Abstract

“Computational Estimation and Mental Arithmetic of Palestinian Children in Grades Six, Eight, and Ten”
The primary objective of this thesis is to examine the computational estimation and mental arithmetic abilities of 6th, 8th, and 10th grades students; and to show the impact of variables related to learners in terms of these two abilities such as sex, and educational strategies used.

The thesis has aimed to answer the following questions:

1. To what extent are Palestinian children able to perform computational estimations? 
2. To what extent are Palestinian children able to perform mental arithmetic? 
3. Are there differences in students' computational estimation abilities that could be attributed to grade level (6th, 8th, and 10th), or to  sex (male, female)?
4. Are there differences in students' mental arithmetic abilities that could be attributed to grade level (6th, 8th, and 10th), or to  sex (male, female)?
5. What strategies are used by students in performing computational           

            estimations?
     6.  What strategies are used by students in performing mental 

               arithmetic?      

A hypothesis, or more, was developed to answer each of the questions.  The selected population consisted of 6th, 8th, and 10th grade male and female students, residing at the district of Ramallah, and studying at schools affiliated with Palestinian Authority and UNRWA.It consisted of, according to formal documents, 16637 students; 8413 of which are females, and 8224 are males the study was conducted during the first semester of the academic year 2006-2007.  The selected sample consisted of 1355 students: 671 females, and 684 males.

To test the students' ability to acquire computational estimation and mental arithmetic skills, custom designed tests were used, translated into Arabic, and verified by a panel of experts in Mathematics education holding PhDs, MAs, and BAs.  The Test-retest reliability estimates for arithmetic estimation and mental arithmetic ranged from 0.84 and 0.88 .

Following the procedures verifying translation, accuracy, and consistency for the tests, the computational estimation test was implemented during December of the first semester of Academic Year 2006-2007.  The mental arithmetic test was applied in ten days following the implementation of the first test.  The implementation of an computational estimation test takes 25 minutes, whereas the implementation of a mental arithmetic test takes 17 minutes.  

Data entry followed the grading of the two tests and data were analyzed using SPSS  The statistical analyses showed the following:

1. The mean of the computational estimation test is (36.5).  The students’ performance was generally weak: 79.4% of the 1063 students got grades of (0 to 49).

2. The mean of the mental arithmetic test have also (36.7).  The students’ performance was generally weak: 78.5% of the 1044 students got grades of (0 to 49).

3. The performance of 8th grade students in mental arithmetic and computational estimation tests was better than the performance of 6th graders.  The same applies to 10th grade students who performed better than 6th graders.  On another hand there is no statistically significant difference between the performance of 10th grade students and 8th graders.

4. The performance of male students in computational estimation test was better than females’ performance.  There is no statistically significant difference between the performance of males and females in mental arithmetic test.

The top  in performance at each of the two tests were selected for an interview (34 students in arithmetic estimation and 30 students in mental arithmetic).  It was noted that the rounding strategy was mostly used in computational estimation, and a strategy of multiplying numbers disregarding zeros was mostly used in mental arithmetic.

In light of those findings, it is recommended to develop students’ estimation and mental arithmetic skills, conduct training workshops for teachers, and conduct applied research, case studies, and other educational techniques as to help in improving and developing estimation and mental arithmetic skills.

