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Abstract

The Attitudes Toward Problem Solving Scale (ATPSS) has received limited
attention concerning its reliability and validify with a Malaysian secondary
education population. Developed by Charles, Lester & O'Daffer (1987), the
instruments assessed attitudes toward problem solving in areas of Willingness to
Engage in Problem Solving Activities, Perseverance During the Problem Solving
Process and Self Confidence With Respect to Problem Solving. This study
addressed the lack of information about this measure by examining the scale's
reliability and its factorial structure. Subjects were 233 secondary school
students. Reliabiliry coefficients of the ttree subscales and the total score were
higtL indicating that the scale is stable and reliable in measuring Attitudes
Toward Problem Solving. Results from factor analyses imply that the ATPSS
measures more various traits in Malaysian cultwe.
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1. Introduction

Current reform efforts in education have demanded that more attention be given to the
development of problem solving, critical thinking and decision making skills in student.
Problem solving means " engaging in a task for which the solution method is not known in
advance" (NCTM 2000). The importance of problem solving as a goal in mathematics
education cannot be disputed. Problem solving is an important and integral part of all
mathematics leaming. It involves the recall of fact the use of skills and procedures and the
ability to waluate one's own thinking and progress (Charles el al. 1997). Developing
students' problem solving abilities is a challenging and complex task. Furthermore,
students' work in problem solving is influence by beliefs and other affective factors that
include students' feelings toward mathematics and problem solving (Ifuoll & Miller 1993;
Lester 1994). The way individuals feel about their ability and their level of confidence are

also factors in successful problem solving (Conway 1996).
According to Beaver (1994), problem solver should incorporate certain attitudes into his or
her problem solving efforts.
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Beaver listed the following attitudes:
a) The problem solver must have some interest to the problem
b) The problem solver must desire a solution to the problem
c) The problem solver must feel capable ofsolving the problem
d) The problem solver must be willing to begin the problem solving process.

These are in line with the instruments used by Charles et. al (1997), which assesses:

willingness to engage in problem solving, perseverance dwing problem solving and self
conlidence with respect to problem solving. Therefore, it is crucial to find and develop
effective instruments to measure attitudes toward problem solving.

2. Attitudes Toward Problem Solving Scale (ATPSS)

Developed by Charles et. al (1987), this scale was used to measure the students' attitudes
toward problem solving. This Likert-scaled instrument contains 20 items with five choices
each. This instruments assesses three scales: Willingress to Engage in Problem Solving,
Perseverance During Problem Solving Process and Self Confidence With Respect to
Problem Solving.

According to Moses (1976), two forms of vatidity have been explored for the ATPSS;
content validity established by l0 judges, while factor analysis confirmed the tJree scales.

This instrument was examined by Moses for intemal consistency for a population of
elementary school students. The results ofthe analysis using Cronbach's coefficient alpha
are: Willingness to Engage in Prohlem Solving, 0.64, Perseverance During Problem
Solving Process, 0.55; and Self Confidence With Respect to Problem Solving, 0.73.
Overall coefficient alpha is 0.79.

Moses (1976) also evaluated the test-retest reliability of this instrument. The Pearson
product-moment correlations were: Willingness to Engage in Problem Solving, 0.57;
Perseverance During the Problem Solving Process, 0.36 and Self Confidence With Respect
to Problem Solving 0.71. Overall correlation is 0.71. These correlations were all
significantly different from zero at the 0.001 level. In a study involving pre service
teachers, Conway (1996) fomd that the ATPSS have good internal consistency, with
Cronbach's cr ranging from 0.85 to 0.94. In a study involving Malaysian maficulation
students, Effandi (2003) reported reliability coefficient alpha of0.88 on the total scale. In
another study, Faridah (2004) found that the coefficient alpha ofthe overall ATPSS scale

is 0.86. Cronbach's a for the three subscales ranged from 0.'13 to 0.74. This shows that the
scale have good intemal consistency.

Whilst these studies provide valuable psychometric information about the ATPSS, to my
knowledge none have looked at the factorial structure of the ATPSS with regards to
Malaysian secondary students samples. Thus the present sfudy builds on previous research
into the reliability and validity of the ATPSS by using data collected from Malaysian
secondary school students. The present study, utilizes the tlree subscale of the ATPSS.
Anexploratory principal component analysis with varimax rotation was conducted to
assess the scale.
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3. Methodology

Sample
Data for the study was collected from 233 Form 4 secondary schools students in Melaka,
Negeri Sembilan ard Pahang. The ATPSS were voltmtary completed during class time.
The sample included 160 (68.7Y$temales and 73 {3l.3yo) males. tntaet classes were used
in the sample. Mathematics was a compulsory subjects for all of the students involved. The
ratio oftotal participants (233) to variables (20) exceed Nunnally and Bernstein's (1994)
minimum recommendation of 6:1.

Instrumentation
The ATPSS consists of 20 items, divided into three subscales: Willingness to Engage in
Problem Solving (6 items; numters l,3, 5,15, 16, 18), Perseverance During Problem
Solving Process ( 6 items; nurnbers 2, 4, 6, lO, 11, 17) and Self Confidence With Respect
to Problem Solving (8 items; numbers 7, 8, 9, 12, 13, 14, 19, 20). The items include
positively and negatively worded statemeflts. The instrument employs a 5 poinl likert style
questionnaire: l= Strongly Disagree; 2 Disagree; 3= Not Sure; 4= Agree and 5=Strongly
Agree, in which the students indicate their feslings by selecting one of five choices. Scores
for the ATPSS \ilere computed by adding the total number of item response scoros. The
first author of this paper translated the ATPSS scale into Malay language. A bilingual
expert tanslated it back to English. Both researchers in the present study judged the
translation appropriately reflected conceptual equivalence ofthe original scale in English.
The Malay language translation contains the same 20 items representing the same three
factor subscales-

Procedures
The sample were administered the ATPSS at the beginning of semesters. The
questionnaire administered to the students coruisted oftwo section. Contained in the fust
section is a set of questions conceming demographics. The second section of the
questionnaire consisted of the ATPSS subscale. It was an anonlmous study, therefore, the
students were told not to put their name oo it. Item rosponses were coded so that a higher
score indicated a more positive attitude towards problem solving. Teachers were asked to
inform studerfis that the questionaire was not meant to be a test and hence, there was no
right or wrong amwer for sach item. Sfudents took approximately 20 minutes to complete
the questionnaire.

Data Analyris
Data was analyzed by using SPSS 11.0. The scales was subjected to principal component
analysis. ln order to achieve simple structure, the ATPSS factorial sffucture was subjected
to a varimax rotation; the exploratory factor analysis was conducted with eigenvalues of
one or higher. Scree plots were also examined to detenrine the criterion for the numbers of
factor. A factor loading cut-off point of 0.40 or higher was selected as the inclusion
criterion for factor interpretation. A reliability analysis, in the form ofCronbach's alpha.
was conducted to determine the internal consistency of the ATPSS. Means, standard

deviations, and intercorrelations of the AT?SS subscales were also computed.
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4. Result

The means scores for the subjects of this study on the ATPSS was 67.28, with a standard
deviation of 10.05. Table I presents the means and standard deviations for each of the
three subscales. In general, the results suggest that the sample as a whole held positive
attitudes toward problem solving ( a total score of 50 would have indicated a neutral
attitude toward problem solving).

Table I Mean and Standqrd Deviatiow of the Subscale
Subscales Mean Sd

Willingness
Perseverance

Confident

Total

22.22 3.83

21.04 3.86

24.02

67.28

4.04
10.05

The internal consistency (coefficient alpha) was calculated as 0.81, 0.75, and 0.77 for the
subscales of Willingness to Engage in Problem Solving, Perseverance During the Problem
Solving Process and Self Confidence With Respect to Problem Solving. Cronbach's alpha
for the entire scale was 0.89. The Cronbach's alpha coefficient exceed the recommended
standard of 0.70 for establishing internal reliability (Nunnally 1978).The results indicate
that the scales are reliable. Intercorrelations between the subscales revealed correlations
between subscales.

Factors analysis was conducted with two, three, four and five factors. Scree plots and the
eigenvalues were examined to determirr the criterion for the numbers of factors. The four
factor structures resulted in good factor loadings mafiices and provided the best simple
struchre fit. The four factors had eigenvalues greater than 1,6.78,1.74,1.34, and 1.16
respectively. The principal components analysis with varimax rotation explained 55Yo of
the variance for the four factor structure. Individually, the amount of variance (after
rotation) accounted for by factors I to 4 were, 33.f/o,8.7Vq 6.7Yo arrd 5-8o/o.

Factor pattern/structure coefltcients fqr each ofthese four factor are presented in Table 2.
Factor I consisted of 7 items with pattern/structure coefficients of 0.40 or higher (one of
these items also had coeffrcients of 0.40 or higher on other factors). Five of these items
were from the perseverance during problem solving process subscale and two from the
willingness subscale. All item on Factor II had pattern/structure of0.40 or higher. Five of
these items were from the willingness subscale and one from the confidence subscale. The
third factor consisted of six items with pattern/structure coefficients of 0.40 or higher, one
of these items were from the willingness subscale (two of these items also had coefficients
of 0.40 or higher on other factors). Factor fV, consisted of four items, appeared to be a
composite of items from confidence subscale and perseverance subscale (one of these
items had coefficients of 0.40 or higher on other factors). From Table 2, we can see that
Factor I is related to perseverance. Fac{or II is related to willingness. Factor III is related to
confidence. Factor rv is more concern with conhdence with respect to someone else.
These students tend to depend on others in whatever they do.
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Table 2: Varimax-rotated Four-factor Solution of the Problem Solving Attitude Scale

Subscale Item No. Factor I Factor II Factor III Factor IV
Willingness

Perseverance

Confidence

1

3

5

t5
16

l8
2
4
6
l0
ll
t7
7

8

9

t2
13

l4
l9
2$

0.60

0.44

0.67
0.42
a.77
0.52
0.67

0.72
0.69
0.u

0.65

0.50

0.49
0.64

0.46

0.45
0.53

0.65

0.55

0.60

o-12
0.78
0.71

Items with loadings less than 0.40 omitted

5. Conclusion

The main purpose of this study was to examined the factor structure of the ATPSS with
respect to Malaysian secondary schools sh,rdents; additional analyses addressed the
reliability of the ATPSS. The reliability coefficients of the three subscale and total score

from the original instrument were quite high indicating that each subscale was stable
enough to be used and reliable to measure attitudes toward problem solving. Results
obtained from factor analyses shows that the ATPSS mea$res more various traits in
Malaysian culture.

This instrurnent was tested only at tlre secondary school level. All subjects were from
secondary schools in Melak4 Negeri Sembilan and Pahang. This is a limitation of the
study. Hence, the results can only be generalized to secondary school students of this
particular schools. This instrument might be useful for mat]rcmatics teachers to know their
studerts attitude toward problem solving, so that they could provide better instruction and
guidance. The results of this snrdy indicated that the scale might be a useful tools for
measwing attitude toward problem solving, but the constructs function differently between
cultures. Further research is needed in order to investigate the causes of differentiated



86 S. Ahmad, E.Zakaia, Z. Haron

feelings toward problem solving. Also by using various population and sample sizes the
research will give fifitrer insiglrt as to the appropriateness of the factors and the ikms
necessary to assess attitudes toward problem solving. In sum, this sfudy conftibutes to the
knowledge base on problem solving attitude by providing detailed information regarding
factor patkm structw€ coefticients of ATPSS items.

Appendix I
Attitude Questionairc

No. Stetement
I like to try hard problem
I will put down any answcr just to finish a problem

3 It is no frrn to try to solve problems
4 I will wo4 a long time on a problem
5 I will fy almost ar.ry proble{n 

..6 When I do not get the righl answer right away I give up

My ideas about how to solve problems are not as good as other
students' ideas

8 I am sure I can solve most pfoblems
9 I can only do problems everyoFe else can do
l0 I will keep on working on a problem until I get the right answer

tl I give uo on
12 I can solve most
13 I need someone to help me work on probleq
14 I am better than many students at solving problems

15 There are some problems I will just not fty
16 I do not like to try problems that are hard to understand

11 I will keep working on a problem until I got it dght

18 I like to try to solve problems
19 I am a good problem solver
20 Most probljms are too hard for me to solve



IRCMSA 2005 Proceedings 87

References

l. Beaver, J.R (1994). Problem solving across the curriculum. Eugene, OR:
lntpmational Society for Technology in Education.

2- charles, L., [rster, F.,& o'Dafrer, p. (1982). How to evaluate progress in problem
solving NCTM, Reston: Virginia.

3. conway (1996). The effects of the open approach to teaching mathematics on
elementary pre service teachers' problem solving performance, attifudes toward
mathcrnatics and beliefs about mathematics.

4. Effandi Zakatia. (2003). Kesan pembelajaran koperatif ke atas pencapaian matematik

{g sikap pclajar terhadap matematik dan penyelesaian- masilah. prosiding

limposium Kebangsaan Sains Matematik ke x, universiti Malaysia sabah.22-24
Disember.

5. Faridah salleh. (2004). Keupayaan menyelesaikan masalah matematik bukan rutin
dikalangan pelajar cemerlang akadeinik. projek penyelidikan Sarjana pemdidikan
UKM.

6. Kroll, D.L., & Miller, T (1993). Insights from research on mathematical problem
solving in the middle grades. In D.T. owens, @d), Research ideas for the classroom:
Middlc grades marhematics (pp. 5s-77). New york: Macmillan pubrishing company.7. E:to, Jr.,F.K (1994). Musing about mathematical problem solving research:-l9io-
1994. Journal for Research in Mathematics Education 25 ,660-675.8. Moses, B. E (1976). sAQ validation report. In N.L webb (Ed.), Technical Report tv:
summative evaluation [Mathematical Problem Solving project], BloomingtorL IN:
Mathematics Education Development Center.

9. NCTM (2000)- Principles and standmds for school mathematics. Reston. vA.
10. Nunnally, I'c. & Bemsteia I.H. (f99a). psychometric theory (3'd ed.) New york: Mc

Graw- Hill.



88 S. Ahmad, E.Zakaria,Z.Haron


	50.pdf
	IMG.pdf
	IMG_0001.pdf
	IMG_0002.pdf
	IMG_0003.pdf
	IMG_0004.pdf
	IMG_0005.pdf
	IMG_0006.pdf
	IMG_0007.pdf
	IMG_0008.pdf
	IMG_0009.pdf
	IMG_0010.pdf
	IMG_0011.pdf
	IMG_0012.pdf
	IMG_0013.pdf
	IMG_0014.pdf
	IMG_0015.pdf
	IMG_0016.pdf
	IMG_0017.pdf
	IMG_0018.pdf
	IMG_0019.pdf
	IMG_0020.pdf
	IMG_0021.pdf
	IMG_0022.pdf
	IMG_0023.pdf
	IMG_0024.pdf
	IMG_0025.pdf
	IMG_0026.pdf
	IMG_0027.pdf
	IMG_0028.pdf
	IMG_0029.pdf
	IMG_0030.pdf
	IMG_0031.pdf
	IMG_0032.pdf
	IMG_0033.pdf
	IMG_0034.pdf
	IMG_0035.pdf
	IMG_0036.pdf
	IMG_0037.pdf
	IMG_0038.pdf
	IMG_0039.pdf
	IMG_0040.pdf
	IMG_0041.pdf
	IMG_0042.pdf
	IMG_0043.pdf
	IMG_0044.pdf
	IMG_0045.pdf
	IMG_0046.pdf
	IMG_0047.pdf
	IMG_0048.pdf
	IMG_0049.pdf
	IMG_0050.pdf

	100.pdf
	IMG_0051.pdf
	IMG_0052.pdf
	IMG_0053.pdf
	IMG_0054.pdf
	IMG_0055.pdf
	IMG_0056.pdf
	IMG_0057.pdf
	IMG_0058.pdf
	IMG_0059.pdf
	IMG_0060.pdf
	IMG_0061.pdf
	IMG_0062.pdf
	IMG_0063.pdf
	IMG_0064.pdf
	IMG_0065.pdf
	IMG_0066.pdf
	IMG_0067.pdf
	IMG_0068.pdf
	IMG_0069.pdf
	IMG_0070.pdf
	IMG_0071.pdf
	IMG_0072.pdf
	IMG_0073.pdf
	IMG_0074.pdf
	IMG_0075.pdf
	IMG_0076.pdf
	IMG_0077.pdf
	IMG_0078.pdf
	IMG_0079.pdf
	IMG_0080.pdf
	IMG_0081.pdf
	IMG_0082.pdf
	IMG_0083.pdf
	IMG_0084.pdf
	IMG_0085.pdf
	IMG_0086.pdf
	IMG_0087.pdf
	IMG_0088.pdf
	IMG_0089.pdf
	IMG_0090.pdf
	IMG_0091.pdf
	IMG_0092.pdf
	IMG_0093.pdf
	IMG_0094.pdf
	IMG_0095.pdf
	IMG_0096.pdf
	IMG_0097.pdf
	IMG_0098.pdf
	IMG_0099.pdf
	IMG_0100.pdf

	150.pdf
	IMG_0101.pdf
	IMG_0102.pdf
	IMG_0103.pdf
	IMG_0104.pdf
	IMG_0105.pdf
	IMG_0106.pdf
	IMG_0107.pdf
	IMG_0108.pdf
	IMG_0109.pdf
	IMG_0110.pdf
	IMG_0111.pdf
	IMG_0112.pdf
	IMG_0113.pdf
	IMG_0114.pdf
	IMG_0115.pdf
	IMG_0116.pdf
	IMG_0117.pdf
	IMG_0118.pdf
	IMG_0119.pdf
	IMG_0120.pdf
	IMG_0121.pdf
	IMG_0122.pdf
	IMG_0123.pdf
	IMG_0124.pdf
	IMG_0125.pdf
	IMG_0126.pdf
	IMG_0127.pdf
	IMG_0128.pdf
	IMG_0129.pdf
	IMG_0130.pdf
	IMG_0131.pdf
	IMG_0132.pdf
	IMG_0133.pdf
	IMG_0134.pdf
	IMG_0135.pdf
	IMG_0136.pdf
	IMG_0137.pdf
	IMG_0138.pdf
	IMG_0139.pdf
	IMG_0140.pdf
	IMG_0141.pdf
	IMG_0142.pdf
	IMG_0143.pdf
	IMG_0144.pdf
	IMG_0145.pdf
	IMG_0146.pdf
	IMG_0147.pdf
	IMG_0148.pdf
	IMG_0149.pdf
	IMG_0150.pdf

	200.pdf
	IMG_0151.pdf
	IMG_0152.pdf
	IMG_0153.pdf
	IMG_0154.pdf
	IMG_0155.pdf
	IMG_0156.pdf
	IMG_0157.pdf
	IMG_0158.pdf
	IMG_0159.pdf
	IMG_0160.pdf
	IMG_0161.pdf
	IMG_0162.pdf
	IMG_0163.pdf
	IMG_0164.pdf
	IMG_0165.pdf
	IMG_0166.pdf
	IMG_0167.pdf
	IMG_0168.pdf
	IMG_0169.pdf
	IMG_0170.pdf
	IMG_0171.pdf
	IMG_0172.pdf
	IMG_0173.pdf
	IMG_0174.pdf
	IMG_0175.pdf
	IMG_0176.pdf
	IMG_0177.pdf
	IMG_0178.pdf
	IMG_0179.pdf
	IMG_0180.pdf
	IMG_0181.pdf
	IMG_0182.pdf
	IMG_0183.pdf
	IMG_0184.pdf
	IMG_0185.pdf
	IMG_0186.pdf
	IMG_0187.pdf
	IMG_0188.pdf
	IMG_0189.pdf
	IMG_0190.pdf
	IMG_0191.pdf
	IMG_0192.pdf
	IMG_0193.pdf
	IMG_0194.pdf
	IMG_0195.pdf
	IMG_0196.pdf
	IMG_0197.pdf
	IMG_0198.pdf
	IMG_0199.pdf
	IMG_0200.pdf

	250.pdf
	IMG_0201.pdf
	IMG_0202.pdf
	IMG_0203.pdf
	IMG_0204.pdf
	IMG_0205.pdf
	IMG_0206.pdf
	IMG_0207.pdf
	IMG_0208.pdf
	IMG_0209.pdf
	IMG_0210.pdf
	IMG_0211.pdf
	IMG_0212.pdf
	IMG_0213.pdf
	IMG_0214.pdf
	IMG_0215.pdf
	IMG_0216.pdf
	IMG_0217.pdf
	IMG_0218.pdf
	IMG_0219.pdf
	IMG_0220.pdf
	IMG_0221.pdf
	IMG_0222.pdf
	IMG_0223.pdf
	IMG_0224.pdf
	IMG_0225.pdf
	IMG_0226.pdf
	IMG_0227.pdf
	IMG_0228.pdf
	IMG_0229.pdf
	IMG_0230.pdf
	IMG_0231.pdf
	IMG_0232.pdf
	IMG_0233.pdf
	IMG_0234.pdf
	IMG_0235.pdf
	IMG_0236.pdf
	IMG_0237.pdf
	IMG_0238.pdf
	IMG_0239.pdf
	IMG_0240.pdf
	IMG_0241.pdf
	IMG_0242.pdf
	IMG_0243.pdf
	IMG_0244.pdf
	IMG_0245.pdf
	IMG_0246.pdf
	IMG_0247.pdf
	IMG_0248.pdf
	IMG_0249.pdf
	IMG_0250.pdf

	290.pdf
	IMG_0251.pdf
	IMG_0252.pdf
	IMG_0253.pdf
	IMG_0254.pdf
	IMG_0255.pdf
	IMG_0256.pdf
	IMG_0257.pdf
	IMG_0258.pdf
	IMG_0259.pdf
	IMG_0260.pdf
	IMG_0261.pdf
	IMG_0262.pdf
	IMG_0263.pdf
	IMG_0264.pdf
	IMG_0265.pdf
	IMG_0266.pdf
	IMG_0267.pdf
	IMG_0268.pdf
	IMG_0269.pdf
	IMG_0270.pdf
	IMG_0271.pdf
	IMG_0272.pdf
	IMG_0273.pdf
	IMG_0274.pdf
	IMG_0275.pdf
	IMG_0276.pdf
	IMG_0277.pdf
	IMG_0278.pdf
	IMG_0279.pdf
	IMG_0280.pdf
	IMG_0281.pdf
	IMG_0282.pdf
	IMG_0283.pdf
	IMG_0284.pdf
	IMG_0285.pdf
	IMG_0286.pdf
	IMG_0287.pdf
	IMG_0288.pdf
	IMG_0289.pdf
	IMG_0290.pdf


