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Abstract 

The main objective of this study was to explore the effect of performance and mastery related 

mathematics learning motivation on mathematics achievement. A sample of 150 students (86 

males and 64 females) was randomly selected from Bonga University. MLM scale containing 

11-items was adapted from different literatures. The performance and mastery related 

motivation Scale was adapted from Butler (2016). The mathematics achievement was 

measured by 30- items of a self-developed achievement test of Mathematics. Only 25 

mathematics achievement test items which obeyed all the psychometric properties of item 

analysis were retained as a scale for the test administration. The Cronbach alpha reliability of 

Mathematics achievement test was .84, which is above the acceptable threshold.  Confirmatory 

factor analysis with the help of Structural equation modeling by using STATA15 software was 

applied to analyze the data. Results revealed that Performance related mathematics learning 

motivation has significant effect on mathematics achievement, whereas mastery related 

mathematics learning motivation has no significant effect on mathematics achievement. 

Further study should be conducted on the unexplained factors of MLM.  
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1. Introduction 

1.1. statement problem 

Many studies were conducted concerning the Achievement goal theory which includes 

mastery goal and achievement goal theory of motivation. For eg. , Gutman (2006) provides an 

argument on how student and parent goal orientations and classroom goal structures influence 

the math achievement of African Americans during the high school transition; Lavasani, 

Malahmadi & Amani (2010) conducted a study on the role of self-efficacy, task value, and 

achievement goals in predicting learning approaches and mathematics achievement;  Mägi, 

Lerkkanen, Poikkeus, Rasku‐Puttonen, & Kikas, (2010)  find results and eveidence on  the 

relations between achievement goal orientations and math achievement in primary grades; 

Luo, Paris, Hogan, & Luo, (2011) conducted an investigation hw do performance goals 

promote learning by using a  pattern analysis of Singapore students’ achievement goals; 

Furner, & Gonzalez-DeHass.(2011) provide evidence. students’ mastery and performance 

goals relate to math anxiety; Keys, Conley, Duncan, & Domina, (2012) conducted a study on 

the role of goal orientations for adolescent mathematics achievement. Gherasim, Butnaru, & 

Mairean, (2013) experimented on the Classroom environment, achievement goals and 

mathematics  performance; Park, Gunderson,  Tsukayama, Levine, & Beilock,(2016) conduct 

an inquiry on young children’s motivational frameworks and math achievement: Relation to 

teacher-reported instructional practices, but not teacher theory of intelligence; Scherrer, 

Preckel, Schmidt, & Elliot, (2020) conducted longitudinal studies on development of 

achievement goals and their relation to academic interest and achievement in adolescence; 

Sides, & Cuevas, (2020) argues on the effect of goal setting for motivation, self-Efficacy, and 

performance in Elementary mathematics; Guo,  & Leung, (2021) conducted comparison 

studies between Chinese Miao and Han students on the achievement goal orientations, 

learning strategies, and mathematics achievement, Guo, & Hu (2022) conducted a study on the 

relationship of classroom goal structures to Chinese Miao and Han students’ goal orientations 

and mathematics achievement. But still there is a literature gap that no or little studies were 

conducted based on mastery goal and Performance goal achievement-goal theory in relation to 
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Mathematics Leaning Motivation (MLM) and Mathematics achievement in the case of 

university students in Ethiopia. 

1.2. Review of related literature 

Achievement goal theory (Ames 1992; Dweck and Leggett 1988; Elliott and Dweck 1988; 

Pintrich 2000) assumes that students have different reasons for engaging or not engaging in 

learning and school work. These reasons affect what, how, and why students learn (Patrick et 

al. 2011) and how they subsequently perform. Typically, two different sets of achievement 

goals are identified: (1) task and ego goals (Nicholls 1984) or (2) mastery and performance 

goals (Dweck and Leggett 1988). The primary goal of a mastery-oriented person is the 

learning and mastery of the task for its own sake (similar to intrinsic motivation in Self 

Determination Theory(SDT) and intrinsic value in Expectancy Value Theory( EVT).  

Mastery goals concerned with a desire to achieve competence in terms of set criteria or task 

mastery. They rely on comparisons with the explicit requirements of the task and/or internal 

comparisons with an individual’s past or potential attainment. Performance goals, in contrast, 

reflect a desire to achieve competence to a degree that is relative to the performance of others. 

The goal here is to do well and gain the rewards associated with high performance. The desire 

to attain high performance sometimes leads to strategic behaviors that can involve making 

learning more difficult for competitors (Murdock et al. 2016). These two goal orientations are 

associated with different consequences in achievement context, with mastery being associated 

with higher performance than performance orientation. 

A mastery goal (also referred to as a learning goal, task goal, or intrinsic goal) is one in which 

the student’s aim is to gain knowledge or skills. A performance goal (also referred to as an ego 

goal, ability focused goal, or extrinsic goal) is a competitive goal in which the aim is to look 

good  compared to others (Pintrich, 2000, 2003; Ross, 2008). The choice between mastery 

goals and performance goals rests on a number of factors, including feelings of self worth, 

theories of personal intelligence, fear of failure, and fear of looking “bad” in front of others ( 

Ross, 2008). 
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Performance goals can be further subdivided into performance-approach and performance-

avoidance goals, based on students’ beliefs that they will do well, or conversely, on a fear of 

failure (Berger, 2009; Van Yperen, Blaga, & Postmes, 2014). Elliot, Murayama, and Pekrun 

(2013) propose further subdivisions of goals based on three potential orientations: taskbased, 

related to the demands of the task; self-based, with an internal metric of the value of the 

activity; and other-based, with an external interpersonal metric. Each of these orientations is 

then assigned a valence of approach or avoidance.  

Performance-approach goals are positively correlated to self-efficacy, task value, and use 

of cognitive and self-regulatory strategies (Shunk & Pajares, 2005). Performance-avoidance 

goals have not been found to be predictive of positive achievement (Elliott & McGregor, 

2001; Elliott & Thrash, 2001). Mastery goals are positively correlated with self-efficacy, task 

value, cognitive strategy use, and self-regulated learning (Ross, 2008). Ryan and Deci (2000a, 

2000b) found that mastery goals are correlated with intrinsic motivation, whereas both 

performance approach and avoidance goals are correlated with extrinsic motivation. Thus, 

students with a high degree of intrinsic motivation tend to demonstrate mastery goals, and 

students with high levels of extrinsic motivation demonstrate performance goals. The converse 

is also true; students with a mastery goal orientation tended to have greater levels of intrinsic 

motivation, while students with a performance goal orientation tended to have lower levels of 

intrinsic motivation, and higher levels of extrinsic motivation (Spinath & Steinmayr, 2012). 

These findings are not surprising, given the direct relationship between having an internal 

metric (mastery goals, intrinsic motivation) or an external metric (performance goals, extrinsic 

motivation). Goal orientation was found to be correlated with selfefficacy beliefs, task 

enjoyment, and interest (Spinath & Steinmayr, 2012). 

Goal orientation is a strong predictor of achievement. Students with a mastery goal 

orientation outperform students with a performance goal orientation (Middleton & Spanias, 

1999). Middleton and Spanias (1999) found that students tend to adopt their teachers’ goal 

orientations; therefore, if teachers demonstrate that they value mastery goals, this should 

impact students’ goal orientations and thus increase students’ intrinsic motivation. One way to 



 Woldemichael, Semela, Tulu/ International Journal of Education, Technology and Science 2(4) (20222) 429–454 433 

 

accomplish this is to emphasize criterion- rather than norm-referenced assessments (Wolters & 

Daugherty, 2007). 

The four-goal model, also referred to as the 2×2 model of achievement goals (Elliot & 

McGregor, 2001; Pintrich, 2000b). Crossed with the mastery-performance dimension, this 

results in four achievement goals: (a) Mastery-approach goals, which represent a focus on 

learning and understanding the course material; (b) mastery-avoidance goals, which represent 

a focus on not losing one’s skills or competence; (c) performance-approach goals, generally 

defined as goals oriented toward outperforming others; and (d) performance-avoidance goals, 

where students are focused on not looking incompetent to others (Elliot & McGregor, 2001; 

Pintrich, 2000b).  

Performance approach includes: Extrinsic goal value / Normative standards, Will I look 

smart?, Focus on outcome, Errors indicative of failure, Uncertainty is threatening, Seek 

flattering information, Emphasizes present ability.  

Performance Avoidance includes: Extrinsic goal value / Normative standards, Will I look 

dumb? , Focus on outcome, Errors indicative of failure, Uncertainty is threatening, Avoid 

unflattering judgments,  Emphasizes present ability 

Mastery approach includes: Intrinsic goal value / Personal standards ,  How can I do it?, Focus 

on process, Learn from errors,  Uncertainty is challenging,  Seek accurate information about 

ability ; Emphasizes effort. 

Mastery Avoidance includes:  Intrinsic goal value / Personal standards, Can I do it now? Shift 

from process to outcome, Errors indicative of failure, Uncertainty is threatening,  Avoid 

unflattering judgments,  Emphasizes past ability. 

1.3. Hypothesis 

The study was aimed to test the following research hypothesis: 

H01: Mastery related mathematics learning motivation (MLM) has no significant effect on 

mathematics achievement in the case undergraduate students in Bonga University, Ethiopia. 
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H02: Performance related mathematics learning motivation (MLM) has no significant effect 

on mathematics achievement in the case undergraduate students in Bonga University, 

Ethiopia. 

In this regard, the following hypothesized mode was used. 

 

Fig 1: hypothesized model - Conceptual frame work diagram 

 

2. Method 

     This section includes the sampling and sampling procedures, the sample size, research 

instrument and data collection procedures, the type of data used, and the method of data 

analysis.  

2.1. Sampling procedures 

     The probabilistic sampling procedure was employed. Students were randomly selected 

from science and mathematics classes. Their departments were considered as cluster and thus 

cluster sampling technique was employed. Once the cluster is identified students were 

randomly selected from each department by lottery method.  

2.2 Sample size 

The total population of first year undergraduate students in Bong University was 240. Of 

these, 150 first year undergraduate University students (male =86 Female 64) in Bonga 

University, were participants of this study by using the Yamane, 1967 formula. 150 students 
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were selected randomly from first year science and mathematics (Mathematics, Physics, 

Chemistry, and Biology) students. 

The demographic characteristics of sample respondents were given in the table 1 below. 

   Table 1 the demographic characteristics of respondents 

Sex Total 

 Female Male 

Age 18-25 years 64 86 150 

                                               

Total 

64 86 150 

Department Physics 5 26 31 

Chemistry 16 20 36 

Biology 19 23 42 

Math 24 17 41 

                                              

Total 

64 86 150 

Mother’s Education 

Primary Education and below 28 18 46 

Secondary Education 12 19 31 

College diploma 15 20 35 

Higher Education 9 29 38 

                                              

Total 
64 86 150 

Father’s Education Primary Education and below 19 11 30 

Secondary Education 10 27 37 

College diploma 24 25 49 

Higher Education 11 23 34 

                                            Total 64 86 150 

Father’s Employment  Government Employee 6 2 8 

Self Employed 17 23 40 

Farmer 21 23 44 

Other 20 38 58 

                                            Total 64 86 150 

Mother’s Profession in Science  No 35 51 86 

Yes 29 35 64 

                                            Total 64 86 150 

Father’s Profession in Science  No 44 50 94 

Yes 20 36 56 

                                             

Total 

64 86 150 
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   2.3 Data type  

Primary data was collected from all of the respondents. Mathematics learning motivation 

was measured in terms of scales of mastery and performance related items based on 

achievement goal theory of motivation. These scales were developed by using in 

different literatures. All the 150 students were participated to fill the MLM- questions 

are developed based on the achievement goal theory and the items was adapted from 

Butler (2016).  

        2.4   Research Instruments and Data Collection procedures 

Intrinsic motivation and extrinsic motivation are independent variables to MLM. Total of 

11 items for MLM scale, measured in terms mastery goal related mathematics learning 

motivation and performance related goal mathematics learning motivation, were adapted 

from Butler (2016). Of these items, 7 items were for mastery goal mathematics learning 

motivation and 4 items were for performance goal mathematics learning motivation.  In 

this regard, Self-report questionnaire titled, “Mathematical Learning Motivation (MLM)” 

in which all 150 respondent students were  asked to rate how they think, feel, act, value 

and evaluate themselves in MLM on a five-point scale, namely: Strongly Agree=5, 

Agree=4, Neutral=3 Disagree=2,and Strongly Disagree=1 were developed.  

30- Items mathematics achievement test was developed. Of these items, only 25-items 

which pass the psychometric properties of item analysis were applied in test- 

administration.   

            2.5 Methods of Data Analysis 

The quantitative survey method has employed been employed. Confirmatory factor 

analysis with the help of structural equation modeling was employed. STATA15 

software was used for data analysis.   
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3. Results 

3.1 Measurement model 

    Confirmatory Factor Analysis using STATA15 was used to determine the psychometric 

properties Mathematics Learning Motivation(MLM) measured in terms of mastery goal and 

performance goal,   and the mathematics achievement among first year undergraduate 

university students. The process used the maximum likelihood estimation of confirmatory 

factor analysis and tested the validity of the model which indicated that the hypothesized 

model fitted the data.  Initially, some items in the data had poor loading on their respective 

constructs. The items with poor loadings were removed from the model list. Finally only 5 

items, 5 items for mastry goal MLM  and 4 items for performance goal MLM were retained. ( 

see figure 2). 

 In the subsequent run and after certain modification indices, the overall fit of the 

measurement model was adequate with Relative Chi- Square = 51.923 , CFI = .938, RMSEA 

= .089, SRMR = .053, and p = .000 (see figure 2). All measures were within nearly acceptable 

values indicating good model fit. Thus from the measurement model the factor loading were 

substantial and statistically significant at p = .000, and the model was free from offending 

estimates.  
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Fig 2: Measurement model 

From the measurement model in figure 2, two items, q25 and 26,   wer removed from mastery 

goal mathematics learning motivation because of their poor loadings.  

3.2 Reliability analysis 

The overall  reliability of mathematics achievement test items measured by Cronbach’s alpha 

was .84 which is above the acceptable threshold level, and the items analysis by using IRT 

revealed that the items have acceptable level of item discrimination and difficulty indices. 

Furthermore, from the test characteristic curve (TCC ) we observe that individuals with any 

type of trait level can answer the questions correctly. Furthermore a test information function 



 Woldemichael, Semela, Tulu/ International Journal of Education, Technology and Science 2(4) (20222) 429–454 439 

 

curve was helped in illustrating the degree to which a test provides different quality of 

information at different trait levels. Since the curve was bell shaped, as depicted in appendix 

4c, indicate that the test was differentiating well among pupils with different trait level.  (See 

appendix-4a, 4b, an 4c).  

As per Roldán & Sánchez-Franco(2012), a measure of internal consistency reliability, the 

composite reliability developed by Werts, Linn, and Jöreskog (1974) fulfills the same task as 

Cronbach’s alpha. The composite reliability of the first order factors was .73 for mastery goal, 

and .75 for performance goal mathematics learning motivation each of which is acceptable as 

per Hair et al.(1998) stating that a composite reliability above .70 for a model is adequate . 

(See appendix-1). 

3.3 Construct Validity 

 Also, both convergent and discriminant validity were examined. The convergent validity 

which is the extent to which indicators of a specific construct converge or share proportion of 

variance in common was examined using composite reliability and Average Variance 

Extracted (AVE).  According to Bagozzi & Lee (2002) and Shen et al. (2009), discriminant 

validity which is the extent to which a construct is truly distinct from other constructs. The 

AVE was examined as well and the data supported the measurement adequacy with the 

Average Variance Extracted (AVE) of .4 for mastery goal, and .44 for performance goal 

mathematics learning motivation which were near to the threshold (.50) and an evidence of 

convergent validity (Fornell & larker, 1981; Shittu et al., 2011). ( see appendix1) 

Also the AVE for the Massey goal mathematics leaning motivation, and the Performance goal 

mathematics leaning motivation were greater than .29, which is the squared correlation 

between one construct and the other construct which was an evidence for discriminant 

validity. (See appendix-2). This indicated that the measured variables were more in common 

with the construct they were associated with than they did with the other constructs (Byrne, 

2010). 

Thus, as convergent validity and the discriminant validity evidence were supported, we  

conclude that the model obeys the rule  construct validity.  

tel:2012
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3.4 Full- fledged model  

Figure 3 indicate the full fledged model and from this model we get  the goodness-of-fit 

statistics, confirmatory modeling yielded consistence in the causal relationship with the data, 

with relative Chi-Square = 65.268 ; CFI = .928, RMSEA = .086, SRMR = .057, and p = .000. 

All the results got indicated that the indices satisfied their critical cut off scores; that is, the 

model fitted the data. (see appendix 3b). 

 

Fig3: full fledge model estimation 

According to the coefficients of the causal structure, all path coefficients were statistically 

significant at .005 levels, showing the practical importance of the model. (see apendix-3 a and 

b). From the model in figure 3 it can be highlighted that students’ Mastery goal based  

mathematics leaning  motivation  (β = .2 , p > .05) was not contrbuted to students’ 

mathetmatics achievement whereas  students’ Performancegoal based  mathematics leaning  

motivation (β = .24 , p < .05) contrbuted to students’ mathetmatics achievement. (see 

applenix-3).From the findings, the two hypotheses were supported by the results got in the 

study.  
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 4. Discussion  

  We observe from the results that Mastery related mathematics learning motivation (MLM) 

has no significant effect on mathematics achievement in the case undergraduate students in 

Bonga University, Ethiopia, whereas the Performance related mathematics learning motivation 

(MLM) has significant effect on mathematics achievement in the case undergraduate students 

in Bonga University, Ethiopia.  

The results  was supported by the very defintion of the master goal and performance goal 

given by (Pintrich, 2000, 2003; Ross, 2008) that a mastery goal (also referred to as a learning 

goal, task goal, or intrinsic goal) is one in which the student’s aim is to gain knowledge or 

skills; and a performance goal (also referred to as an ego goal, ability focused goal, or 

extrinsic goal) is a competitive goal in which the aim is to look good achievement as 

compared to others.   

The implication was that as performance goal related mathematics leaning motivation has 

significant effect on students’ mathematics achievement than the mastery goal related 

mathematics learning motivation, the result will give a big assignment to:  

-  Teachers to use the performance motivational drivers when teaching mathematics in 

the class. 

-  The curriculum designers to include performance goal related tasks, activities, 

exercises and teaching strategies when designing and developing mathematics 

curriculum.  

- Other stakeholders including the students themselves, parents, educational leaders and 

the government, and others to focus on such achievement motivation drivers that are 

related to performance goal of mathematics learning motivation.  

5. Conclusion  

This study aimed at investigating the contribution of Mastery goal and performance goal 

mathematics learning motivation on mathematics achievement.  Confirmatory factor analysis 

(CFA) with the help of Structural equation by using STAT15 software was employed to 

analyses the data. From the results and findings we conclude that : 
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- Mastery goal oriented mathematics learning motivation does not have significant 

contribution on mathematics achievement, 

- Performance goal oriented mathematics learning motivation has significant 

contribution on mathematics achievement,  

Thus as performance related mathematics motivation is more related to achievement 

motivation than the mastery goal related mathematics learning motivation, every 

stakeholder such as teachers, students, parents, educational leaders, policy and curriculum 

designers, and the government should pay attention on these motivational drivers so as to 

make students to get good achievement in mathematics. Moreover, this study was based on 

the achievement goal theory which includes the Mastery and Performance motivation.  

Though there are many theories of motivation such as self efficacy, self determination, self 

concept, and others, this study was delimited only on the achievement goal theory to 

investigate its effect on mathematics achievement. Thus we suggest that further studies 

should be undertaken by combining other theories of motivation in the context of leaning 

mathematics.  
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APPENDICES 
Appendix-1:   Average variance Extracted (AVE) and Composite 
Reliability (CR) 

Consr
uct 

Ite
m 
no. Item  

  
 

2  
  1- 2  CR AVE 

M
as

te
ry

 G
o

al
  M

o
ti

va
ti

o
n

 

q7 

My goal is to fully understand the 

mathematics contents taught in 

class 0.58 0.3364 0.6636 

0.73 0.4 

q9 

My goal is to learn mathematics 

as much as I can 0.63 0.3969 0.6031 

q10 

I try very hard to understand as 

deep as possible in mathematics 

subject matter 0.69 0.4761 0.5239 

q30 

I try to avoid partially 

understanding of the subject in 

mathematics 0.48 0.2304 0.7696 

q31 

To avoid failure, it’s important to 

me that I thoroughly understand 

mathematics  0.58 0.3364 0.6636 

    

                                                                                                                                                                                                      

sum 2.96 1.7762 3.2238 

P
e

rf
o

rm
an

ce
 G

o
al

 M
o

ti
va

ti
o

n
 

q19 

 My goal is to  avoid getting 

negative feedback concerning 

mathematics  0.55 0.3025 0.6975 

  

0.75 

  

0.44 

q35 

 My goal is to avoid being less 

effective in mathematics than 

other students 0.79 0.6241 0.3759 

q38 

I try hard to avoid producing 

worse work than others 

concerning mathematics. 0.75 0.5625 0.4375 

q39 

I am determined to do 

mathematics well when compared 

to other 0.52 0.2704 0.7296 

    

                                                                                                                                                                                                        

Sum 2.61 1.7595 2.2405 
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Appendix- 2: Correlation between constructs 
 

Correlations 

 Mastery Performance 

Mastery Pearson Correlation 1 .540** 

Sig. (2-tailed)  .000 

N 150 150 

Performance Pearson Correlation .540** 1 

Sig. (2-tailed) .000  

N 150 150 

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

 

 

Appendix-3 : Goodness of fit estimates 

3a) Measurement model fit and estimates 

 



 Woldemichael, Semela, Tulu/ International Journal of Education, Technology and Science 2(4) (20222) 429–454 449 

 

 

 

 
 

 



450 Woldemichael, Semela, Tulu/ International Journal of Education, Technology and Science 2(4) (20222) 429–454 

 

 
 

3b) Fully fledged model level fit and estimates 
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Appendix-4: Item discrimination and difficulty indices, Test 
characteristic curve, and Test information function curve 

4a) Item discrimination and difficulty indices 

                                                                              

        Diff     1.384214   .1755824     7.88   0.000     1.040079    1.728349

Item18        

                                                                              

        Diff     .4887866   .1435418     3.41   0.001     .2074498    .7701235

Item17        

                                                                              

        Diff     1.688631   .1988317     8.49   0.000     1.298928    2.078334

Item16        

                                                                              

        Diff     .3610449    .142007     2.54   0.011     .0827163    .6393735

Item15        

                                                                              

        Diff     .4887866   .1435418     3.41   0.001     .2074498    .7701235

Item14        

                                                                              

        Diff     .3610449    .142007     2.54   0.011     .0827163    .6393735

Item13        

                                                                              

        Diff     1.526691   .1854815     8.23   0.000     1.163154    1.890228

Item12        

                                                                              

        Diff     1.780374    .207493     8.58   0.000     1.373695    2.187053

Item11        

                                                                              

        Diff     .6435164   .1461523     4.40   0.000     .3570632    .9299696

Item10        

                                                                              

        Diff     .4375876   .1428652     3.06   0.002      .157577    .7175981

Item9         

                                                                              

        Diff     .4631682   .1431925     3.23   0.001      .182516    .7438204

Item8         

                                                                              

        Diff     .0823546   .1402456     0.59   0.557    -.1925217    .3572309

Item7         

                                                                              

        Diff     .3610449    .142007     2.54   0.011     .0827163    .6393735

Item6         

                                                                              

        Diff     .2086929   .1407931     1.48   0.138    -.0672565    .4846422

Item5         

                                                                              

        Diff     .7217876   .1478387     4.88   0.000      .432029    1.011546

Item4         

                                                                              

        Diff    -.0937328   .1401771    -0.67   0.504    -.3684747    .1810092

Item3         

                                                                              

        Diff     .3865283   .1422731     2.72   0.007     .1076781    .6653785

Item2         

                                                                              

        Diff     .0823546   .1402456     0.59   0.557    -.1925217    .3572309

Item1         

                                                                              

     Discrim     1.949053   .1323764    14.72   0.000       1.6896    2.208506

                                                                              

                    Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
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        Diff     1.938413    .224512     8.63   0.000     1.498378    2.378448

Item31        

                                                                              

        Diff     .5401509   .1443099     3.74   0.000     .2573086    .8229932

Item30        

                                                                              

        Diff     1.318068   .1715242     7.68   0.000     .9818867    1.654249

Item29        

                                                                              

        Diff     1.075587   .1592891     6.75   0.000     .7633864    1.387788

Item28        

                                                                              

        Diff    -1.417411   .1799719    -7.88   0.000     -1.77015   -1.064673

Item27        

                                                                              

        Diff    -.4202239   .1425772    -2.95   0.003    -.6996701   -.1407778

Item26        

                                                                              

        Diff     1.318068   .1715242     7.68   0.000     .9818867    1.654249

Item25        

                                                                              

        Diff     2.913206   .4211094     6.92   0.000     2.087847    3.738566

Item24        

                                                                              

        Diff    -.1439209   .1403168    -1.03   0.305    -.4189368    .1310949

Item23        

                                                                              

        Diff    -2.990779    .425614    -7.03   0.000    -3.824967   -2.156591

Item22        

                                                                              

        Diff     1.254532   .1679282     7.47   0.000      .925399    1.583665

Item21        

                                                                              

        Diff     .5917135   .1451772     4.08   0.000     .3071715    .8762556

Item20        

                                                                              

        Diff      .107581   .1403224     0.77   0.443    -.1674459    .3826078

Item19        
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4b) Test characteristic curve 
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Fig 4: test characteristic curve 

 

4c) Test information function curve 
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Fig. 5: Test information function curve  


