, 11, 12, 13, 14, so get 15…the 5th triangular number.”
	Think-aloud



	
	Extend pattern
	“15, 16, 17, 18, 19, 20, 21…6. Oh, 7. 21, 22, 23, 24, 25, 26, 27, 28…the 7th triangular number.”
	Think-aloud




Ali, Zita and Rina looked for a pattern via the difference between consecutive triangular numbers (for the cases of Ali and Zita) or diagrams representing the triangular numbers (for the case of Rina). This led Ali and Zita to describe the pattern in terms of increasing differences between the consecutive triangular numbers, whereas Rina recognised the pattern based on the increasing number of circles among consecutive diagrams. Hence, they extended the pattern differently. Ali and Zita extended the pattern using addition, thus leading to the inference of ‘algorithm seeking’. Rina extended the pattern by explaining how the diagrams representing the 5th and 7th triangular numbers should look.

Firul seemed to be able to extend the pattern immediately to obtain the fifth triangular number. He seemed to see the pattern differently than his counterparts, judging from his way of describing the pattern. Hence, he extended the pattern via the ‘counting on’ strategy.

Another interesting result related to this problem is the use of multiple representations by Zita in her solution process. She not only extended the pattern in an arithmetic way, but also drew diagrams representing the fifth and seventh triangular numbers to verify her answers, as reflected in the following interview extract:




	Researcher:
	Ok. After you got the answer 15, you drew a diagram. Can you tell me why you did so?



	Zita:
	To confirm the triangular number.




Further interviewing revealed that she also could describe the pattern in the triangular numbers by explaining the increasing difference in the triangular numbers (Table 3).

The ‘Tile” Problem (Adapted from Kaput & Blanton, 2001)


Look at the pattern below.
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Figure 1
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Figure 2






[image: art]

Figure 3



How many of the smallest squares will be in Figure 5 if this pattern continues? Show and explain how you find your answer.



This problem also involves an irregular geometric pattern, as the pattern grows in an increasing but generalisable way. However, the participants are required to make a ‘jump’ in their solution process, as this problem does not involve the preceding figure, as in the two previous problems. For this problem, Zita did not arrive at the correct answer due to a careless mistake in counting while drawing her Figure 5. Consequently, only four participants’ verbal protocols were analysed (Table 4).

Table 4.   Verbal protocol analysis for the ‘Tile’ problem



	Participant
	Pre algebraic thinking inferred

	Verbal protocols (translated from the Malay language)

	Source of verbal protocols




	Ali
	Look for pattern
	“I try to find the distance between Figure 1 and Figure 2. Figure 1 has 1 tile (Pause) and Figure 2 has 4 tiles. (Pause) Distance between these two figures is…3. Figure 3 has 9 tiles. (Pause) Distance between Figure 2 and Figure 3 is…5.”
	Think-aloud



	
	Recognise pattern
	“So the distance between the 3 figures is 3 and 5.”
	Think-aloud



	
	Describe pattern
	“So we try to find Figure 4. 3 added by 2 is 5.”
	Think-aloud



	
	Extend pattern
	“Figure 4…distance must be added by 2. So the distance is…7. Figure 4 has 15…4, 8, 12, 16 tiles.”
	Think-aloud



	
	Describe pattern
	“I want to find Figure 5. The distance is 3, 5, 7. The pattern is added by 2. So 7 added by 2, the distance is 9.”
	Think-aloud



	
	Extend pattern
	“This is Figure 5. (Pause) 1, 2, 3, 4, 5. Total tiles…1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25. So Figure 5 has 25 tiles.”
	Think-aloud



	Rina
	Look for pattern
	“Em…what’s the difference between Figure 3 and Figure 2?”
	Think-aloud



	
	Recognise pattern
	“Figure 3 has 5 tiles more. Figure 2 has 5 tiles less.”
	Think-aloud



	
	Extend pattern
	“Em…what if I add…em how many…3 tiles on top and…4 tiles below. This is Figure 4. If for Figure 5, I will copy Figure 4. I will add 4 tiles on top and 1, 2, 3, 4, 5 tiles at the side. This is Figure 5. For Figure 5, it has 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25…25 tiles.”
	Think-aloud



	
	Describe pattern
	“Because I see Figure 2 is like 2 times 2, get 4. After that 3 times 3 get 9, and if Figure 4 must be 4 times 4. If Figure 5 must be 5 times 5.”
	Interview



	Firul
	Recognise pattern
	“1 times 1 get 1. 2 times 2 get 4. 3 times 3 get 9.”
	Think-aloud



	
	Describe pattern
	“So they multiply by themselves.”
	Think-aloud



	
	Extend pattern Algorithm seeking
	“This is my answer for Figure 5…25 tiles.”
	Think-aloud



	Diana
	Recognise pattern
	“Figure 1 has 1 row and 1 tile, and in Figure 2 has 2 tiles, Figure 3 has 3 tiles in a straight line.”
	Think-aloud



	
	Extend pattern
	“So in Figure 4 has (Pause) 4 tiles at the side. Figure 4 has 16 tiles while Figure 5…Figure 5 has 5 tiles in a straight line and (Pause) in Figure 5 has 25 tiles.”
	Think-aloud




Both Ali and Rina looked for a pattern via the difference in the number of tiles in the given figures, leading to the way they described the pattern in terms of the increase in the number of tiles from one figure to the next. In extending the pattern, Ali seemed to make use of the differences in the number of tiles from one figure to the next and described the pattern as “added by 2”. Rina seemed to extend the pattern by adding additional tiles to the top and top or side of the previous figure. The interview with her seemed to confirm her strategy of extending the pattern; she described the pattern based on the squares of numbers.

Firul seemed to recognise the pattern in the way Rina had described it. That enabled him to describe the pattern and hence extend it quite easily. The retrospective interview suggested that he got the answer via “5 × 5 = 25”, as shown in the following interview extract:



	Researcher:
	Can you explain why 25 is the answer?



	Firul:
	Because Figure 5 multiplies by itself. 5 times 5 is 25.




Diana described the pattern in another way. She focused on the number of tiles in a row – as reflected by her verbal protocols “3 tiles in a straight line”, whose meaning is clarified in this interview extract:




	Researcher:
	You said “Figure 3 has 3 tiles in a straight line”. Can you explain what you mean?



	Diana:
	It means 3 tiles as the width and 3 tiles as the length.




Based on her own interpretation of the given figures, she could extend the pattern to get Figure 4 and then Figure 5.

Summary of Results

Results of the verbal protocol analysis for the three problems are summarised in Table 5. The name of the participant from whom the particular pre-algebraic thinking was inferred is also shown.

‘Look for pattern’, ‘recognise pattern’ and ‘extend pattern’ constituted the most commonly inferred pre-algebraic thinking (Table 5). However, some participants skipped the process of looking for patterns if they could recognise the pattern (for example, Zita and Rina in solving the ‘Table’ Problem; Firul and Diana in solving the ‘Tile’ Problem). Before they extended a pattern, the participants seemed to go through the processes of either looking for, recognising or describing the pattern. ‘Generalise pattern’ was not inferred in any of the participants’ verbal protocols.

Table 5.   Summary of results



	Pre-algebraic thinking inferred
	The ‘Table’ Problem

	The ‘Triangular Number’ Problem

	The ‘Tile’ Problem




	Look for pattern
	Ali, Firul & Diana

	Ali, Zita & Rina

	Ali & Rina




	Recognise pattern
	Zita, Rina & Diana

	Zita & Rina

	Ali, Rina, Firul & Diana




	Describe pattern
	–

	Ali, Zita, Rina & Firul

	Ali, Rina & Firul




	Extend pattern
	Ali, Zita, Rina, Firul & Diana

	Ali, Zita, Rina & Firul

	Ali, Rina, Firul & Diana




	Generalise pattern
	–

	–

	–




	Algorithm seeking
	Firul

	Ali & Zita

	Firul




	Test conjecture
	Diana

	–

	–




	Justify generalisation
	Diana

	–

	–




	Use multiple representations
	–

	Zita

	–






There were instances in which a particular type of pre-algebraic thinking was inferred for only one participant. For example, Diana appeared to be the sole participant who tested her conjecture and justified her generalisation in the ‘Table’ Problem. Firul was the sole participant who used operations, hence the inference of ‘algorithm seeking’ in solving the ‘Table’ Problem and the ‘Tile’ Problem. Zita was the only participant who used both standard algorithms and diagrams in her solutions for the ‘Triangular Number’ Problem, hence leading to the inference of ‘use multiple representations’. Figure 1 shows Zita’s written solutions for the ‘Triangular Number’ problem.


[image: art]

Figure 1. Zita’s written solutions for the ‘Triangular Number’ problem



Some of the participants seemed able to integrate arithmetic algorithms when dealing with geometric patterns. For example, Firul used addition and multiplication to reach his solutions in the “Table’ Problem and the ‘Tile’ Problem, respectively, whereas Ali and Zita used addition to achieve their solutions in the ‘Triangular Number’ Problem.

DISCUSSION

Results of analysis indicated that most of the participants could look for, recognise, describe and extend patterns to solve generalisation problems involving geometrical patterns. These abilities seemed to indicate their emerging algebraic thinking (Blanton & Kaput, 2003; CSBE, 2000). Additionally, ability to look for, recognise, describe and extend patterns among these participants reflected their abilities to detect sameness and differences, as well as to make distinctions (Mason, 1986).

Pre-algebraic thinking, such as algorithm seeking, testing conjectures, justifying generalisations, and using multiple representations, were inferred only from particular participants and only on particular problems. This implies that the participants’ pre-algebraic thinking may be further enhanced through relevant teaching and learning activities in primary mathematics classrooms. In particular, algorithm seeking is closely related to pupils’ numeric and arithmetic understandings (Slavit, 1999) such as understanding the meanings and properties of the four basic arithmetic operations and their relationships. Other than that, generalisation activities such as making general statements about shapes or various number patterns can lead to formation followed by testing of conjectures. This may give rise to the opportunity to explain and justify one’s idea. In the process of justifying, the pupil may transform his/her explanation in words into a diagram, which involves using another representation to express his/her idea.

One notable finding in this study was that ‘generalise pattern’ was not inferred from any participant. This implies that these participants had yet to use their own words to make a general statement regarding the geometric patterns identified. This seems to be related to Warren’s (2000b) point of view that limited ability to reason visually could be a consequence of the lack of early algebraic experiences, which in turn seems to reflect the lack of emphasis on early or pre-algebra in the Malaysian primary school Mathematics curriculum.

CONCLUSION

Due to the limited number of pre-algebraic problems and participants presented in this paper, the results presented and discussed in this paper may be more indicative than they are definitive. However, from the results presented in this paper, the participants have shown their emerging abilities to look for and recognise geometric patterns. It is also noted that these participants’ pre-algebraic thinking did not encompass all pre-algebraic thinking as presented in Table 1, and that all the participants have yet to exhibit their abilities in generalizing geometric patterns.

Based on the results presented in this paper, we advocate that Malaysian primary school children be given more opportunities to explore and work with either geometric or number patterns so that they are able to not only look for, recognize and extend patterns, but also describe and generalise patterns in their own way. In line with views of Femini-Mundy et al. (1997), Kenney and Silver (1997), Urquhart (2000) and Burns (2002), we recommend patterning activities to be infused into the Malaysian primary school Mathematics curriculum because we believe that the study of patterns helps to lay a foundation in developing primary school pupils’ algebraic thinking, which is vital for the learning of more abstract mathematics at higher levels.
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Abstrak: Kajian ini bertujuan untuk mengenal pasti ponteng sekolah berdasarkan surat amaran, penentu utama ponteng sekolah dan hubungan ponteng sekolah dalam kalangan pelajar Tingkatan Empat sekolah menengah harian di Daerah Keningau, Sabah. Seramai 252 pelajar yang terdiri daripada 124 (49%) lelaki dan 128 (51%) perempuan yang menerima surat amaran pertama (3–10 hari), kedua (11–20 hari) dan ketiga (> 20 hari) secara berkala. Alat ukur ponteng sekolah diubah suai daripada Ng (2005) yang telah membuat pengubahsuaian daripada Panduan Mengatasi Masalah Ponteng di Sekolah (Kementerian Pelajaran Malaysia, 1994). Soal selidik asal terdiri daripada 40 item, tetapi hasil daripada kajian rintis, hanya 39 item sahaja digunakan. Dapatan kajian ini menunjukkan 206 (81.7%) orang pelajar yang ponteng sekolah berada pada amaran 1 (3–10 hari) diikuti dengan amaran 2 (11–20 hari) yang terdiri daripada 34 (13.5%) orang pelajar dan amaran 3 (> 20 hari) seramai 12 (4.8%) orang. Hasil kajian menunjukkan faktor penentu utama ponteng sekolah ialah diri pelajar, diikuti dengan sekolah dan keluarga. Dapatan kajian ini menunjukkan terdapat hubungan antara faktor keluarga dengan ponteng sekolah, namun tidak terdapat hubungan antara faktor sekolah, diri pelajar dan rakan sebaya dengan ponteng sekolah. Faktor-faktor seperti lambat bangun, sakit tanpa surat pengesahan doktor, tidak dapat menumpukan perhatian terhadap pelajaran, bosan dengan suasana sekolah yang tidak menarik, takut kepada guru disiplin yang garang dan masalah pengangkutan merupakan punca utama ponteng sekolah dalam kalangan pelajar. Implikasi kajian ini berharap dapat membantu pihak sekolah, ibu bapa, pejabat pelajaran daerah dan Kementerian Pelajaran Malaysia merangka strategi dalam berusaha menangani masalah ponteng dalam kalangan pelajar sekolah negara ini.

Kata Kunci: ponteng sekolah, diri pelajar, sekolah, keluarga, rakan sebaya

Abstract: This study aims to identify truancy based on warning letters, main contributory factor towards truancy and the relationship with truancy among form four students in daily secondary schools of the Keningau district, Sabah. A total of 252 students comprising 124 (49%) males and 128 (51%) females who had received the first (3–10 days), second (11–20 days) and third (> 20 days) warning letter consistently, participated in this study. The instrument for measuring truancy is adapted from Ng (2005), which in itself was adapted from the Guide to Overcome Truancy Problems in Schools (Ministry of Education, 1994). The original questionnaire consists of 40 items, but after the pilot study, only 39 items were used. The findings in this study show that the majority of students who played truant had received their first warning (3–10 days) followed by a second warning, which consisted of 34 (13.5%) students and finally the third warning (> 20 days) with a total of 12 (4.8%) students. The findings show that the main factors that contribute to truancy are the students themselves, followed by the school and the family. There is a relationship between family factors with truancy. However, there is no correlation between the school, students themselves and their peers to truancy. Factors such as waking up late, absent without a medical certificate, lack of concentration while studying, bored with the unattractive school atmosphere, fear of the discipline teacher and transportation problems are the main causes of truancy among school children. The implication of the study is that it helps the school, parents, District Education Office and the Ministry of Education to formulate strategies in the efforts to address truancy problems among students in this country.

Keywords: truancy, students themselves, school, family, peers

PENGENALAN

Ponteng sekolah merupakan salah laku disiplin pelajar yang telah berlaku sekian lama dalam arena pendidikan. Isu ponteng sekolah bukanlah sesuatu yang baru kerana seawal tahun 1876, the Elementary Education Act telah menetapkan prosedur untuk menangani masalah ponteng sekolah di England. Di Malaysia, Kementerian Pelajaran Malaysia (KPM) telah mengeluarkan buku, Panduan bagi Mengatasi Masalah Ponteng Sekolah pada tahun 1994 dan Surat Pekeliling Ikhtisas Bil. 6/1995 Menangani Masalah Ponteng Sekolah (Kementerian Pendidikan Malaysia, 2004). Ting (1983) mengaitkan aktiviti ponteng sekolah dengan tingkah laku devians atau lencongan yang bermaksud tingkah laku yang tidak memenuhi norma sosial sesuatu kumpulan masyarakat. Maka ponteng sekolah boleh ditakrifkan sebagai tingkah laku devians seseorang pelajar kerana tidak hadir ke sekolah tanpa sebarang sebab munasabah dan tanpa pengetahuan ibu bapa atau guru. Sehubungan itu, KPM menerusi Jawatankuasa Bertindak Pelan Induk Pembangunan Pendidikan (PIPP) 2006–2010 berusaha melaksanakan pendekatan secara holistik bagi menangani gejala disiplin pelajar melalui Kempen Anti Ponteng Sekolah (KPM, 2005).

Sejarah perkembangan pendidikan Malaysia membuktikan pendidikan dijadikan alat untuk membangunkan modal insan yang mempunyai jati diri yang kukuh, berketerampilan, berperibadian mulia, berpengetahuan, dan berkemahiran tinggi demi menjurus ke arah kemajuan dan kestabilan negara. Justeru, pada tahun 2006, Jemaah Menteri telah meluluskan Memorandum KPM bagi menangani masalah salah laku murid dan meluluskan peruntukan tambahan sebanyak 6.1 juta setahun (Ang, 2007).

Di Malaysia, antara tahun 1994 hingga 2003 gejala ponteng sekolah dalam kalangan pelajar adalah antara salah laku yang paling dominan dan menonjol (KPM, 2004). Ponteng sekolah bukanlah merupakan isu sosial yang baru dalam kalangan pelajar sekolah di Malaysia. Data KPM menunjukkan bilangan pelajar yang ponteng sekolah semakin meningkat dari tahun ke tahun. Contohnya pada tahun 1993, bilangan pelajar yang terbabit dengan kes ponteng sekolah adalah seramai 32,092 orang dan 80,937 orang pada tahun 1997. Majoriti pelajar sekolah menengah yang ponteng sekolah adalah berumur antara 14 hingga 15 tahun. Daripada segi jantina, pelajar lelaki lebih ramai ponteng sekolah berbanding pelajar perempuan (Muhammed Sharif & Suria, 2012).

Laporan KPM (2004) menyatakan bahawa masalah ponteng sekolah merupakan isu utama dalam rekod salah laku pelajar. Ia tidak dapat menjelaskan sejauh mana tahap seseorang pelajar terlibat dalam masalah ponteng sekolah. Sesuatu kesalahan mungkin dilakukan oleh pelajar yang sama secara berulang kali menyebabkan jumlah kes tersebut meningkat. Pelajar yang tidak berminat untuk belajar sesuatu mata pelajaran kerap kali hilang semangat untuk belajar dan seterusnya ponteng sekolah. Keadaan ini akan menjadi bertambah serius jika guru tidak berusaha untuk menarik minat pelajar terhadap pembelajarannya (Azizi, Shahrin, Yusof & How, 2007). Fenomena ini telah mengundang perhatian KPM untuk mengingatkan semua pelajar agar menjaga rekod kehadiran sekolah kerana ia akan mendatangkan masalah selepas meninggalkan alam persekolahan (Zulkifli, 2007).

Wee Ka Siong mengkategorikan salah laku ponteng sekolah sebagai kes berat yang sama dengan kes pukul dan gaduh (Utusan Malaysia, 2009, 1 Oktober). Laporan Salah Laku Disiplin Murid Jabatan Pelajaran Negeri Sabah (JPNS) (2010) menunjukkan bahawa ponteng sekolah merupakan antara bilangan salah laku disiplin yang terbanyak berbanding masalah lain. Ponteng sekolah berlaku tidak mengira tempat dan masa walaupun di kawasan yang terpencil seperti di pedalaman Sabah.

SOROTAN KAJIAN

Di Malaysia, ponteng sekolah dibahagikan kepada dua jenis, iaitu ponteng sekolah dan ponteng kelas. Ponteng sekolah ditakrifkan sebagai tidak hadir ke sekolah tanpa kebenaran daripada pengetua atau guru besar. Jenis ponteng sekolah dalam kajian ini diukur berdasarkan rekod rasmi kehadiran pelajar di sekolah mengikut arahan KPM (1994), iaitu Panduan bagi Mengatasi Masalah Ponteng di Sekolah. Menurut panduan ini, ponteng sekolah merujuk kepada surat amaran yang dikeluarkan oleh pihak sekolah kepada ibu bapa atau penjaga melalui surat amaran pertama, kedua dan ketiga. Pemberian surat amaran pertama dikeluarkan apabila pelajar ponteng sekolah antara 3–10 hari secara berkala. Pemberian surat amaran kedua berdasarkan bilangan hari pelajar ponteng sekolah secara berkala dari 11 hingga 20 hari. Manakala pemberian surat amaran ketiga ialah pelajar ponteng sekolah secara berkala lebih daripada 20 hari. Manakala ponteng kelas pula ditakrifkan sebagai perbuatan keluar atau tidak berada di dalam kelas tanpa kebenaran daripada guru (KPM, 1994). Gejala ponteng sekolah merupakan tingkah laku anti sosial yang dilakukan oleh pelajar kerana tidak mematuhi peraturan yang ditetapkan oleh pihak berkuasa (Fortin, 2003).

Teori Ponteng Sekolah

Menurut Eastman, Cooney, O’Connor dan Small (2007), “Truancy is a status offense, that is, an act that would not be criminal if committed by an adult”. Gabb (1994) pula menyatakan truancy is disobedience. Menurut beliau, pelajar ke sekolah adalah satu kewajipan undang-undang yang telah ditetapkan oleh pihak berkuasa. Oleh sebab itu, tindakan ponteng sekolah merupakan satu bentuk pelanggaran autoriti atau salah laku. Menurut Animasahun (2009):


Truancy is a delinquent and anti-social behaviour, therefore, this behaviour can be explained from the perspectives of certain theories of delinquency.



Dalam hal ini, punca salah laku seseorang pelajar harus dikenal pasti terlebih dahulu sepertimana yang diterangkan dalam teori tingkah laku yang dipelopori oleh ahli-ahli psikologi dan sosiologi. Teori Pelaziman Emosi menerangkan bahawa seorang pelajar pada mulanya tidak memperlihatkan emosi takut kepada guru disiplin tetapi apabila melihat guru disiplin mendenda dan menengking pelajar yang ponteng sekolah, mereka menjadi takut kepada guru disiplin yang garang. Pelaziman emosi takut ini berlaku sehingga akhirnya menyebabkan pelajar tidak hadir ke sekolah. Kajian Animasahun (2009) ke atas 626 pelajar di negeri Osun, Nigeria menunjukkan kecerdasan emosi pelajar merupakan pemboleh ubah yang mempunyai hubungan dengan ponteng sekolah.

Bandura (1977) dalam teori pembelajaran sosial menekankan faktor kelakuan pelajar itu sendiri, pengaruh persekitaran dan interaksi kognitif mempengaruhi tingkah laku pelajar remaja. Teori pembelajaran sosial juga menekankan tentang kepentingan penilaian kognitif dan emosi. Teori ini memperlihatkan pengaruh sosial ke atas personaliti remaja dalam mempengaruhi tingkah laku seseorang.


Faktor Keluarga dan Ponteng Sekolah

Zhang (2007) dalam kajiannya menyatakan bahawa ponteng sekolah dan implementasi notis penalti kepada 150 buah LEAs (Local Education Authorities) dan Pengurus Kebajikan Pendidikan mendapati bahawa faktor keluarga mempunyai hubungan dengan ponteng sekolah. Kajian-kajian Hunt dan Hopko (2009), Henry, (2007) dan Ng (2005) juga menyatakan hubungan yang signifikan antara faktor keluarga dan ponteng sekolah. Kajian Malcolm, Wilson, Davidson dan Kirk (2003) menyatakan guru memberi pandangan bahawa faktor keluarga merupakan punca utama berlakunya ponteng sekolah dalam kalangan pelajar. Kajian Butler (2003) dan Muhammed Sharif dan Suria (2012) mendapati adanya hubungan antara keluarga yang bermasalah dengan ponteng sekolah. Kajian Wan Norasiah (2003) mendapati bahawa pengaruh ibu bapa merupakan punca utama pelajar ponteng sekolah. Manakala pelajar sendiri berpendapat bahawa mereka melakukan ponteng sekolah bukan disebabkan oleh faktor keluarga. Hasil kajian ini juga menunjukkan ibu bapa berpendapat bahawa anak mereka tidak dapat hadir sekolah kerana melakukan urusan yang lebih penting di rumah (Lotz & Lee, 1999).

Faktor Sekolah dan Ponteng Sekolah

Kajian Claes, Hooghe dan Reeskens (2009) menyatakan bahawa terdapat hubungan antara faktor sekolah dengan ponteng sekolah dalam kalangan pelajar yang berumur 14 tahun. Bagitu juga dengan kajian Lloyd (2006) menyatakan terdapat hubungan antara faktor kepimpinan sekolah dengan ponteng sekolah yang dijalankan di 31 buah sekolah menengah di England. Hasil kajian Hallam et al. (2005) dan Muhammed Sharif dan Suria (2012) tingkah laku pelajar di sekolah menunjukkan terdapatnya hubungan antara faktor sekolah dengan ponteng sekolah. Laporan daripada Department of Children, Schools and Families (2007) juga menunjukkan bahawa pelajar yang tidak puas hati dengan sekolah lebih kerap ponteng sekolah berbanding dengan pelajar lain.

Kajian Henry (2007) menunjukkan sekolah yang berkesan dapat menangani masalah ponteng sekolah dibandingkan dengan sekolah yang mempunyai ciri latar belakang pelajar yang hampir sama. Hallinan (2008) dan Malcolm et al. (2003) mendapati faktor guru mempunyai hubungan dengan ponteng sekolah. Kajian Gabb (1994) menyatakan sekolah sebagai faktor penolak pelajar dari sekolah. Masalah peraturan sekolah yang kurang konsisten dan penguatkuasaan menyebabkan berlakunya ponteng sekolah. Kajian Enomoto (1997) mendapati pelajar sekolah tinggi lebih sedar tentang kelonggaran penguatkuasaan polisi sekolah menyebabkan mereka lebih kerap ponteng sekolah. Animasahun (2009) menyatakan bahawa motivasi pelajar juga mempunyai hubungan dengan ponteng sekolah. Motivasi pelajar untuk hadir sekolah adalah rendah apabila guru tidak mempedulikan ketidakhadiran mereka. Kajian beliau menyatakan peraturan sekolah yang lebih ketat terhadap kehadiran pelajar dapat mengurangkan kadar ponteng sekolah. Ng (2005) dalam kajiannya mendapati bahawa pengajaran guru yang membosankan juga merupakan antara faktor yang menyebabkan berlakunya ponteng sekolah. Kajian Smink dan Reimer (2005) menunjukkan mata pelajaran yang kurang merangsang, kerja sekolah yang tidak mencabar dan hubungan yang tidak mesra antara guru dan pelajar merupakan faktor yang berkait rapat dengan jumlah kehadiran. Dalam kajian Muhammed Sharif dan Suria (2012) menyatakan sikap guru merupakan faktor penting dalam ponteng sekolah.

Faktor Diri Pelajar dan Ponteng sekolah

Hunt dan Hopko (2009) dan Muhammed Sharif dan Suria (2012) dalam kajiannya menyatakan faktor diri pelajar mempunyai hubungan dengan ponteng sekolah. Kajian ini dijalankan terhadap 367 orang pelajar sekolah menengah luar bandar di selatan Appalachian. Pelajar yang risau, stres dan mempunyai masalah pembelajaran merupakan antara punca mereka ponteng sekolah. Ng (2005) dapat menonjolkan punca sakit tanpa surat doktor, tidak dapat memberi perhatian dan lambat bangun adalah antara ítem dalam faktor diri sendiri yang menyebabkan berlakunya ponteng sekolah. Manakala kajian Malcolm et al. (2003) menyatakan sikap malas, perasaan ingin cuba dan marah adalah punca utama berlakunya ponteng sekolah. Mat Kilau (1997) dalam kajiannya mendapati faktor diri pelajar adalah faktor dominan dalam ponteng sekolah (Gabb, 1994). Kinder, Wakefield dan Wilkinson (1996) dalam kajiannya mendapati aspek kurang self-esteem, kemahiran sosial, keyakinan diri dan kemahiran pengurusan diri mempunyai hubungan dengan ponteng sekolah. Kajian Muhammed Sharif dan Suria (2012) menunjukkan aspek diri pelajar merupakan punca utama masalah ponteng sekolah.

Faktor Rakan Sebaya dan Ponteng Sekolah

Yusop (1998), Ng (2005) dan Muhammed Sharif dan Suria (2012) menunjukkan faktor rakan sebaya mempunyai hubungan dengan ponteng sekolah. Kinder et al. (1996) membuat kajian ke atas 160 murid tahun tujuh dan ke atas mendapati faktor pengaruh rakan sebaya mempunyai hubungan dengan ponteng sekolah. Kajian Wan Norasiah (2003) mendapati bahawa pengaruh rakan sebaya merupakan punca utama pelajar ponteng sekolah. Hal ini kerana rakan sebaya merupakan individu yang paling hampir dengan remaja selepas keluarga.


OBJEKTIF

   i.  Mengenal pasti ponteng sekolah mengikut surat amaran yang dikeluarkan oleh sekolah menengah harian daerah Keningau, Sabah.

  ii.  Mengenal pasti faktor utama ponteng sekolah, iaitu faktor keluarga, sekolah, diri pelajar dan rakan sebaya.

 iii.  Mengenal pasti hubungan antara faktor keluarga, sekolah, diri pelajar dan rakan sebaya dengan ponteng sekolah.

METODOLOGI

Persampelan

Persampelan rawak mudah digunakan untuk memilih seramai 252 orang pelajar yang terdiri daripada 124 (49%) lelaki dan 128 (51%) perempuan yang ponteng sekolah selama tiga hari atau lebih dan telah menerima surat amaran. Pelajar Tingkatan Empat dipilih kerana mempunyai tendensi yang lebih tinggi melakukan ponteng sekolah berbanding kumpulan pelajar yang lain. Selain itu, pelajar Tingkatan Empat dipilih sebagai responden kajian kerana mereka tidak terlibat dalam peperiksaan awam.

Alat Ukur Ponteng Sekolah

Buku rekod kehadiran pelajar Tingkatan Empat yang mencatat kehadiran dari bulan Januari hingga Jun tahun 2010 dijadikan bahan rujukan pertama dalam kajian ini. Pengkaji membuat catatan senarai nama pelajar yang menerima surat amaran berserta dengan jumlah hari mereka ponteng sekolah. Pengkaji menggunakan soal selidik faktor ponteng sekolah ini yang diubah suai daripada Ng (2005), yang diadaptasi daripada Panduan Mengatasi Masalah Ponteng di Sekolah (KPM, 1994). Soal selidik ini mempunyai 39 item dengan empat faktor utama ponteng sekolah, iaitu faktor keluarga, sekolah, diri pelajar dan rakan sebaya (Jadual 1). Instruman ini menggunakan empat pilihan, iaitu 1 (sangat tidak setuju), 2 (tidak setuju), 3 (setuju), dan 4 (sangat setuju).

Prosedur Memungut Data

Pengkaji mengirim secara pos soal selidik kepada sekolah yang terlibat dalam kajian ini. Arahan dan tatacara menjawab telah dinyatakan dengan jelas dalam borang soal selidik dan pelajar diberi keyakinan bahawa maklumat yang diberikan oleh mereka adalah sulit dan hanya digunakan untuk tujuan penyelidikan sahaja. Soal selidik tersebut dikumpulkan oleh Penolong Kanan Hal Ehwal Murid sekolah dan diserahkan secara terus kepada pengkaji.


Jadual 1.   Analisis pembahagian item soal selidik faktor ponteng sekolah



	Faktor
	Item
	No. Item
	Jumlah Item




	Keluarga
	Masalah pengangkutan
	1
	



	Masalah keluarga
	2, 3, 4, 6
	9




	Sikap ibu bapa
	5, 9
	



	Persekitaran keluarga
	7, 8
	



	Sekolah
	Persekitaran sekolah
	1, 8, 9
	



	Masalah berkaitan dengan guru
	2, 4, 6, 7
	10




	Pentadbiran sekolah
	3, 5, 10
	



	Diri pelajar
	Kurang minat belajar
	1, 2, 4, 7, 8
	



	Persepsi negatif
	3, 10
	10




	Masalah kurikulum
	5, 9
	



	Masalah peribadi
	6
	



	Rakan sebaya
	Hubungan dan pengaruh kawan
	1–10
	10




	
	Jumlah
	
	39





Sumber: Diubah suai daripada Ng (2005)

DAPATAN KAJIAN

Jenis Amaran dan Ponteng Sekolah

Dapatan kajian ini menunjukkan majoriti pelajar, iaitu 206 (81.7%) orang berada pada amaran 1 (3–10 hari) diikuti dengan amaran 2 (11–20 hari) yang mewakili seramai 34 (13.5%) orang pelajar dan amaran 3 ( > 20 hari) seramai 12 (4.8%) orng pelajar. Dapatan kajian ini menunjukkan pelajar perempuan lebih ramai ponteng sekolah pada amaran 1, iaitu seramai 106 (51.5%) orang berbanding pelajar lelaki seramai 100 (48.5%) orang. Bagi amaran 2, pelajar lelaki adalah seramai 18 (52.9%) lebih ramai ponteng sekolah berbanding pelajar perempuan 16 (47.1%). Bilangan pelajar lelaki dan perempuan yang ponteng sekolah pada amaran 3, masing-masing adalah pada kadar yang sama, iaitu seramai 6 orang (50.0%) (lihat Jadual 2).

Jadual 2.   Ponteng sekolah mengikut surat amaran yang dikeluarkan oleh sekolah



	Tahap Ponteng Sekolah
	N (%)

	Lelaki (%)

	Perempuan (%)




	Amaran 1 (3–10 hari)
	206 (81.7)

	100 (48.5)

	106 (51.5)




	Amaran 2 (11–20 hari)
	34 (13.5)

	18 (52.9)

	16 (47.1)




	Amaran 3 (> 20 hari)
	12 (4.8)

	6 (50.0)

	6 (50.0)




	Jumlah Keseluruhan
	252 (100)

	124 (49.2)

	128 (50.8)






Faktor Utama Ponteng Sekolah

Secara keseluruhan dapatan kajian ini menunjukkan bahawa faktor diri pelajar mempunyai min yang paling tinggi (2.05) berbanding faktor sekolah (2.03), faktor keluarga (2.02) dan faktor rakan sebaya (1.69). Hal ini menunjukkan bahawa faktor penentu utama ponteng sekolah dalam kalangan pelajar Tingkatan Empat ialah faktor diri pelajar. Rakan sebaya mempunyai min paling rendah (1.69). Jadual 3 menunjukkan faktor sekolah merupakan penentu utama ponteng sekolah bagi amaran 1 dengan min yang tertinggi (2.02), diikuti oleh faktor diri pelajar (2.01), keluarga (1.99) dan rakan sebaya (1.66). Faktor penentu utama pelajar ponteng sekolah dalam amaran 2 ialah faktor diri pelajar (2.28), diikuti oleh faktor sekolah (2.16), keluarga (2.10) dan rakan sebaya (1.88). Manakala faktor utama bagi pelajar ponteng sekolah dalam amaran 3 ialah faktor keluarga (2.24), diikuti oleh faktor diri pelajar (2.13), sekolah (1.91) dan rakan sebaya (1.60).

Jadual 3.   Min faktor ponteng sekolah mengikut jenis amaran

[image: art]

Analisis item memaparkan item 7 (diri pelajar), iaitu lambat bangun dan takut lewat sampai ke sekolah merupakan faktor utama pelajar ponteng sekolah. Selain itu, item 6 (diri pelajar) selalu sakit tetapi tiada surat pengesahan daripada doktor turut merupakan faktor penyumbang kepada pelajar ponteng sekolah. Demikian juga dengan item 1 (diri pelajar), iaitu tidak dapat menumpukan perhatian terhadap pelajaran di sekolah telah dikesan sebagai punca ponteng sekolah.

Bagi faktor sekolah, item 1 (sekolah), iaitu suasana dan persekitaran sekolah yang bosan dan kurang menarik merupakan faktor yang menyebabkan pelajar ponteng sekolah. Item 4 (sekolah), iaitu guru disiplin yang terlalu garang juga menyebabkan pelajar ponteng sekolah. Bagi faktor keluarga, item 7 (keluarga), iaitu kadangkala menghadiri perayaan atau majlis perkahwinan di rumah atau kampung telah dikenal pasti sebagai faktor utama pelajar ponteng sekolah. Faktor ini diikuti dengan item 1 (keluarga), iaitu pelajar ponteng sekolah kerana masalah pengangkutan.

Jadual 4 menunjukkan faktor keluarga mempunyai hubungan positif yang signifikan (r = 0.16, p < .05) dengan ponteng sekolah. Namun demikian, faktor keluarga menunjukkan hubungan yang rendah, iaitu 0.16 terhadap ponteng sekolah. Faktor keluarga menyumbang sebanyak 3% varians ponteng sekolah. Faktor sekolah, diri sendiri dan rakan sebaya tidak mempunyai hubungan signifikan (p > .05) dengan ponteng sekolah.

Jadual 4.   Nilai-nilai korelasi Pearson antara pemboleh ubah faktor ponteng sekolah dengan ponteng sekolah



	Pemboleh ubah
	Sekolah

	Sendiri

	Rakan

	Ponteng




	Keluarga
	.41**

	.34**

	.38**

	.16*




	Sekolah
	
	.70**

	.60**

	–.34




	Diri sendiri
	
	
	.73**

	.10




	Rakan
	
	
	
	.06





p >.05, *p < .05, **p < .01 (2-tailed)

PERBINCANGAN

Dapatan kajian ini menunjukkan bahawa tahap ponteng sekolah dalam kalangan pelajar sekolah menengah harian Tingkatan Empat daerah Keningau adalah tidak serius dan ia selaras dengan kajian Ng (2005) dan Muhammed Sharif dan Suria (2012). Hasil kajian ini menunjukkan bahawa faktor utama pelajar ponteng sekolah ialah sikap pelajar itu sendiri. Dapatan kajian ini tidak menunjukkan rakan sebaya sebagai faktor utama ponteng sekolah. Antara punca utama pelajar ponteng sekolah adalah akibat masalah diri pelajar, iaitu lambat bangun dan bimbang lewat ke sekolah, kerap sakit tetapi tidak mempunyai surat pengesahan doktor dan tidak dapat menumpukan perhatian terhadap pelajaran di sekolah. Hal ini sejajar dengan dapatan kajian Ng (2005) walaupun kajiannya dijalankan pada peringkat seluruh bahagian pedalaman Sabah. Hunt dan Hopko (2009) dalam kajiannya di sekolah menengah luar bandar selatan Appalachian turut memaparkan keputusan yang sama. Malcolm et al. (2003) juga menyatakan sikap malas pelajar, perasaan ingin cuba dan marah adalah faktor penyumbang kepada ponteng sekolah. Mat Kilau (1997), Gabb (1994) dan Kinder et al. (1996) juga sependapat dengan kenyataan bahawa pelajar itu sendiri merupakan sebab berlakunya ponteng sekolah.

Keadaan dan suasana sekolah yang bosan serta tidak menarik merupakan antara faktor pelajar ponteng sekolah. Selain itu, guru disiplin yang terlalu garang juga merupakan punca berlakunya ponteng sekolah dan dapatan kajian ini adalah selaras dengan hasil kajian Claes et al. (2009), Animasahun (2009), Ng (2005), Lloyd (2006), Henry (2007), Hallinan (2008) dan Malcolm et al. (2003). Mereka mendedahkan bahawa sikap guru sekolah, polisi yang tidak tekal dan cara guru mengajar yang membosankan sebagai antara beberapa faktor penyumbang kepada pelajar ponteng sekolah.


Hasil dapatan kajian ini berjaya memaparkan hanya faktor keluarga sahaja mempunyai hubungan dengan ponteng sekolah dan kajian ini adalah selari dengan kajian Zhang (2007), Hunt dan Hopko (2009), Henry (2007), Ng (2005), dan Muhammed Sharif dan Suria (2012). Manakala faktor sekolah, diri pelajar dan rakan sebaya tidak mempunyai hubungan dengan ponteng sekolah. Hasil kajian Lotz dan Lee (1999) menunjukkan empat kali ganda ibu bapa memberi alasan anak mereka ponteng sekolah kerana melakukan urusan yang lebih penting di rumah. Butler (2003) menonjolkan keluarga yang bermasalah mempunyai hubungan dengan ponteng sekolah. Manakala kajian oleh Malcolm et al. (2003) mendapati bahawa keluarga tidak mempunyai hubungan dengan ponteng sekolah.

Implikasi Dapatan Kajian

Dapatan kajian ini menunjukkan majoriti pelajar Sabah yang ponteng sekolah berada pada amaran 1. Walaupun tahap ponteng tidak begitu serius sepertimana dalam laporan KPM (2004), hal ini tidak bermakna pihak yang berkepentingan boleh lepas tangan kerana masih terdapat 105 (24.3%) daripada 432 orang pelajar yang ponteng sekolah selama 1–2 hari tanpa sebarang alasan yang munasabah daripada pihak pentadbir sekolah.

Implikasi kajian ini menunjukkan bahawa pelajar sendiri merupakan faktor utama ponteng sekolah. Antara item-item yang dikenal pasti ialah lambat bangun, selalu sakit tanpa surat pengesahan doktor dan tidak dapat menumpukan perhatian terhadap pelajaran. Hal ini menunjukkan bahawa sikap dan motivasi pelajar untuk belajar lemah sehingga mereka tidak menganggap pergi ke sekolah adalah satu kewajipan. Keadaan ini ditambah lagi dengan keadaan sekolah yang tidak kondusif dan guru disiplin yang garang menyebabkan pelajar ponteng sekolah. Justeru, pihak sekolah perlu bekerjasama dengan Persatuan Ibu Bapa dan Guru (PIBG) untuk merangka program peningkatan kesedaran ibu bapa bagi memastikan anak mereka ke sekolah. Kaunselor sekolah pula hendaklah merancang program dan aktiviti bagi peningkatan motivasi serta efikasi diri pelajar yang tinggi. Manakala pihak sekolah terutamanya pihak pentadbir seharusnya memastikan suasana persekolahan adalah kondusif, mesra pelajar, kaedah pengajaran dan pembelajaran guru yang menarik serta pendekatan guru disiplin yang lebih berorientasikan sifat kemanusiaan kerana semua ini akan menjadi faktor penarik untuk pelajar ke sekolah.

Dapatan kajian ini juga menunjukkan 69.8% pelajar yang ponteng sekolah adalah terdiri daripada ibu bapa yang berpendapatan kurang daripada RM1,000 sebulan. Ini adalah disebabkan kebanyakan penduduk di kawasan pedalaman Sabah ini terlibat dalam sektor pertanian. Maka adalah dicadangkan agar usaha penambahbaikan seperti mendirikan asrama di sekolah, mengadakan bantuan kewangan seperti biasiswa, Kumpulan Wang Amanah Pelajar Miskin (KWAPM) dan bantuan daripada pihak swasta diwujudkan khas untuk pelajar yang mempunyai ibu bapa yang berpendapatan rendah.

Kesimpulannya, semua faktor ponteng sekolah adalah saling berhubung kait dan mempengaruhi dalam menyumbang kepada pelajar melakukan salah laku ponteng sekolah. Walaupun rakan sebaya bukan faktor penentu dan tidak mempunyai hubungan signifikan dengan ponteng sekolah, ini tidak bermakna mereka tiada kaitan dengan gejala salah laku ini. Besar kemungkinan mereka juga terdiri daripada kalangan pelajar yang ponteng sekolah. Justeru, usaha menangani masalah ponteng sekolah haruslah menyeluruh dan bersungguh-sungguh, terutama dalam meningkatkan kesedaran keibubapaan terhadap anak. Gejala ponteng sekolah harus ditangani secara kolektif dan menyeluruh oleh semua lapisan masyarakat. Oleh sebab itu, isu ponteng sekolah tidak boleh dipandang remeh kerana ia bukan sahaja membawa kesan kepada pelajar tetapi implikasinya akan menular kepada masyarakat dan negara keseluruhannya (Malcolm et al., 2003; Attwood & Croll, 2006).
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Abstrak. Kajian ini bertujuan menguji keberkesanan dua buah modul aktiviti pengayaan berasaskan penyelesaian masalah. Modul pertama adalah aktiviti pengayaan berdasarkan empat jenis kepelbagaian kecerdasan (KK) manakala modul kedua mengintegrasikan aspek kepelbagaian kecerdasan dan kemahiran berfikir analitis (KK + KBA). Penerapan empat jenis kecerdasan tersebut adalah seperti yang diperkenalkan oleh Gardner (1983), yang terdiri daripada kecerdasan ruang visual, kinestatik, muzik dan interpersonal. Manakala kemahiran berfikir analitis adalah seperti yang diperkenalkan oleh Sternberg (1996) dalam teori kecerdasan berjaya (successful intelligence). Kajian kuasi eksperimen ini menggunakan reka bentuk ujian pra dan ujian pasca. Ia dijalankan di dua buah Maktab Rendah Sains MARA (MRSM) yang bertindak sebagai kumpulan rawatan 1 (KR1) dan rawatan 2 (KR2). KR1 menggunakan modul KK sahaja manakala KR2 menggunakan modul KK + KBA. Dua jenis instrumen digunakan, iaitu Sternberg Triarchic Ability Test (STAT) dan ujian kepelbagaian kecerdasan (McKenzie, 2000). Analisis ANCOVA digunakan dengan menjadikan ujian pra sebagai kovariat bagi melihat kesan perbezaan profil kepelbagaian kecerdasan dan tahap kemahiran berfikir analitis antara kedua-dua kumpulan rawatan. Hasil kajian menunjukkan bahawa pengintegrasian empat jenis kecerdasan dan kemahiran berfikir analitis melalui aktiviti pengayaan bermodul merangsang peningkatan profil kepelbagaian kecerdasan dan tahap kemahiran berfikir analitis KR2 secara signifikan.

Kata kunci: kepelbagaian kecerdasan, kemahiran berfikir analitikal, pelajar MRSM, reka bentuk kajian kuasi eksperimen

Abstract. This study aims to test the effectiveness of two enrichment activity modules based on problem solving. The first enrichment activity module is based on four types of multiple intelligence (KK) while the second module integrates aspects of multiple intelligence and analytical thinking skills (KK + KBA). Application of four types of intelligence are introduced by Gardner (1983) consists of visual spatial, kinesthetic, musical and interpersonal. While analytical thinking skills are introduced by Sternberg (1996) in successful intelligence theory (successful intelligence). This is a quasi-experimental study with pre-test and post-test design. It was conducted in two MARA Junior Science Colleges (MJSC) representing the treatment group 1 (KR1) and treatment group 2 (KR2). KR1 use the KK module, while KR2 use the KK + KBA module. Two types of instruments were used, namely Sternberg Triarchic Ability Test (STAT) and multiple intelligence tests (McKenzie, 2000). Analysis using ANCOVA with pre-test as a covariate were made in order to see the effect of different multiple intelligence profiles and the level of analytical thinking skills between the two treatment groups. The results showed that the integration of the four types of intelligence and analytical thinking skills through modular enrichment activities increase the multiple intelligence profiles and level of analytical thinking skills KR2 significantly.

Keywords: Multiple intelligences, analytical thinking skills, MRSM students and quasi-experimental design

PENGENALAN

Setiap manusia memiliki sekurang-kurangnya lapan jenis kecerdasan. Namun, tidak semua orang menemui kecenderungan kecerdasan mereka. Sistem pendidikan seharusnya tidak hanya menjurus kepada kecerdasan verbal linguistik dan logik matematik semata-mata memandangkan parameter kecerdasan seseorang bukan hanya diukur daripada dua jenis kecerdasan tersebut sahaja (Fierros, 2004). Pertimbangan sewajarnya juga harus diberikan kepada pelajar yang mempunyai kecerdasan ruang visual, kinestatik, muzik, interpersonal, intrapersonal dan naturalis seperti yang diperkenalkan oleh Gardner (1983). Teori kepelbagaian kecerdasan yang diutarakan oleh Gardner (1983) menjelaskan kecerdasan melalui pelbagai sudut kebolehan, keupayaan, bakat dan kemahiran yang wujud secara semula jadi. Setiap pelajar pasti memiliki sekurang-kurang satu atau lebih kecerdasan yang paling dominan. Justeru, kecerdasan tidak statik dan ia boleh dibangunkan kerana setiap individu mempunyai keupayaan untuk membangunkan kesemua kecerdasannya menerusi galakan, pengayaan dan pengajaran yang sesuai (Armstrong, 2000). Menurut Gardner (1983), kepelbagaian kecerdasan adalah alat untuk menyelesaikan masalah dan secara tidak langsung melibatkan proses berfikir. Maka kajian ini cuba mengkaji kesan aktiviti pengayaan yang mengintegrasikan komponen kepelbagaian kecerdasan dan kemahiran berfikir analitis ke atas pelajar MRSM.


LATAR BELAKANG KAJIAN

Berfikir secara analitis adalah strategi kognitif yang aktif dan bersistematik untuk memeriksa, menilai dan memahami peristiwa atau kejadian, memecahkan masalah, dan membuat keputusan berdasarkan alasan dan bukti yang kukuh (Sternberg, 2006). Secara konseptual, berfikir secara analitis dipengaruhi oleh kesesuaian aktiviti pembelajaran yang disediakan oleh guru bagi merangsang pelajar mengaplikasikannya. Mengajar berfikir analitis bermaksud menggalakkan pelajar untuk: (i) analisis, (ii) kritis, (iii) memutuskan, (iv) membanding beza, (v) menilai dan (vi) mengenal pasti (Sternberg & Grigorenko, 2000).

Kajian literatur menunjukkan bahawa kepelbagaian kecerdasan boleh digunakan sebagai alat menyelesaikan masalah dan proses menyelesaikan sesuatu masalah melibatkan kemahiran berfikir analitis (Sternberg, 2006). Maka aktiviti pengayaan yang menerapkan kedua-dua komponen ini dilihat mampu untuk membangunkan kepelbagaian kecerdasan dan tahap kemahiran berfikir analitis pelajar MRSM. Menurut Mohammad Amin (2007) dan Mohd Hussain (1995), MRSM memerlukan aktiviti pengayaan yang dirancang dengan baik dan teliti bagi memberi ruang kepada pelajar untuk meningkatkan potensi dan mencabar keupayaan kognitif mereka. Aktiviti pengayaan adalah salah satu program yang ditawarkan untuk mencungkil potensi serta mencabar minda pelajar MRSM. Namun, berdasarkan kajian penilaian aktiviti pengayaan di MRSM oleh Mohammad Amin (2007) didapati belum ada kajian atau usaha yang dijalankan untuk membentuk aktiviti pengayaan secara bermodul berdasarkan kecenderungan potensi dan mencabar kognitif pelajar tersebut. Pembinaan aktiviti pengayaan yang dijalankan secara bersistematik dalam bentuk modul lebih memudahkan guru serta pelajar memahami objektif dan hasil pembelajaran yang perlu dicapai. Kajian yang dijalankan oleh Farland (2006) mendapati pembelajaran subjek sains secara bermodul mempunyai banyak manfaat seperti membina proses kemahiran belajar, memupuk perasaan ingin tahu serta mengembangkan pengetahuan pelajar. Dapatan kajian terdahulu melaporkan bahawa pengaplikasian aspek kepelbagaian kecerdasan bukan sahaja meningkatkan keyakinan dan semangat untuk belajar, ia juga meningkatkan pencapaian akademik serta mengubah persepsi guru berkaitan kebolehan pelajar untuk belajar (Fierros, 2004). Kajian Johnson (2007) mendapati kepelbagaian kecerdasan boleh dijadikan garis panduan untuk membangunkan sesuatu kurikulum. Hal ini termasuklah dalam merencana aktiviti pengayaan yang boleh mencabar keupayaan dan kebolehan pelajar MRSM. Hasil kajian Campbell, Campbell dan Dickinson (2004) pula mendapati kepelbagaian kecerdasan bertindak sebagai alat dalam pembelajaran, menyelesaikan masalah serta boleh diaplikasikan pada peringkat umur yang berbeza. Selanjutnya hasil kajian yang menerapkan kemahiran berfikir analitis dalam bilik darjah mempunyai hubungan yang signifikan dengan pencapaian akademik pelajar (Sternberg, Grigorenko, Jarvin, Clinkenbeard, Ferari, & Torff, 2000). Selari dengan dapatan kajian Sternberg (2006) yang mendapati bahawa kemahiran berfikir analitis mempunyai hubungan yang signifikan dengan Cumulative Grade Point Average (CGPA) pelajar. Ekoran itu, MRSM sebagai sebuah institusi pendidikan berhasrat melahirkan pelajar bercita-cita tinggi, kreatif, bijaksana serta komited terhadap pembentukan Malaysia yang cemerlang (Jamaluddin, 2000) seharusnya menggalakkan aktiviti pengayaan yang menguji keupayaan dan kebolehan menerusi kemahiran berfikir analitis dan kepelbagaian kecerdasan. Bahkan keadaan ini menyediakan kepelbagaian pengalaman menerusi ciri-ciri kecerdasan ruang visual, kinestatik, muzik dan interpersonal untuk menyelesaikan masalah yang secara langsung melibatkan proses berfikir analitis. Maka menerusi kajian ini dua buah modul aktiviti pengayaan dibina, iaitu (i) aktiviti pengayaan yang mengukur empat jenis kecerdasan sahaja dan (ii) aktiviti pengayaan yang mengukur gabungan kemahiran berfikir dengan empat jenis kecerdasan. Tujuannya adalah untuk melihat peningkatan profil kecerdasan dan tahap kemahiran berfikir antara dua kumpulan.

TUJUAN KAJIAN

Secara khusus, kajian ini bertujuan meneliti:


	Kesan aktiviti pengayaan bermodul ke atas Kumpulan Rawatan 1 (KR1) dan Kumpulan Rawatan 2 (KR2) terhadap profil kecerdasan ruang visual, kinestatik, muzik dan interpersonal.

	Kesan aktiviti pengayaan bermodul ke atas KR1 dan KR2 terhadap tahap kemahiran berfikir analitis.



SOALAN KAJIAN


	Adakah terdapat perbezaan yang signifikan bagi profil kecerdasan ruang visual, kinestatik, muzik dan interpersonal pelajar MRSM antara KR1 dan KR2 sebelum dan selepas rawatan?

	Adakah terdapat perbezaan yang signifikan bagi skor kemahiran berfikir analitis pelajar MRSM antara KR1 dan KR2 sebelum dan selepas rawatan?




HIPOTESIS KAJIAN

Berdasarkan tujuan di atas, kajian ini menguji hipotesis nul seperti berikut:



	H01:
	Tidak terdapat perbezaan yang signifikan bagi profil kecerdasan ruang visual pelajar antara KR1 dan KR2 sebelum dan selepas rawatan.



	H02:

	Tidak terdapat perbezaan yang signifikan bagi profil kecerdasan kinestatik pelajar antara KR1 dan KR2 sebelum dan selepas rawatan.




	H03:

	Tidak terdapat perbezaan yang signifikan bagi profil kecerdasan muzik pelajar antara KR1 dan KR2 sebelum dan selepas rawatan.




	H04:

	Tidak terdapat perbezaan yang signifikan bagi profil kecerdasan interpersonal pelajar antara KR1 dan KR2 sebelum dan selepas rawatan.




	H05:

	Tidak terdapat perbezaan yang signifikan bagi skor kemahiran berfikir analitis pelajar antara KR1 dan KR2 sebelum dan selepas rawatan.





METODOLOGI KAJIAN

Kajian ini menggunakan reka bentuk kajian kuasi eksperimen iaitu jenis reka bentuk ujian pra dan ujian pasca (Creswell, 2012; Campbell & Stanley, 1963). Menurut Christensen (2001), reka bentuk kuasi eksperimen merupakan reka bentuk yang digunakan apabila kawalan terhadap pengaruh pemboleh ubah ekstranus tidak dapat dipenuhi secara menyeluruh. Kedua-dua kumpulan rawatan diberi ujian pra dan ujian pasca. KR1 mengikuti aktiviti pengayaan kepelbagaian kecerdasan (KK) sahaja manakala KR2 mengikuti aktiviti modul kepelbagaian kecerdasan dan kemahiran berfikir analitis (KK+KBA). Kajian melibatkan 58 orang pelajar tingkatan empat daripada dua buah MRSM di mana 28 pelajar mewakili KR1 dan 30 pelajar mewakili KR2. Dalam konteks kajian ini pemilihan sampel tidak dapat dilakukan secara rawak kerana boleh mengganggu pentadbiran MRSM dan jadual aktiviti pelajar selepas tamat sesi persekolahan. Justeru, cadangan yang disarankan oleh Campbell dan Stanley (1963), Christensen (2001), dan Ng dan Fong (2001) diguna pakai iaitu pemilihan sampel dilakukan berdasarkan keselesaan (convenience) dan kumpulan sedia ada atau intact group. Rasional pemilihan kaedah convenience sampling adalah kerana sistem pendidikan di MRSM yang menempatkan pelajar mengikut kelas. Kajian dijalankan berdasarkan prosedur berikut: Pada bulan pertama, KR1 dan KR2 diberikan ujian pra. Pada bulan kedua, KR1 menjalani aktiviti pengayaan berdasarkan modul KK sahaja. Manakala KR2 menggunakan modul KK+KBA.


Ujian pasca diberikan sebulan selepas rawatan, selari dengan cadangan Campbell dan Stanley (1963) bahawa tempoh masa yang sesuai untuk ujian pasca ialah sebulan, enam bulan dan setahun selepas ujian pra dijalankan. Instrumen yang digunakan bagi ujian pra dan ujian pasca adalah ujian kepelbagaian kecerdasan dan ujian STAT (komponen kemahiran berfikir analitis sahaja). Instrumen ujian kepelbagaian kecerdasan dipetik daripada McKenzie (2000) telah diubah suai dan diterjemahkan ke dalam bahasa Melayu. Terjemahan ini telah diguna pakai dalam kajian-kajian terdahulu (lihat Nurulwahida, 2005; Zaidatun, 2002) yang mempunyai nilai kebolehpercayaan tinggi, iaitu .80. Manakala terjemahan ujian STAT dipetik daripada kajian Syarifah Amnah (2009) yang mempunyai nilai kebolehpercayaan .67 bagi soalan esei dan nilai ujian STAT (objektif) yang diperoleh berasaskan KR2 ialah .67. Pendekatan kuantitatif diaplikasikan dan data dianalisis menggunakan statistik deskriptif dan statistik inferensi. Dalam statistik inferensi, ujian ANCOVA (Analysis of Covariance Test) diaplikasikan untuk menguji hipotesis kajian (Field, 2011).

Penggunaan ujian ANCOVA digunakan bagi mengenal pasti perhubungan antara satu variabel bebas (yang terdiri daripada dua atau lebih kategori data bebas) dan satu variabel bersandar dengan mengawal faktor lain (dinamakan sebagai variabel kawalan atau kovariat) yang juga mempengaruhi variabel bersandar (Field, 2011). Menurut Christensen (2000), analisis ANCOVA merupakan analisis paling sesuai digunakan bagi kajian kuasi eksperimental jenis nonrandomized control group, pretest-posttest design. Memandangkan kajian yang dijalankan merupakan kajian yang berbentuk kuasi-eksperimental dan ia tidak melibatkan penentuan responden secara rawak sama ada dalam kumpulan rawatan atau kawalan, maka ujian homogeniti dijalankan bagi menentukan bahawa profil kepelbagaian kecerdasan dan tahap kemahiran berfikir sampel kajian adalah sama sebelum diberi rawatan. Menurut Field (2011), ujian Levene adalah untuk menguji hipotesis bahawa varians bagi variabel bersandar merentasi setiap kumpulan variabel bebas dalam populasi kajian adalah sama. Oleh sebab itu, ujian pra digunakan untuk menentukan kesamaan pada peringkat awal bagi kedua-dua kumpulan sampel. Manakala ujian perbandingan Bonferroni digunakan kerana ia lebih sesuai untuk nombor perbandingan yang kecil dan Tukey lebih sesuai apabila pengujian dilakukan ke atas nombor min yang lebih besar (Field, 2011).

DAPATAN

Ujian Kesejenisan

Ujian Leven, iaitu ujian kesejenisan (homogeneity test) dijalankan terhadap ujian pra profil empat jenis kepelbagaian kecerdasan dan kemahiran berfikir analitis. Laporan keputusan ujian Leven mendapati kecerdasan ruang visual [F(1,56) = 1.139, p > .05], kecerdasan kinestatik [F(1,56) = 1.508, p > .05], kecerdasan muzik [F(1,56) = .068, p > .05] dan kecerdasan interpersonal [F(1,56) = .132, p > .05] ke atas ujian pra adalah tidak signifikan hipotesis nul gagal ditolak. Hal ini bermakna profil kepelbagaian kecerdasan kedua-dua kumpulan rawatan adalah sama pada peringkat awal. Manakala laporan ujian Leven ke atas ujian pra kemahiran berfikir analitis adalah [F(1,56) = 3.704, p > .05]. Keputusan ujian Leven ke atas ujian pra bagi kemahiran berfikir analitis mendapati bahawa ia tidak signifikan, hipotesis nul juga gagal ditolak. Hal ini bermakna tahap kemahiran berfikir analitis bagi kedua-dua kumpulan rawatan juga adalah sama pada peringkat awal.

Dapatan Statistik Deskriptif

Keputusan statistik deskriptif menunjukkan bahawa nilai min ujian pasca profil kecerdasan ruang visual, kinestatik, muzik, interpersonal dan kemahiran berfikir analitis bagi KR2 mengatasi KR1 seperti yang dilaporkan dalam Jadual 1.

Jadual 1.   Min ujian pasca profil kepelbagaian kecerdasan dan kemahiran berfikir analitis



	Kepelbagaian Kecerdasan/Kemahiran Berfikir Analitis
	Min




	KR1

	KR2




	Ruang visual
	70.7143

	78.0000




	Kinestatik
	70.0000

	78.6667




	Muzik
	67.1429

	74.6667




	Interpersonal
	71.7857

	79.6667




	Kemahiran berfikir analitis
	18.9643

	20.0333





Dapatan Berdasarkan Hipotesis Kajian

Dapatan kajian selanjutnya dibentangkan berdasarkan lima hipotesis yang telah dibentuk. Berdasarkan Jadual 2, keputusan ujian ANCOVA menunjukkan bahawa terdapat kesan utama variabel bebas kumpulan sampel yang signifikan terhadap variabel bersandar ujian pasca profil kecerdasan ruang visual [F(1,55) = 17.256, p < .05]; kecerdasan kinestatik [F(1,55) = 8.883, p < .05]; kecerdasan muzik [F(1,55) = 12.066, p < .05]; kecerdasan interpersonal [F(1,55) = 11.348, p < .05] dan kecerdasan berfikir analitis [F(1,55) = 4.405, p < .05]. Selain itu, terdapat kesan utama variabel kawalan ujian pra profil kecerdasan ruang visual, kinestatik, muzik, interpersonal dan kemahiran berfikir analitis yang signifikan terhadap variabel bersandar ujian pasca profil kecerdasan ruang visual [F(1,55) = 31.336, p < .05]; kecerdasan kinestatik [F(1,55) = 16.670, p < .05]; kecerdasan muzik [F(1,55) = 26.879, p <.05]; kecerdasan interpersonal [F(1,55) = 20.280, p < .05] dan kemahiran berfikir analitis [F(1,55) = 4.934, p < .05].


Berdasarkan keputusan ini, pengkaji menolak hipotesis nul (H01, H02, H03, H04 dan H05). Selanjutnya keputusan ujian perbandingan pasangan ujian pasca profil kecerdasan ruang visual, kinestatik, muzik, interpersonal dan kemahiran berfikir analitis menunjukkan bahawa selepas mengawal ralat Jenis I menggunakan kaedah Bonferroni, pasangan perbandingan kumpulan rawatan 2 – kumpulan rawatan 1 (perbezaan min ujian pasca profil kecerdasan ruang visual = 15.967, p < .05); (perbezaan min ujian pasca profil kecerdasan kinestatik = 12.338, p < .05); (perbezaan min ujian pasca profil kecerdasan muzik = 14.231, p < .05); (perbezaan min ujian pasca profil kecerdasan interpersonal = 14.434, p < .05) dan (perbezaan min ujian pasca kemahiran berfikir analitis = 2.087, p < .05) memperoleh keputusan yang signifikan. Keputusan analisis ini mengesahkan bahawa dalam populasi kajian, terdapat kesan utama variabel bebas kumpulan sampel terhadap variabel bersandar ujian pasca profil kecerdasan ruang visual, kinestatik, muzik, interpersonal dan kemahiran berfikir analitis selepas mengawal variabel kawalan ujian pra profil kecerdasan ruang visual, kinestatik, muzik, interpersonal dan kemahiran berfikir analitis. Hal ini menunjukkan secara signifikan skor ujian pasca profil kecerdasan ruang visual, kinestatik, muzik, interpersonal dan kemahiran berfikir analitis bagi KR2 mengatasi KR1. Hasil kajian mencadangkan bahawa pelaksanaan aktiviti pengayaan menerusi modul berdasarkan pengintegrasian aspek kepelbagaian kecerdasan dan kemahiran berfikir analitis memberi kesan yang lebih baik dan signifikan ke atas profil kepelbagaian kecerdasan dan kemahiran berfikir analitis dalam kalangan pelajar MRSM.

Jadual 2.   Analisis ANCOVA profil kepelbagaian kecerdasan dan kemahiran berfikir analitis



	Sumber

	Jumlah Kuasa Dua Jenis III

	Df

	Min Kuasa Dua

	F

	Sig.




	Variabel bersandar: Ujian pasca profil kecerdasan ruang visual



	Ujian pra profil kecerdasan ruang visual
	5613.290
	1
	5613.290
	31.336

	.000




	Kumpulan sampel
	3091.219
	1
	3091.219
	17.256

	.000




	Variabel bersandar: Ujian pasca profil kecerdasan kinestatik



	Ujian pra profil kecerdasan kinestatik
	3941.725
	1
	3941.725
	16.670

	.000




	Kumpulan Sampel
	2100.516
	1
	2100.516
	8.883

	.004




	Variabel bersandar: Ujian pasca profil kecerdasan muzik



	Ujian pra profil kecerdasan muzik
	5882.090
	1
	5882.090
	26.879

	.000




	Kumpulan Sampel
	2640.528
	1
	2640.528
	12.066

	.001




	Variabel bersandar: Ujian pasca profil kecerdasan interpersonal



	Ujian pra profil kecerdasan interpersonal
	4770.200
	1
	4770.200
	20.280

	.000




	Kumpulan Sampel
	2669.337
	1
	2669.337
	11.348

	.001




	Variabel bersandar: Ujian pasca kemahiran berfikir analitis



	Ujian pra kemahiran berfikir analitis
	55.648
	1
	55.648
	4.934

	.030




	Kumpulan Sampel
	49.681
	1
	49.681
	4.405

	.040





PERBINCANGAN

Keputusan kajian memperlihatkan bahawa terdapat peningkatan yang memberangsangkan terhadap pelajar KR2. Dapatan ini mencadangkan bahawa aplikasi kepelbagaian kecerdasan dan kemahiran berfikir analitis menerusi aktiviti pengayaan bermodul memberi peluang kepada pelajar merasai pengalaman menerusi aktiviti berasaskan aspek kepelbagaian kecerdasan dan pada masa yang sama menyuburkan kemahiran berfikir analitis. Oleh kerana semua aktiviti dibentuk berasaskan penyelesaian masalah dan diukur berdasarkan komponen proses berfikir analitis maka aktiviti pengayaan tersebut menjadi lebih bermakna. Kajian menunjukkan bahawa kecerdasan ruang visual, kinestatik, muzik dan interpersonal adalah alat untuk menyelesaikan masalah. Sesuatu proses penyelesaian masalah pula secara umumnya melibatkan proses berfikir secara analitis. Justeru sesuatu aktiviti pengayaan yang dibina berunsurkan aktiviti penyelesaian masalah, disusun berdasarkan ciri-ciri kepelbagaian kecerdasan serta pengukuran proses kemahiran berfikir analitis, menyumbang kepada peningkatan profil kedua-dua aspek tersebut berbanding jika hanya menumpukan kepada aspek kepelbagaian kecerdasan sahaja. Selanjutnya apabila kesemua aktiviti disusun secara terancang menerusi modul, membolehkan penyusunan objektif dan pengukuran hasil pembelajaran yang lebih jelas. Hal ini membantu guru dan pelajar memahami matlamat sesuatu aktiviti pengayaan yang dijalankan. Guru boleh menjalankan aktiviti pengayaan secara mudah berbantukan modul ini kerana modul merupakan alat pembelajaran yang bersistematik, terancang dan boleh dijadikan garis panduan kepada guru untuk mencungkil potensi pelajar MRSM melalui aktiviti pengayaan. Aktiviti pengayaan secara bermodul menjadi lebih bermakna apabila kedua-dua aspek (kepelbagaian kecerdasan dan kemahiran berfikir analitis) digabungjalinkan serentak serta memberi peluang kepada guru mempelbagaikan aktiviti pembelajaran dengan ruang lingkup yang lebih luas. Hal ini meyakinkan para pendidik bahawa bukan hanya sekadar dua parameter (verbal linguistik dan logik matematik) yang harus ditekankan dalam pengajaran dan pembelajaran malahan kecerdasan dan kemahiran berfikir yang lain seharusnya diaplikasikan. Kedua-dua aspek tersebut menyediakan rangka kerja yang lebih luas selari dengan hasrat MRSM untuk memastikan aktiviti pengayaan dapat mencungkil potensi serta melayani perbezaan individu menerusi kepelbagaian aktiviti yang mencabar kognitif pelajar.

Guru berpeluang mereka bentuk sendiri pelbagai aktiviti pengayaan berdasarkan kecerdasan-kecerdasan lain yang tidak disentuh dalam kajian ini. Antara cadangan yang boleh dikemukakan kepada guru sebelum merancang aktiviti pengayaan ialah mengenal pasti ciri-ciri setiap jenis kecerdasan dan kemahiran berfikir analitis agar aktiviti memberi kesan yang bermakna kepada pelajar. Tujuan pengaplikasian teori kepelbagaian kecerdasan dan kemahiran berfikir analitis menerusi aktiviti pengayaan adalah untuk membolehkan aktiviti pembelajaran dan kurikulum mengutamakan kebolehan setiap individu. Hal ini membolehkan pelajar menggunakan kekuatan kecerdasan dan kemahiran berfikir analitis sebagai salah satu cara untuk menyelesaikan masalah dan mencapai kejayaan yang lebih tinggi dalam bidang akademik dan kehidupan seharian. Kajian seperti ini memberi peluang kepada pelajar mengenal pasti kekuatan kecerdasan dan meningkatkan sebanyak mungkin kecerdasan-kecerdasan lain. Dapatan kajian ini membuktikan bahawa sesuatu aktiviti pengayaan yang diukur berdasarkan gabungan dua aspek (kemahiran berfikir analitis dan empat jenis kecerdasan) memberi ruang kepada pelajar untuk menguasai disiplin pemikiran yang penting, memahami masyarakat sekeliling dan berinteraksi dengan masyarakat dengan cara yang lebih produktif. Di samping memberi cabaran kepada pelajar MRSM dari segi kognitif kerana dapatan kajian ini memperlihatkan peningkatan skor yang lebih baik apabila pelajar menggunakan modul yang menginterasikan aspek tersebut. Maka pengintegrasian aspek kepelbagaian kecerdasan dan kemahiran berfikir analitis jelas menunjukkan sumbangan yang besar terhadap meningkatkan potensi pelajar. Penerapan kedua-dua aspek ini melalui aktiviti pengayaan banyak memberi ruang dan peluang untuk pelajar meneroka kecerdasan dan kemahiran berfikir mereka. Sumbangan terbesar kajian ini ialah pembinaan dua jenis modul aktiviti pengayaan yang dapat memberi pendedahan kepada guru dengan menyediakan pelbagai aktiviti yang berupaya meningkatkan kecerdasan ruang visual, kinestatik, muzik dan interpersonal di samping kemahiran berfikir analitis. Penemuan kajian ini menjelaskan kepada semua warga pendidik bahawa menerusi aktiviti pengayaan dengan menggabungkan kedua-dua aspek profil kepelbagaian kecerdasan dan tahap kemahiran berfikir boleh ditingkatkan dan bukan bersifat statik.


KESIMPULAN

Pengintegrasian aspek kepelbagaian kecerdasan dan kemahiran berfikir analitis memberi peluang kepada guru untuk menggalakkan pelajar memahami, menghayati dan melalui sendiri pengalaman yang berbeza berdasarkan kecenderungan kecerdasan serta kekuatan tahap kemahiran berfikir analitis mereka. Pengaplikasian kedua-dua aspek ini harus diberi perhatian bukan sahaja menerusi aktiviti pengayaan malahan dalam setiap aktiviti pembelajaran di dalam bilik darjah bersesuaian dengan mata pelajaran yang hendak disampaikan kepada pelajar. Dapatan kajian ini membuktikan bahawa aspek kepelbagaian kecerdasan dan kemahiran berfikir analitis wujud dalam kalangan pelajar MRSM dan boleh disuburkan, dirangsang dan dibangunkan menerusi aktiviti-aktiviti pengayaan. Malah pemikiran sintesis, pemikiran mencipta, pemikiran hormat dan pemikiran etika (tatasusila) mempunyai perkaitan dengan kepelbagaian kecerdasan (Gardner, 2008). Dapatan kajian menunjukkan penggabungan antara empat jenis kecerdasan iaitu kecerdasan ruang visual, kinestatik, muzik, interpersonal dan kemahiran berfikir secara analitis merangsang peningkatan profil dan skor kemahiran berfikir analitis kepada tahap cemerlang berbanding jika hanya memfokuskan kepada aspek empat jenis kepelbagaian kecerdasan sahaja. Bagi membolehkan seseorang itu berfikir secara analitik, kreatif dan inovatif kemahiran kepelbagaian kecerdasan seperti verbal linguistik, logik matematik, ruang visual, kinestatik, muzik, interpersonal, intrapersonal dan naturalis diperlukan. Contohnya melalui kecerdasan ruang visual membantu pelajar memikirkan maklumat dalam bentuk visual, ia dapat membantu proses pengekodan maklumat ke dalam ingatan jangka masa panjang di dalam minda seseorang. Kajian ini juga menyarankan kepada semua guru agar memberi peluang dan ruang yang seluasnya kepada pembinaan aktiviti pengayaan berasaskan penyelesaian masalah yang mengukur aspek kepelbagaian kecerdasan dan kemahiran berfikir. Guru hanya perlu kreatif dalam menggabungjalinkan kedua-dua aspek dalam aktiviti pengayaan bagi menghasilkan kesan yang diharapkan.
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Abstract. Nigeria is faced with myriad of problems among which are graduate unemployment, poverty, crime, and other social vices, which are as a result of economic meltdown or unsustainable development in the country, which needs urgent attention. In order to overcome this menace, this position paper examines the nature and concept of entrepreneurship education and its application for graduates of Nigerian universities. The specific impact of entrepreneurship education on the society for national transformation among which are the provision of employment opportunities, increase in Gross Domestic Product (GDP), improved standard of living as well as under-dependency on white collar job by the universities’ graduates are discussed. The paper comes up with a model of how public and private partnership can be enhanced through entrepreneurship education in Nigerian universities towards national transformation. The challenges of entrepreneurship education which include inadequate trainers or little knowledge of entrepreneurship by the universities’ lecturers, inadequate fund for the program by the universities administrators as well as challenges in the area of curriculum development and implementation were also pointed out and recommendations were made on how such challenges can be overcome towards the practical realisation of entrepreneurship education in our higher institutions.
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INTRODUCTION

Due to the current political, economic, and social influence of the global economic meltdown, many countries of the world have resolve to focus on their domestic economy so as to foster a sustainable and virile domestic economy that will be moderately resistant from the economic and financial strangling that may try to reoccur in the future. The recent global economic meltdown has brought to the limelight, as well as the reality, that the world is a global market (Banabo & Ndiomu, 2011).


Nigeria has a history of post-colonial agrarian economy and is now heavily dependent on the oil and gas economy (Ahiauzu, 2010). Efforts are now being made to diversify the economy by investing for example in agriculture and also encouraging the manufacturing sector. However, entrepreneurship-led development strategies are now being emphasised as these have proven successful in several Less Developed Countries (LCDs).

The Nigerian economy which used to thrive on agricultural exports such as cocoa, groundnut, hides and skin, is now solely dependent on the price of oil in the international market. It is a common knowledge that any fall in the price of oil will result to a fall in the domestic Nigerian economy. It was therefore no surprise that the Federal Government of Nigeria, through the National Universities Commission (NUC), introduced Entrepreneurship Education (EE), which is aimed at equipping tertiary students with entrepreneurial skills, attitudes and competencies in order to be job creators and not just job hunters. This is to improve the economic, technological and industrial development of the nation, as well as to reduce poverty to its minimum.

Entrepreneurship is no doubt a dynamic process of vision, change, and creation. It requires an application of energy and passion towards the creation and implementation of new ideas and creative solutions. Characteristics of entrepreneurship policies include the willingness to take calculated risks in terms of time, equity, or career; ability to formulate effective venture teams; evolvement of creative skills to marshall needed resources; and fundamental skills of building solid business plan. Recognising opportunity where others see chaos, contradiction, and confusion is also an important priority for entrepreneurship driven policies (Kuratko & Hodgetts, 2004). These are expected in the long run to help create business and thus enhance economic development. Other characteristics such as seeking opportunities, taking risks beyond security, and having the tenacity to push an innate idea through to reality generally permeate entrepreneurs (Kuratko, 2005).

A major defect in the Nigerian educational system, inclusive of the universities, is its theoretical inclination. For one instance, most Nigerian universities produce graduate who are at best only suited for white collar jobs and have little or no basic skills of any other vocational relevance. Naturally, such a situation will lead to high unemployment rate especially among university graduates (Ejere & Tende, 2012).

The contribution of an entrepreneur to any nations’ economy can simply be observed in a situation where he acts as an employer, innovator as well as risk-bearer that are extensively recognised by the society. Thus, a major policy aim in fostering entrepreneurship education is therefore the general support and training of entrepreneurs. There has been a long argument whether an entrepreneur can be trained in the classroom and by extension, the school but the general opinion now is that entrepreneurs can be trained at least to some extent in the classroom (Solomon & Fernald, 1991).

In view of the positive social and economic effects of entrepreneurship, many Nigerian universities are now advancing entrepreneurial thinking and behaviour to develop students’ awareness of the relevance of entrepreneurship training. Oviawe (2010) had reiterated the massive unemployment of Nigerian universities graduates in the country and had traced the problem to the disequilibrium between labour market requirements and lack of essential employable skills by the graduates. Findings from a three-week large scale, rapid national survey in 2004 jointly sponsored by NUC and the Education Trust Fund (ETF) to determine the needs of the labour market which Nigerian university graduates are failing to meet are shocking. Of the 100 individuals and 20 organizstions visited, 44% rated Nigerian science graduates as average in competence, 56% rated them as average in innovation, 50% rated them average in rational judgment, 63% as average in leadership skills, while 44% as average in creativity. However, 60% of the respondents rated the graduate as very poor in the needed skills such as literacy, oral communication, information technology, entrepreneurial, analytical, problem-solving, and decision-making. Such findings explain why there has been very obvious increase in unemployment rate (Oviawe, 2010).

That is why in 2006, the Federal Government directed Nigerian Higher Education Institutions (HEIs) to include Entrepreneurship Education (EEd) as a compulsory course for all students with effect from the 2007/2008 academic session (Aliu, 2008) which led to the inclusion of EEd in the curriculum of all universities and other higher education in Nigeria. Most of the universities in Nigeria now have a centre for entrepreneurship education in their respective institutions.

THE CONCEPT AND NATURE OF ENTREPRENEURSHIP EDUCATION

Shane (2003) described entrepreneurship as the act of being an entrepreneur. According to Shane, the word ‘entrepreneur’ can be taken to mean an individual who undertakes innovations, finance and business acumen in an effort to transform innovations into economic goods and the result of one effort in entrepreneurship may be the creation of a new organisation or revitalising an existing organisation in response to a perceived opportunity. According to him, Bill Gates could not have for an example made his fortune if Steve Jobs did not seen the opportunity to build and sell personal computers; neither could Steve Jobs have built a personal computer if Gordon Moore had not invented the microprocessor. Thus, acts of entrepreneurship create specific environment within which innovations build on themselves, leading to continually increasing productivity (Holcombe, 1998).

In the past ten years, entrepreneurship has been extended to cover such areas as socio-cultural, political, and educational forms of entrepreneurial activity. Consequently, when large companies venture into entrepreneurial activities, it is described as “intrapreneurship” or “corporate spin-off”. In school context, entrepreneurship education can be divided into three aims that are: learn to understand entrepreneurship, learn to become entrepreneurial and learn to become an entrepreneur (Hytti, 2002). In modern day vocabulary, any individual industry or business leader with innovative and creative business abilities is described as an entrepreneur or someone who engages in entrepreneurship (Okala, 2008). The entrepreneur is the one who ventures into the business of organising and managing, while entrepreneurship is the service rendered by the entrepreneur (Akanwa & Agu, 2005). By and large, the entrepreneur is the ‘person’ who perceives a business opportunity and takes advantage of the scarce resources to meet with unlimited opportunities profitably.

The entrepreneur bears non-insurable risks and directs human and material resources to achieve economic, social, and financial goals of the enterprise. Several authors have described Entrepreneurs as Adam Smith and Robert Cantillon in the late 17th and 18th centuries respectively, observed that the entrepreneur is an actor in macroeconomics but the study of entrepreneurship was ignored theoretically until 19th and 20th centuries, and empirically until a profound resurgence in business and economy in the last 50 years. The understanding of entrepreneurship was not clear until the 20th century. This giant leap is credited to the works of economist Joseph Schumpeter in the 1930s and other Austrian economist such as Carl Menger, Ludwig Von Mises and Friedrich Von Hayek. Most credit definitely goes to Schumpeter who described the entrepreneur as a person who is willing and able to convert new ideas or invention into a successful innovation (Schumpeter, 1942). Unlike most authors who described the entrepreneur as someone who bears risk, Schumpeter disagrees. He said it is the capitalist that bears the risk. The early scholars in the field claim that entrepreneur reflects a kind of person willing to put his or her career and financial security on the line and take risks in the name of an idea. Such individuals spend much time as well as capital (wealth created in other to create further wealth) on an uncertain venture. According to Knight (1921), uncertainty can be classified into three dimensions viz-a-viz risk which are measurable statistically; ambiguity (hard to measure statistically) and true uncertainty which is impossible to estimate or predict statistically.


Statistically, the act of entrepreneurship is difficult to predict since it involves a high measure of risk and uncertainty. Hence, there is need for an entrepreneur to be equipped and willing to face the future with their limited resources, and be determined to run the venture successfully.

Entrepreneurship involves innovation; bringing something new to a market that does not exist before. Even if the market already exists, there is no guarantee that the new product will survive the introduction stage of the product life cycle, taking into consideration the teething competition. Some scholars are of the view that entrepreneurship is a service rendered by anyone who starts a new business (Ogundele, Sofoluwe & Kayode, 2012). According to Akanwa and Agu (2005), anyone who creates a business, establishes it and nurses it towards growth and profitability, or takes over an existing business because the founder is dead or has sold it, or who inherited it and continues to build and innovate it, or who runs a franchise, qualifies as an entrepreneur. From this definition, an individual can become an entrepreneur through: self-establishment; taking over already existing business; inherited business venture and franchisement. Any individual can become an entrepreneur through any of these means. Furthermore, any person who has the zeal and ability to discover and evaluate opportunities, generate resources and takes steps towards taking advantage of such opportunities can become an entrepreneur. The role of entrepreneurship towards the economic and social development of a nation include: identification of business opportunities; selection of opportunities; decision on form of enterprise; allocation and distribution of resources; coordination of other factors of production such as land, labour, and capital; planning and controlling organisational programmes and activities; mobilisation and utilisation of locally produced raw materials; risk bearing; creating of employment opportunities; marketing activities for customer satisfaction; Promote balanced regional development, reduces concentration on economic power; and innovation to meet with needs of local market (Danko, 2005; Kumar, 2011; Ogundele, Kayode, Oduleke, & Alade, 2013).

Entrepreneurship education is made of all kinds of experiences that give students the ability and vision of how to access and transform opportunities of different kinds. As such, it goes beyond business creation (Enu, 2012). It is about increasing student’s ability to participate and respond to societal changes.

Entrepreneurship education according to Emeraton (2008) deals with those attitudes and skills that are necessary for the individual to respond to its environment in the process of conserving, starting and managing a business enterprise. He observed that certain basic attitudes and skills are essential for an individual to respond positively to his environment and explore its potentials. This implies that entrepreneurship education prepares the individual to be properly equipped to acquire saleable skills which could be used to manage his own business or that of other persons (Oduwaiye, 2009). Entrepreneurship education – or enterprise education as it is sometimes called is that education which assists students to develop positive attitudes, innovation and skills for self-reliance rather than depending on the government for employment. Such an experience will in return produce graduates with self-confidence and capacities for independent thought to discover new information leading to economic development.

Entrepreneurship education is the type of education designed to change the orientation and attitude of the recipients and the process will equip them with the skills and knowledge to enable them start and manage a business. It aims at developing the requisite entrepreneurial skills, attitudes, competencies, and disposition that will predispose the individual to be a driving force in managing a business (Agu, 2006). On the other hand, entrepreneurship education can be said to focus on developing understanding and capacity for pursuit of entrepreneurial behaviours, skills and attitudes in widely different contexts. This type of education is open to all and not exclusively the domain of the some self-acclaimed business gurus. This is more so true in the sense that these behaviours can be practiced, developed and learned therefore it is important to expose all students to entrepreneurship education (Akpomi, 2009).

Aig-Imoukhuede (1988) identified ten of the attitudes and skills that would-be entrepreneurs have developed, as well as the corresponding objective of entrepreneurship education. These skills and attitudes include:


	Positive attitudes, high aptitude for rational critical thinking and timely decision making.

	Clear vision, generation of progressive ideals, drive and passion for success.

	Ability to convert vision in concrete reality.

	Creativity, innovativeness, courageousness and self-confidence.

	Ability to assume reasonable risk.

	Mercurial ingenuity, resourcefulness, patience and/or opportunities insight.

	Confidence and good judgement, which involves taking decisions and making choices.

	Prudence, which means due care in the management of resources especially financial.

	Willingness to learn and develop a disposition to pick-up, store knowledge and use it.

	Hard work an indispensable ingredient of success in business and other sectors.



MODE OF ENTREPRENEURSHIP TRAINING

According to Okello-Obura and Matovu (2011), the growth of any enterprise among other things; depends on the entrepreneurial spirit, the qualifications of its owner, quality provision of information, knowledge, skills as well as advice on the various aspects of the business.

However, programmes to prepare for entrepreneurship training to support small business have become subjects of further education and training. Therefore, such further education needs to focus on filling the literacy gaps of drop-outs or even the unschooled. The students are thus equipped with necessary skills to become a successful entrepreneur. The efforts of the Federal Government towards entrepreneurship can be seen in the establishment of the following skills-specific enterprises (Federal Republic of Nigeria, 2004):


	National Directorate of Employment (NDE).

	Industrial Attachment or Student Industrial Working Experience Scheme (SIWES).

	Vocational and technical training.

	Agricultural training.

	Information and Communication Technology Training (ICT training).


The National Directorate of Employment (NDE) for instance was Nigeria’s response to the need for entrepreneurship training of school youths towards solving the problem of unemployment. This nation-wide directorate set up by the federal government led to the establishment of the national director of employment which was set up to work out and implement strategies aimed at solving the problems of mass unemployment in Nigeria. On the other hand, the Industrial Attachment or Student Industrial Working Experience Scheme (SIWES) was established to boost the practical and entrepreneurship skills of undergraduate students of science-related discipline.

Vocational and Technical Training as entrenched in the Nigeria National Policy on Education (Federal Republic of Nigeria, 2004), refers to those aspects of the educational process involving (in addition to general education), the study of technologies and related sciences and the acquisition of practical skills, attitudes, understanding and knowledge relating to occupation in various sectors of economic and social life. These also have entrepreneurship focus.

With respect to Agricultural Training, the primary focus is the cultivation of land, raising and rearing of animals for the purpose of production of food for man, feed for animals and raw materials for industries. It also involves cropping, livestock, forestry, fishing processing and marketing of agricultural products. There is no doubt that the preceding programmes provide students with entrepreneurship training.

ICT Training is currently one of the Nigerian government’s drives to popularise and practicalise entrepreneurship training of our teeming youths and especially graduates of higher institutions. ICT deals with the use of electronic computers and computer software to convert, store, protect, process, transmit, and secure redundant information. Today, ICT has ballooned to encompass many aspects of computing and technology. It has opened opportunities for our young graduates to become entrepreneurs.

CHALLENGES OF ENTREPRENEURSHIP EDUCATION IN NIGERIAN UNIVERSITIES

Within the framework of the National Policy on Education (Federal Republic of Nigeria, 2004), the primary goals of university education in Nigeria are to:

a. Contribute to national development through high level relevant manpower training;

b. Develop the intellectual proper values for the survival of the individual and society;

c. Develop the intellectual capability of individuals to understand and appreciate their local and external environments;

d. Acquire both physical and intellectual skills which will enable individuals to be self-reliant and useful members of the society;

e. Promote and encourage scholarship and community service;

f.  Forge and cement national unity; and

g. Promote national and international understanding and interaction.

Items a, b, and d of the preceding goals are specific to development of entrepreneurship skills among undergraduates. The efforts of the National Universities Commission (NUC) and Industrial Training Fund (ITF) in this regard are a formidable driving force for entrepreneurship education. University education is under extreme pressure to explicitly prove to society that it can make effective and efficient usage of their resources and that their activities bear relevance to the employment market, aspects only really achievable through modern management acting in accordance with the prevailing environment (Hintea, Ringsmith, & Mora, 2006). This is the area universities have to demonstrate entrepreneurship capabilities in their programmes so that their graduates would largely become job creators and not job seekers.

Unfortunately, several challenges currently face Nigerian universities in their bid to properly entrench entrepreneurship education as important curriculum issue across all disciplines. According to Amoor (2008), these challenges include:


	Lack of lecturers with practical entrepreneurial training and consciousness. Although lecturers’ awareness of entrepreneurship education has grown in the last five years and attitudes towards the new curriculum has become more positive, majority of lecturers still do not know enough the aims, contents and work method of entrepreneurship education. Consequently, they may unable to effectively impart the desired knowledge and entrepreneurial skills to their students.

	The task of drawing up course content to be included in the curriculum of entrepreneurship-related education programme in Nigerian universities will require a very long educational process (Blenker, Dreisler, Færgemann, & Kjeldsen, 2008).

	Entrepreneurship education is capital intensive and both lecturers and students need money to practice the theory of initiating, establishing and running enterprises. This undoubtedly constitute constraints which subsequently frustrate the integration of the entrepreneurship in academic programmes in Nigerian universities.



Brown (2012) highlighted nine basic factors that hinder entrepreneurship education in our universities in Nigeria. These are poor knowledge based economy and low spirit of competition; poor enterprising culture; lack of entrepreneurship teachers, materials and equipment; unavailability of relevant funds; non-inclusion of entrepreneurship program in the general school curricula; poor societal attitude to technical and vocational education development; inadequate facilities and equipment for teaching and learning in practical-related courses; insensitivity of government to enterprise creation and expansion strategy; and poor planning and execution of processes of action. However, one can state categorically that several of these factors are gradually being tackled by the Federal Government of Nigeria under its relevant agencies.


ENTREPRENEURSHIP EDUCATION IN THE TRANSFORMATION AGENDA OF THE FEDERAL GOVERNMENT

Nigeria’s development efforts have over the years been characterised by lack of continuity, consistency and commitment (3Cs) to agreed policies, programmes and projects as well as an absence of a long-term perspective. The culminating effect has been growth and development of the Nigerian Economy without a concomitant improvement in the overall welfare of Nigerian citizens and, what one can refer to as motion without movement. Such a situation has led to massive unemployment, poverty and even insecurity of lives and properties.

The Nigerian government recently responded to this need in a programme termed “Transformation Agenda” (Sofoluwe, Akinsolu & Kayode, 2013, p. 215). The agenda covers a four year period of 2011 – 2015 and is based on a set of priority policies and programmes which when implemented could transform the Nigerian Economy to meet the future needs of the citizenry. Specifically, the agenda covers issues such as macroeconomic framework and economic direction, governance, sector priority policies as well as programmes and projects of the following key thematic areas: (i) Real sector, (ii) Infrastructure, (iii) Human Capital, (iv) Enablers (which include private investment, finance mobilization, external economic relations and diplomacy, etc.) and (v) Monitoring and Evaluation (Federal Republic of Nigeria, 2011).

There is ample evidence to suggest that the Nigerian economy is experiencing growth without employment. This is more so now that the rate of growth of the labour force exceeds the employment opportunities that are being created. The unemployed population as at present is as usual dominated by youths who are mostly school leavers of secondary schools and graduates of tertiary institutions. For instance, composite employment data shows that by January 2010, the rate of unemployment had surged from 11.9% in 2006 to 14.6% in 2007 and 21.1% by January 2010 (National Bureau of Statistics, 2011). Deliberate measures are currently being put in place to reinvigorate various sectors of the economy and thus enhance employment opportunities for the large number of youths which include:

   i.  Implementation of youth employment safety schemes, development of industrial clusters.

  ii.  Reviewing university curricula so as to align with industry job requirements and promotion of apprenticeship/work experience programmes or joint ventures.

 iii.  Enforcement of mandatory sub-contracting and partnering with locals by foreign construction companies.


 iv.  Implementation of mandatory skills transfer to Nigerians by foreign construction companies.

These are all specific actions being undertaken in ensuring the culture of entrepreneurship education in our system. In order to implement entrepreneurship education, the government through the NUC inaugurates a committee towards developing entrepreneurship education curriculum which is shown in Table 1.

Table 1.   Entrepreneurship education in the transformation agenda in Nigeria



	S/No
	Module
	Student’s Expectation



	1
	Business creation and growth
	
	explain the concept of business planning process

	Understand contents and reasons for a business plan

	List some factors that motivate people to begin new businesses

	Search for and identify business opportunities

	Understand the required legal formalities for a business start up

	Prepare a feasibility analysis report

	State the relationship between a feasibility analysis and a business plan

	List formal and informal sources of capital for new ventures

	Know how to and be interested in starting a small business of their own





	2
	Issues of business growth
	
	Understood the concept of business growth

	Explored the strategies for growth (franchising, buy in and buy out)

	Examined merger and acquisitions

	Discussed the challenges of growth

	Learnt critical success factors for growing venture





	3
	Sources of funds
	
	Discussed the sources of funds for new and entrepreneurial ventures

	Understood the importance of formal and informal sources of funds for new ventures

	Explored the concept, method, and types of finances provided by venture capital

	Discussed the various government initiatives in funding new ventures and small and medium enterprises in Nigeria





	4
	Entrepreneurial marketing
	
	Understood the concept of small marketing and how it aids the development and growth of small businesses

	Learnt the major differences between small business marketing and marketing for large organizations

	Understood the pillars upon which marketing rests (marketing mix) and how they are deployed in new ventures

	Learnt the importance of developing a unique selling proposition and how it helps to endear customers to the products and services of new firms

	Understood the concept of International marketing and its dynamics





	5
	New opportunities for expansion (e-business)
	
	Describe E-Commerce, E-business and related technologies

	Define e-Commerce and describe how it differs from e-Business

	Describe the major types of e-Commerce/e-Business

	Discuss in a practical way the application of these techniques in real business

	Determine the requirement (hardware and software) for a small e-Commerce web site,

	Identify unique features and business significance of e-Commerce technology

	Examine the challenges and prospect of e-Commerce in Nigeria





	6
	Ethics and social responsibility
	
	Understood the concepts of business ethics and social responsibility

	Learnt the ethical principles for entrepreneurs

	Understood the importance of ethics in business

	Discussed the application of the above concepts to the operations and success of ventures

	Discussed social responsibility among business organizations in Nigeria






Source: Draft copy of general entrepreneurship courses in universities edited by Sagagi, Anyanwu, Aliu & Abimbola (2012).

Human Capital Development is strategic to the socio-economic development of any nation and such includes education, health, labour and employment and women affairs. Investing in human capital development is critical since such actions would help to ensure that there are adequate productive skills for national growth and development. It is even in the implementation plan of the National Action Plan on Employment Creation (NAPEC) to create 5 million new jobs annually within the next three years (Federal Republic of Nigeria, 2011). One way to achieve this is the establishment of several Skills Acquisition Centres across the country.

ENTREPRENEURSHIP EDUCATION AS A TOOL FOR NATIONAL TRANSFORMATION

There is no doubt that several nations in the world are currently experiencing economic meltdown, hiccups or crisis. Nigeria has not been spared of this global malaise even though the country’s situation is not as precarious as others especially in Europe and in the America; there is still an increasing rate of unemployment and poverty. The directives of the Nigerian government through the NUC to integrate entrepreneurship courses into the curriculum of Nigerian universities is a right call and at the right time since entrepreneurship education will provide additional skills, resources, and methodologies to graduates to further transform their ideas into visible and viable businesses after graduating from the university. If this is rightly done, the graduates would not need to queue up in the labour market for paid employment but rather create jobs for themselves and others. This will go a long way to reduce poverty in the society and unemployment in the labour market (Amoor, 2008). It is a well-known fact that, Entrepreneurship constitutes a vital engine for economic, social, practical and all round development of any country. It has been identified by many; both globally and nationally; as a tool for a sustainable, virile and stable economy. No wonder successive governments in Nigeria have attempted to strengthen relevant agencies in order to achieve this position. The present government has put in more and better effort through its transformation agenda.

Entrepreneurship Education is made up of all kinds of experiences that give students the ability and vision of accessing and transforming opportunities of different kinds. It goes beyond business creation. It is about increasing students’ ability to anticipate and respond to societal changes. Besides, it is the type of education that seeks to provide students with the knowledge, skills and motivation to encourage entrepreneurial success in a variety of settings. It thus empowers students to develop and use their innate creative skills to take initiatives, responsibility and risks.

According to Guerrero and Urbano (2012), an environment where knowledge-based entrepreneurship transpire as a driving force towards job creation, economic growth as well as competitiveness is referred to as an entrepreneurial society. Therefore, entrepreneurial universities play a vital role as both a disseminating institution and a knowledge-producer.
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Figure 1. Towards a successful entrepreneur

Source: Adopted from OECD (2009)



Therefore, the following are the expected roles to be played by entrepreneurship education towards national transformation when properly and actively implemented:

   i.  Training and learning centres: Entrepreneurship education will serves as learning and training centres for the translation of dreams and ideas into successful ventures. As shown in table 1, it will help the students to discover and think entrepreneurial. This will help them to discover their potentials and work towards achieving it and by so doing; it will reduce over reliance on white collar job.

  ii.  Facilitates the identification, creation and utilisation of non-existent saving: with the training received by the students, it will expose those to how they can identify, create and utilise capital. The course will expose them to how they can write a good feasibility study and win a grant for starting up a business. According to Erwart (2012), entrepreneurship education builds skills such as managerial, human, technical, conceptual skills in the individuals by teaching and allowing them to start businesses with little or no money for themselves.


 iii.  Self-fulfillment for the entrepreneur: entrepreneurship education brings about self-fulfillment to the recipient when he has really discovered the strength, weakness, opportunities and treats in a business.

 iv.  Create a balance in rural-urban migration: if entrepreneurship education is implemented in the university system in Nigeria, a lot of student who travel to urban area for search for job will be reduced and the rural area will also develop and more jobs will be created as well. This tends to alleviate and eradicate poverty as well as improving the general security (Danko, 2005).

  v.  Creates employment. Research has shown that 70% of the entire work force is employed by entrepreneurial ventures and hence, rate of unemployment is greatly reduced (UN, 2010).

 vi.  Mobilises resources that ordinarily would have remained idle in the hands of people and employ them productively and by doing so, capital formulation is encouraged.

vii.  Links up the various sectors of the economy and constitute the market for agricultural extractive and industrial output as well as providing source of material and labour input for big industries.

Entrepreneurship activity generates wealth, and thereby increases the extent of the market and thus brings about positive social changes in the citizenry. There is also specialisation as entrepreneurs see and create niches through innovation. More of entrepreneurship will undoubtedly create jobs, infrastructures necessary for business development (e.g. roads, transport, communication, power supply, education and health services).

When and if properly managed in Nigerian universities, entrepreneurship will contribute to the nation’s economic growth and development. According to Amoor (2008), it will help to discover talented, competitive, creative and very skilful individuals that will be the nation’s innovative assets; prepare individual student to be responsible and entrepreneurially conscious to contribute significantly to economic growth and development; and build a connecting link that creates productive and very thoughtful citizens that can contribute to local, regional and national competitiveness. It will also encourage the university graduates to establish small scale businesses and sustain them. Such small businesses form the cornerstone of future economic growth, job creation and wealth generation.
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Figure 2. Entrepreneurship education for national transformation (a model developed by the authors)



RECOMMENDATIONS

For entrepreneurship education in Nigerian Universities to be an instrument for National transformation, the following recommendations are suggested:


	Training, on a regular basis of all lecturers and instructors on entrepreneurship education: lecturers should be recruited, trained and retrained in the area of entrepreneurship education. They should be sponsored to attend local and international conferences to acquire more knowledge so that they can effectively transfer entrepreneurial skills into the students.

	Provisions of access to adequate resources (including capital) to graduating students to enable them start their own business.

	The various university managements should contact some Non-Governmental Organisations or banks to give soft loans/grants to entrepreneurship educators to establish and run their own businesses. This will enable them to acquire practical experience from their own initiatives for onward transmission to the students.

	As we are in technological era, students should be thoroughly taught how to troubleshoot, service, maintain computer and other related office equipment. They should also be provided with adequate information about starting a new business and about business trends in order to minimise future risks and maximise success rates. This will help them to establish consultancy firms to sell and service the computers and other office related equipment, and also run business centres.

	Centre for entrepreneurship education should mandatorily be established in every Nigerian university and should constantly organize workshops for the students as well as invite successful businessmen and women to give talk on how to initiate, source for funds, start and run a business successfully.

	Undergraduate students should be mandated to go for internship with a successful entrepreneur for at least a period of two months. This will also help them to practically acquire entrepreneurial skills that will enable them initiate, establish and run their businesses after graduation. The internship training may not necessarily be a full two months but 8–10 hours in a week.

	Provision of appropriate instruction materials and local infrastructure and support services to ensure relevance to the Nigerian situation.



CONCLUSION

During the last three decades entrepreneurship has globally strengthened its position in higher education and research (Kyro & Ristimaki, 2008). Gibb (2005) had argued that a lot of changes have contributed effectively to making a world of much greater uncertainty and complexity, one demanding entrepreneurial and enterprising behaviour at all levels be it global, societal, organisational and individual. The urgent need to embrace entrepreneurship is also recognised by politicians, academics and educators in the European Union and beyond.

The future of the Nigerian economy depends on a new generation of entrepreneurs that would have to come up with ideas and resolve to make them a reality as well as having the vision to create wealth and jobs. For this to be achieved there is the need for a cultural change in Nigeria. Entrepreneurship education is needed in Nigeria economy to create jobs, reduce unemployment, crime, government’s expenditure, poverty, social unrest, create wealth and raise the standard of living in the country.

However, in order to make Nigeria the leading entrepreneurial nation in Africa; there is need to back our entrepreneurs by investing in enterprise education and by celebrating the role that entrepreneurs play in creating a dynamic and growing economy.
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