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Abstract. 
This study examined the relationships between self-efficacy calibration and test-taking behavior as measured by the percentage of skipped items, unreached items, and incorrect responses on a mathematics test. Jewish and Arab 8th graders in four achievement levels, as defined by quartiles of the test score distribution, were compared with respect to their mathematics self-efficacy and their test-taking behavior. The results indicated that in every achievement level Arab students as compared to their Jewish counterparts tended to report higher levels of self-efficacy and to attempt more items on the test, which resulted in a higher rate of incorrect responses. The results support previous research findings pointing to the detrimental effect that overestimation of SE has on performance. The results were discussed with reference to the metacognitive processes involved in estimation of self-efficacy and in test performance. The identified gaps between the two ethnic groups were discussed in light of the learning culture that characterizes each of them. The contribution of the Israeli context, whereby students from two culturally diverse groups study according to the same mathematics curriculum but in separate schools, to understanding factors underlying culture-related group differences in mathematics test performance was underscored.


1. Introduction
Self-efficacy (SE) is considered a central mechanism of personal agency [1, 2]. It refers to a person’s capability to exercise some measures of control over his/her own functioning and over environmental events. More specifically, SE beliefs are context specific evaluations of a person’s capability “to organize and execute the course of action required to produce given attainments” [1, page 2]. Such beliefs are claimed to affect thought patterns and performance on a wide variety of tasks. According to Bandura [1] SE beliefs are formed on the basis of four sources: past experience, vicarious experience (observation of others), social persuasion, and physiological state.
Empirical studies have lent support to the contention that SE plays a pivotal role in human functioning (e.g., [3–7]). In the area of education SE has been identified as a significant predictor of achievement in various subjects [8–10].
 While a great deal of research has been devoted to examining the effect of SE on various aspects of learning, a paucity of research is evident regarding the accuracy of SE appraisals and the ways in which miscalibration of SE (i.e., incongruence between efficacy beliefs and actual performance) affects learning and test performance. Although it is claimed that moderately optimistic estimates of SE are instrumental to successfully completing challenging tasks because they foster perseverance and effort [1, 6, 11], it has been shown that gross overestimation can have a detrimental effect on achievement. Thus, proficient performance necessitates resemblance between one’s self-efficacy beliefs and his/her knowledge and skills [6]. 
 The question addressed in the current study is whether SE calibration is related to cultural differences. The Israeli context, wherein students of two culturally diverse ethnic groups—Jews and Arabs—study according to the same mathematics curriculum but in separate schools, provides a suitable setting for such research. To address the research question, the current study focuses on the relationships between calibration of mathematics SE and test behavior of Jewish and Arab eighth graders in Israel. Prior to stating the rationale and explaining the design of the study, a brief description of the Israeli context is provided.
The Jewish and the Arab populations in the State of Israel represent two ethnic groups in a conflictual relationship with little intergroup contact [12]. The Arab minority constitutes approximately 21% of the population  [13] and comprises four communities: Muslim, Christian Arabs, Druze, and Bedouin. The Arab minority is considered a nonassimilating minority and has limited access to the opportunity structure [14]. Consequently, the Arab minority has a lower standing in all aspects of socioeconomic status (including education, occupation, and income) as compared to the Jewish majority [14–16].
By contrast to the westernized Jewish mainstream community, the Israeli Arab community can be characterized as a developing society that tends to be conservative and patriarchal maintaining a clear and well-defined system of values and customs [17, 18].
Although officially all government schools in Israel are open to all students, in fact there are segregated educational systems for Arabs and Jews, both of which are run by the Ministry of Education. The languages of instruction in the Jewish and Arab school systems are Hebrew and Arabic, respectively. Yet, both systems have the same curricula in science and mathematics. 
Previous studies of math achievement carried out on a national sample of 8th graders indicated a large achievement gap between the Jewish and Arab populations [19]. Following the publication of the 1996 National Assessment Test (NAT) results in mathematics, a more in-depth study, yet on a smaller scale, was designed in an attempt to account, at least partially, for the achievement gap. This was accomplished by examining the learning cultures in Jewish and Arab math classes, using a mixed method design [20]. This paper reports findings from part of the in-depth study, which examined one of the motivation factors, namely, students’ SE, and its relations to their test-taking behavior.
Previous research has shown that estimation of SE involves self-awareness and task analysis, two skills that entail activation of metacognitive strategies (e.g., [21]). It can therefore be hypothesized that failing to use such strategies will lead, in addition to overestimation of SE, to an attempt to answer test items that are beyond one’s capability, or achievement level, which is likely to result in erroneous responses on these items. 
The literature regarding the paradigm shift in instruction that characterizes the “knowledge age” strongly suggests that learning environments based on constructivist principles promote the development of metacognitive skills [22–24]. In Israel, such environments are more common in the Jewish than in the Arab educational institutions [14, 25]. In the current study it was therefore hypothesized that, on a given mathematics achievement level, Arab students on the average will report higher levels of mathematics SE than Jewish students; they will also attempt more items on a mathematics test which will result in a higher rate of incorrect responses.

2. Method
2.1. Participants
The research sample consisted of 476 eighth graders, 189 Jewish students (82 girls and 107 boys) and 287 Arab students (151 girls and 136 boys), from 12 middle schools (six Jewish and six Arab) located in the central district of Israel. The six Jewish and six Arab schools were selected to represent schools with low, medium, and high mathematics achievement levels and corresponding levels of social economic status in each community. The participating schools were selected on the basis of results of NAT-M, 1996, and the official SES index which officially was calculated for each school. 
2.2. Instruments
2.2.1. SE Questionnaire
An eleven-item five-point Likert-type scale measuring students’ beliefs in their capability to solve various types of mathematics tasks. The general format of the scale was adopted from Schwartzer [26] and the item content was tailored to eighth-grade mathematics. Responses ranged from 1 (strongly disagree) to 5 (strongly agree) and the mean score of the participant’s responses was used as a measure of SE. The internal consistency coefficients (Cronbach’s alphas) for the SE scale in the Jewish and Arab groups and in the entire sample, were .80, .84 and .83, respectively.
2.2.2. Mathematics Test
 Form A of the 1996 National Assessment Test in Mathematics (NAT-M) was delivered as part of the current study. The 1996 NAT-M was based on the formal curriculum issued by the Israeli Ministry of Education. The items on the test were developed by senior mathematics teachers and pedagogical consultants and were then translated into Arabic and reviewed by teachers and experts in mathematics education in that sector. All items were approved by the mathematics committee and were selected for inclusion in the operational version on the basis of their psychometric properties as identified in a pilot study [19]. Each version of the test consisted of three parts pertaining to twelve topics. About 25% of the items addressed topics studied in the 7th grade. Topics that can be taught either in the 8th or in the 9th grade were addressed in a basic level only. The use of calculators was permitted in parts two and three of the test. 
Form A of the test included 34 items, nine of which were of the choice response format (multiple choice or true-false with no negative marking for missed/incorrect answers) and the rest were of the constructed response format. One item was defined as “non-conventional” and one was a multistep investigation task (made up part three of the test). Since some of the items included more than one part, the total number of questions in Form A of the test was 44. The internal consistency coefficients (Cronbach’s alphas) for Form A of the test in the Jewish and Arab groups and in the entire sample were .90, .87, and .91, respectively.
2.2.3. Indicators of Test-Taking Behavior
The following percentages were computed for each student: percentage of missing responses (i.e., percentage of items to which the student did not provide an answer). This indicator was further broken into two components: percentage of skipped items (i.e., percent of missing responses before the last item answered by the student) and percentage of unreached items (i.e., percent of missing responses following the last item answered by the student). In addition, the percentages of correct and incorrect responses were computed.
2.2.4. Achievement Levels
Each student was classified into one of four achievement levels based on his/her total test score. The cutoff scores for the four levels were the 25th, 50th, and 75th percentiles of the total score distribution in the entire sample which corresponded to the following raw scores: 28.04, 44.51, and 60.23, respectively. In other words, participants were grouped according to four achievement levels where Level 1 indicated the lowest achievement while Level 4 stood for the highest achievement. 
3. Results
Mean comparisons between the Jewish and Arab groups on the SE scale and on the indicators of test-taking behavior were carried out using independent 
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-tests in the total sample as well as in every achievement level.
The results for the total sample indicated a significant difference between the two ethnic groups with respect to the SE score (
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, resp.). The Jewish group compared to the Arab group had a higher mean percentage of correct responses (
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, resp.). The discrepancies with respect to the other indicators of test-taking behavior, namely, percentage of missing, skipped, and unreached items, were insignificant. 
The comparisons between the two groups in each of the achievement levels are presented in Table 1. As it can be seen in the table, SE yielded significant discrepancies in three of the four achievement levels (2nd, 3rd, and 4th) with effect sizes of 1.04, 0.95, and 1.16, respectively. Arab students on the average reported higher levels of SE than did their Jewish counterparts. Discrepancies with respect to percentage of correct responses were insignificant in three achievement levels; only in the fourth achievement level the Jewish group outperformed the Arab group. The four discrepancies with respect to percentages of incorrect responses were significant with effect sizes ranging from 1.24 to 2.06. In every achievement level, Arab students on the average had a higher percent of incorrect responses than did their Jewish counterparts. The four discrepancies in percentage of missing responses as well as those for one of its components, namely, percentage of skipped items on the test, were significant with effect sizes ranging from .55 to 1.86. In every achievement level Jewish students on the average missed and skipped more items than did their Arab counterparts. On the other component of missing responses, namely, percentage of unreached items, significant discrepancies were detected in three of the four achievement levels (2nd, 3rd, and 4th) with effect sizes of .87, .68, and .51, respectively, again, with higher means in the Jewish group than in the Arab one.
Table 1: Means, standard deviations, 
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-values,  and effect size (
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) values for self-efficacy and mathematics test-taking behavior indicators of Jewish and Arab students in four quartiles of the mathematics test score distribution.
	

	Variable	Group	Quartile 1	Quartile 2	Quartile 3	Quartile 4
	N 	M (SD)	t (d)	N 	M (SD)	t (d)	N 	M (SD)	t (d)	N 	M (SD)	t (d)
	

	Self-efficacy	Jews	10	3.18 (.58)	−.83	31	3.13 (.76) 	−4.84** (1.04)	56	3.31 (.66) 	−4.99** (0.95)	81	3.56 (.53)	−5.29** (1.16)
	Arabs	79	3.39 (.75)	73	3.84 (.64)	53	3.92 (.61)	28	4.21 (.65)
	

	% Correct	Jews	10	21.45 (5.27)	1.53	32	34.94 (4.33)	−1.83	58	51.60 (5.65)	−1.62	88	73.62 (9.37)	3.90**(0.67)
	Arabs	109	 17.93 (7.07) 	88	36.88 (5.39)	58	53.35 (6.03)	31	68.15 (5.47)
	

	% Incorrect	Jews	10	23.45 (9.48)	−7.26**(1.53)	32	24.77 (11.62)	−7.95**(1.64)	58	24.33 (9.24)	−6.67** (1.24)	88	16.96 (4.97)	−9.84**(2.06)
	Arabs	109	48.16 (16.80)	88	45.12 (12.67)	58	35.24 (8.36)	31	27.16 (4.94)
	

	% Missing	Jews	10	55.09 (11.82)	3.30* (1.10)	32	40.28 (12.61)	9.02** (1.86)	58	24.08 (10.48)	6.97** (1.30)	88	9.42 (7.60)	4.29** (0.76)
	Arabs	109	33.91 (19.90)	88	18.00 (11.74)	58	11.41 (9.03)	31	4.69 (4.17)
	

	% Skipped	Jews	10	41.27 (8.50)	5.12** (1.07)	32	27.44 (11.61)	6.57** (1.55)	58	17.02 (7.44)	5.96** (1.11)	88	7.54 (5.95)	3.12* (0.55)
	Arabs	109	25.59 (15.16)	88	12.60 (8.86)	58	9.09 (6.89)	31	4.57 (3.95)
	

	% Unreached	Jews	10	13.82 (11.76)	1.73	32	12.84 (10.19)	3.74* (0.87)	58	7.05 (8.66)	3.55* (0.68)	88	1.88 (4.55)	3.58*(0.51)
	Arabs	109	8.32 (9.42)	88	5.39 (7.96)	58	2.32 (5.28)	31	.12 (.45)
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4. Discussion
The results of the current study indicated that at any given achievement level, the Arab group compared to the Jewish group reported a higher level of SE along with a lower rate of missing responses, including both skipped and unreached items, and consequently had a higher rate of incorrect responses. These findings support the research hypotheses regarding differences between Jewish and Arab students with regard to SE calibration and test-taking behavior.
Metacognitive knowledge according to Brown  [27] can be classified into three categories: declarative, procedural, and conditional. The first refers to self-awareness regarding one’s skills, competencies, and abilities as a learner; the second refers to knowledge of how to use strategies for performing particular tasks; and the third refers to when and why to apply those strategies. Considering the effect of metacognitive knowledge on performance Flavell and Wellman  [28] suggested three classification categories: knowledge of the person, of the task, and of the strategy. The first refers to the individual’s beliefs regarding him/herself and others as cognizant creatures, the second refers to knowledge regarding the scope of various tasks and their requirements as well as to factors and conditions due to which some tasks are more difficult than others, and the third refers to knowledge regarding general and specific cognitive strategies and to the awareness of their usefulness for performing certain tasks. 
Following these conceptualizations, it can be argued that the underlying pattern identified in the current study, of overestimating SE in combination with attempting items that are beyond one’s achievement level, is a deficit in metacognitive knowledge regarding the task at hand, the person, or both. The former reflects a lack of understanding the task requirements, which results in a faulty task analysis, whereas the latter reflects an inaccurate appraisal of one’s own capabilities to perform the task successfully, which may stem from low mathematics self-awareness. The question is why this pattern is more pronounced in the Arab group than in the Jewish one.
A qualitative analysis of learning interactions observed in several Arab and Jewish mathematics classes [25] indicated a higher dominance of the teacher during the lesson in the Arab classes. In general, Arab students were more passive compared to Jewish students, and rehearsal of rules and procedures was more pronounced in the Arab classes. In the Jewish classes, especially in the ones with high achievement, students were activated and encouraged to solve the problems autonomously before the teacher demonstrated the solution, to offer alternative solution routes, and to explain and justify their solution. Moreover, they were taught strategies of how to approach the problem, how to interpret and analyze it, and how to evaluate their solution. Such attributes of the instruction-learning process have been shown to promote metacognitive skills as well as other self-regulated competencies  [29, 30]. The differences observed in the classroom practices may possibly account for part of the differences in SE and test-taking behavior between the students from the two cultural groups. 
The findings of the current study seem to carry significant implications for instruction. Firstly, teachers need to be aware of their students’ SE beliefs and of the accuracy of those appraisals. In case of gross overestimation they should design an intervention that, as suggested by Pajares [6, 11], would aim not at lowering the student’s efficacy beliefs but rather at improving his/her calibration skills by promoting metacognitive knowledge and skills (i.e., self-awareness and task analysis), tailoring instruction to students’ capabilities, and fostering the model of self-reflection [6]. This can be done by teaching strategies of task analysis and by increasing the learner’s self-awareness through reflection on whether she/he has the resources to address the problem. Katz has demonstrated the effectiveness for improving SE calibration of combining repeated reflections on SE with strategy instruction, compared to any one of these components separately [31] Secondly, teachers have to promote their students’ test-taking skills, one important component of which is metacognition. In a study about students’ reported test-taking skills Roth and her associates [32] found that low achievers reported filling in answers on a standardized test without even reading the passage to which the questions were related. The authors refer to metacognition as one possible explanation. They point out those students’ “lack of understanding about the appropriate conditions for using strategies, their poor causal reasoning about the connections between strategy use and test scores, and their poor judgments about the perceived utility of the strategy” (page 81). Thirdly, teachers should be responsive to the learning needs of students from diverse cultures and design differential intervention accordingly. For instance, in our study Arab students could benefit from a combined treatment aimed at improving their mathematics self-awareness and their test-taking strategies. Those in the lower achievement levels (69% of the Arab sample), would additionally need remedial instruction for improving their mathematics skills and strategies. Compared to their Arab counterparts, Jewish students, especially those in the lower achievement levels (22% of the Jewish sample), could benefit from a treatment addressing their deficiency in mathematics skills and strategies. 
As for further studies, they should aim to carry out a more in-depth analysis of the processes involved in making appraisals of SE and in test-taking behavior and compare various cultural groups with respect to these processes. It should be noted that the current study examined SE appraisals and test-taking behavior using indirect measures. Moreover, the SE measure used in this study was not tailored to the task at hand but was rather a general measure addressing the type of tasks encountered in school mathematics. According to Bandura [1], the better the SE measure is tailored to the task at hand, the better predictor it is of performance on that particular task. Further research should therefore assess both SE and test-taking behavior using qualitative tools such as analysis of protocols taken while students are faced with the test, probing them about the strategies they use for appraising their SE as well as regarding their test-taking strategies. 
On final note, contrary to findings of the current study, previous comparisons between minority and majority students with respect to SE resulted in lower means for the minority students [33]. The conflicting results between the current study and the other studies may be attributed to differences in the educational contexts. As already noted, Jews and Arabs in Israel study according to the same mathematics curriculum but in separate schools with almost no intergroup contact whereas most other research on ethnic group differences was carried out in integrated school systems [34]. It seems that the lack of contact between students of the two ethnic groups prevents Arab students from comparing their achievement level to that of the Jewish students. Such a comparison could have affected their self-belief system, particularly their self-efficacy, which is shaped, among other factors, by peer comparisons [1].
A rival hypothesis could attribute the gap in SE between Jewish and Arab students to cultural differences in the SE structure or in SE norms. As to the former, cross-cultural comparisons confirmed the robustness of the underlying structure [35]. As to the latter, although in cross-cultural comparisons mean differences were found to vary across nations [35], the fact that in the current study both factors, SE and test behavior, were found to vary in the direction hypothesized based on an underlying common denominator, namely, metacognitive skills, may be taken to refute the rival hypothesis. From a more general perspective the results of the current study can hence contribute to the accumulating knowledge regarding factors accounting for observed culture-related gaps in mathematics test performance. 
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