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Chapter Three  Method 
 

  In this chapter, the research framework will be explained and all 

hypotheses will be presented together. Further, the description of the 

method by which the sample is obtained and coded will be given. Finally, 

the meta-analytic procedures will be shown in detail.  

 

 

Research framework and research hypothesis 
 

  The research framework is shown as in Figure 1. The independent 

variables are those coming from family and school, including words and 

deeds of parents, siblings, peers, and teachers. The dependent variables 

are intrinsic/extrinsic motivation and self-efficacy. Achievement goal 

orientation, academic self-concept, and academic expectation/aspiration 

are also seen as dependent variables. The independent variables affect the 

dependent ones significantly only through the mediating mechanism, 

meeting basic human psychological needs (autonomy, competence, and 

relatedness). There are four ways through which the sense of competence 

was heightened. They are providing enactive mastery experiences, 

providing vicarious experiences, verbal persuasion, and keeping in 

positive physiological and affective states. However, it is anticipated that 

the influences of independent variables are moderated by sources of 

independent variable, educational level, and gender, and the impacts of 

these three moderators are expressed by the dotted line in Figure 1. 
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Figure 1  Research framework 

 

Contextual variables 
Family variables     School variables 

      parents             teachers 
      siblings             peers 

 

Achievement motivation 

Intrinsic motivation       amotivation 
(learning goal orientation)      academic self-efficacy              
Extrinsic motivation      academic self-concept 
(performance goal orientation)    academic expectation 

Mediating variables 

 

 competence 
  enactive experiences 
  verbal persuasion 
  vicarious experiences 
  physiological and  
      affective states 
 
 relatedness 
 
 autonomy 
 
 multiple-approach 

Moderators 
 source of inde-    
   pendent variable 
 educational level 
 gender 
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A. Do family and school variables affect individuals’ achievement 

motivation? 

Hypothesis 1: Family and school variables which meet children’s basic 

needs can foster their intrinsic motivation and 

high-internalized extrinsic motivation, i.e. integrated 

regulation. 

Hypothesis 2: Family and school variables which foster or diminish a 

sense of autonomy have greater effect on intrinsic or 

extrinsic motivation than those which foster or diminish a 

sense of competence and relatedness. 

Hypothesis 3: The information from the four sources (enactive mastery 

experiences, vicarious experiences, verbal persuasion, and 

physiological and affective states) affects self-efficacy 

positively. 

 

B. Are peers’ and siblings’ effect on achievement motivation greater than 

parents’? 

Hypothesis 4: Peers’ impact on students’ achievement motivation is 

greater than parents’.  

Hypothesis 5: Peers’ impact increases from childhood to adolescence and 

declines from adolescence to adulthood. 

 

C. Are there age and gender differences in the causal relationships 

between individuals’ life environments and their achievement 

motivation? 

Hypothesis 6: The relative effects of school and family variables change 
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with educational level – school variables have 

increasingly greater effect, and family variables have 

increasingly less effect. 

Hypothesis 7: Autonomy-enhancing treatment can gradually facilitate 

achievement motivation with educational level.  

Hypothesis 8: Treatments which meet the need for relatedness influence 

girls’ achievement motivation more than boys’.  
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Sampling and coding 
 

  A WWW search was conducted through PsycINFO and ERIC 

databases covering the time period from 1960 to 2002. 1960 was used as 

the starting year as Bandura published the first article on efficacy in 1963 

and Deci and his colleagues published the first article regarding intrinsic 

motivation in 1971 (information acquired after searching through 

PsycINFO). Other articles were found through the Index to Chinese 

Periodical Literature (中華民國期刊論文索引). Achievement motivation 

was combined with parent, sibling, peer, teacher, family, and school 

respectively as the key words for searching. 

  Manual searches were also made of Journal of Educational Psychology, 

British Journal of Educational Psychology, and American Educational 

Research Journal as some studies which did not fully explore this issue 

presented statistics on the effect of family and school variables on 

students’ academic motivation. These three journals were selected for 

being official publications of the American Psychological Association, 

the British Psychological Association, and the American Educational 

Research Association, respectively.  

  The following criteria were used for selecting samples. Therefore, 

publication bias must be screened during the interpretation of the 

meta-analysis outcomes. First, studies must be published in SSCI journals 

written in English or in TSSCI journals. SSCI and TSSCI were used as 

the index of study quality. Second, studies must discuss the effect of 

school and familial variables or treatments on achievement motivation. 
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Third, what was measured in dependent variables was an individual’s 

achievement motivation, not a group’s or class’ achievement motivation. 

Fourth, correlation coefficient, Z, t, F, variance-covariance matrix, or ?2, 

and number of participants had to be presented. The degree of freedom of 

?2 must be 1, and F must come from one-way ANOVA with two levels. 

Fifth, if the preceding statistics were absent, mean, standard deviation, 

number of participants of experimental and control groups must be 

presented. Sixth, participants must be students or preschoolers. Samples 

were chosen as those found in National Central Library and the libraries 

of National Chengchi University, National Taiwan Normal University, 

and National Taiwan University. 

  In case of the bias of the statistical outcomes resulted from adopting 

studies that used the same database, some studies were retained and 

others were discarded as described in Table 4. 

 

Independent variables 

  The terms and measures of independent variables were coded. In 

experimental studies, the manipulation procedures were coded. 

  Some authors assessed the performance degree on independent 

variables by asking participants and their teachers or parents to rate 

performance. For example, Patrikakou (1996) presented parental reports 

and student reports about parental involvement. Student reports or 

perceptions were prioritized. Additionally, some studies presented several 

values for students’ prior academic performance by the same measure 

method. The latest performance was preferred. 
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Table 4  The process of selecting studies using the same database 

Database Selection process 

The National 

Assessment of 

Educational Process 

Studies conducted by Napier & Riley (1985) and Walberg, Pascarella, Haertel, Junker, & Boulanger (1982) were 

selected. Both limited their subjects to 17-year-olds, when the dependent and independent variables in each study 

were different. Pascarella, Walberg, Junker, & Haertel’s (1981) research focused on 17

study examined the causal relationships among variables similar to Napier & Riley (1985) and Walbe

(1982), except for educational aspiration and time spent on homework. Thus, from Pascarella, et al. (1981), all 

statistics derived from 13-year-olds and part of the statistics derived from 17

Walberg, Haertel, & Junker (1981), the meaning of the variables was similar to the former three studies, and thus 

this study was dismissed. 

High School and 

Beyond 

Studies conducted by Marsh (1991) and Keith & Page (1985) were used. Marsh (1991) used the data of the fir

wave and follow-ups. Keith & Page (1985) used the data of the first wave but did research only on African and 

Hispanic Americans. The studies performed by Anderson & Keith (1997) and Cool & Keith (1991) were 

eliminated. They combined academic self-concept, educational aspiration, interest, and efforts into academic 

motivation; hence it was not possible to clarify the contextual variables on different types of achievement 

motivation. 

The National 

Edu-cational 

Longitudi-nal Study 

of 1988 

Patrikakou’s (1996) and Cappella & Weinstein’s (2001) studies were both chosen. They set different criteria for 

selecting participants to fulfill their research goals. 
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Table 4 (continued) 

Database Selection process 

The Longitudinal 

Study of American 

Youth 

Effect sizes derived from Young, Reynolds, & Walberg (1996) and Brookhart (1998) were selected. They examined 

the effect of different independent variables. Statistics from Reynolds & Walberg (1991), Reynolds & Walberg 

(1992a) and Reynolds & Walberg (1992b) were ignored as the variables were as the same as those in Young, et al. 

(1996). 

The National Longitudinal 

Study of the High School 

Class of 1972 

This database was used by Peng & Jaffe (1979) and Peng & Fetters (1978). The statistics derived from Peng & 

Jaffe (1979) were adopted as they presented the correlation matrices separately for male and female participants.

The Fullerton 

Longitudinal Study 

Gottfried, Fleming, & Gottfried’s (1998) and Gottfried, Fleming, & Gottfried’s (1994) studies were both used as  

they adopted different family variables. 

A larger longitudinal 

study 

This study was conducted in Michigan to examine students' patterns of learning as they move from fifth to ninth 

grades. Middleton & Midgley’s (2002) study was selected because it used the latest 

(1997) and Anderman & Anderman’s (1999) studies were therefore ignored. 

The Michigan Study 

of Adolescent Life 

Transitions 

Both studies conducted by From & Eccles (1998) and Madon, Jussim, Keiper, Eccles, Smith, & Palumbo (1998)

were adopted, as they investigated different independent variables. 
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Mediating variables 

  Independent variables were divided into three main categories (meeting 

needs of competence, relatedness, and autonomy) on the basis of their 

measures. Variables which could meet two needs or above were classified 

as the multiple-treatment category. Variables which could satisfy the need 

for competence were further divided into four subcategories (enactive 

mastery experiences, vicarious experiences, verbal persuasion, and 

physiological and affective states). 

  The categorization was conducted according to the scale items, and if 

those contents were not presented, the name of the variable would be 

rested on. However, in the process of classification, some variables’ 

names did not correspond to their items, and these items were prioritized 

as the categorization basis; no variables related to physiological and 

affective states were found. These categories were further divided as in 

Table 5. The number in parenthesis refers to the code in the Excel 

Dataset. 

  According to SDT, norm-reference learning settings and extrinsic 

reward have negative effect on students’ achievement motivation. In 

order to average all effect sizes, it was necessary to change the sign of 

correlation coefficients concerning these two variables, and a minus 

added to this term showed this change. 

 

Moderators 

(a) Sources of independent variable 

    There were eleven sources: parent, sibling, family-air (some studies 

measured participants’ family atmosphere), teacher, peer, class/school 
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Table 5  The categorization of independent variables 

Structural variables 

Categories Notation 

SES (1) This category refers to the variables which are comprised of 

either two or more among parental educational level, family 

income, parental occupation, etc. Some researchers name this 

category social class. 

Income (2) This category refers to family income, participating in the 

school lunch program or not, etc. 

Parental occupation (3) This category means parental occupational prestige 

Parental education (4) This category refers parental educational level. Some 

researchers measure parental education under the title of SES. 

Intact family (5) This refers mainly to whether either parent was absent. 

Structured group This category is divided further into four sub-categories: 

homogeneous group (10), whether students were provided 

multiple models (17), models with the same sex (18), or 

knowledgeable models (19). Homogeneous group refers to 

students coming from the following schools or groups: 

grammar school, groups consisting of peers with the same 

ethnicity or sex, academic or college-preparatory program, 

honor class, groups as the result of ability grouping, single-sex 

school or class, school with high selectivity, Catholic school, or 

other groups defined by the researchers as homogeneous. 

Other Number of siblings (6), number of persons in home (7), years 

in school (9), whether participants were locals (5) 

Process variables 

1.Competence  

a. Enactive mastery experiences 

  Providing mastery   

practices (12) 

Teachers, parents, experimenters, or other objects provide 

opportunities to carry out practices successfully, or save 

constructive feedback. Self-modeling or self-scaffolding is 

seen as a member of this category.  
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Table 5 (continued) 
  Prior performance  

  (13) 

This refers students’ previous academic performance. It may be 

the outcome of a standard test, grade point average, or the 

ranking given by students’ teachers. 

b. Vicarious experiences 

  Coping modeling  

  (15) 

This model is related to the process of solving problems or 

conducting tasks. In this process, she or he hesitates and makes 

some errors. Perhaps she or he performs in this way due to a 

sense of low self-efficacy. However, gradually the person 

performs better and shows higher self-efficacy.  

  Mastery modeling  

  (16) 

The model is related to how to solve problems or to conduct 

tasks smoothly. But the person does not make errors in this 

process. 

  Compound-VE 

   (14) 

Parents, peers, or other parties set a good example with their 

own learning goal, sense of self-efficacy, or view of learning 

value. 

c. Verbal persuasion 

  Expectations (21) People show how far they expect or predict participants to go 

in formal schooling or academic performance. 

  Verbal praise (22) People admire participants’ task performance, for example 

“You have done a good job!” or “You are smart at these tasks”. 

  Attribution to effort  

  (23) 

People talk to participants, “You have done a good job because 

of your great efforts”.  

  Compound-P (20) People perform either two of the above three behaviors, or 

show their worry about or confidence in participants’ ability. 

People’s encouragement also belongs to this subcategory. 

d. Interesting  

  instruction (24) 

Teachers establish an involving environment or present the 

learning materials in an appealing fashion. Teachers’ 

enthusiasm for teaching also belongs to this subcategory.  

e. Criterion-reference 

  learning settings   

  (25) 

Parents or teachers build a learning environment in which 

setting a task goal, making efforts, and understanding rather 

than performing are emphasized. 
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Table 5 (continued) 
f. Synthesis-C 

  (11) 

This refers to variables comprised of any two of the above 

subcategories for competence. 

2. Relatedness  

a. Parent-school   
  interaction (27) 

Parents attend parent-teacher conferences, help to deal with 

general affairs in class or school, and contact with other 

parents. 

b. Synthesis-R (26) This refers to the variables which can satisfy students’ needs 

for security and connecting with or belonging to others. The 

example variables are family cohesion, emotional or social 

support, school friendliness, sociometric status in a group, 

perceived discrimination (reversed) (also seen in Table 2). 

3. Autonomy  

a. Norm-reference  

  learning settings (-) 

  (29) 

Parents or teachers set a learning environment in which a 

performance goal, competition, grades, or outperforming others 

are emphasized. 

b. Extrinsic reward   

  (-) (30) 

Participants receive material rewards no matter what these 

rewards are based on. 

c. Synthesis-A (28) This subcategory refers to all variables which eliminate 

students’ sense of autonomy but do not belong to the 

aforementioned subcategories. 

4. Multiple- 

   treatment 

(32) 

This sort refers to variables (self-report or experimental) which 

can meet two or more needs. The issue of the effect of 

cooperative learning (31) will be discussed in particular. 

5. Uncategorized 

(33) 

This refers to variables which can not been categorized into 

any categories above. 

 

  (some studies measured the whole school or class atmosphere), 

experimenter, and other. Some studies presented mothers’ and fathers’ 

influence separately. We combined them under parents’ influence. 
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(b) Educational level of participants; 

  There were five categories: preschool, elementary school, middle or 

high school, high school and college, and college and above. However, 

there was an overlap between elementary school and middle school. 

Elementary school includes the first to the sixth grade, and middle 

school includes the sixth (or fifth) to the eighth grade. In relation to 

the moderating effect of participants’ educational level, the scale of the 

effect for “high school and college” was not discussed because of its 

small number (11). 

(c) Ethnicity or nationality; 

  As described in Chapter One, in this study, the causal relationships 

in different nationalities or races is presented as the basis of inferring 

the cultural impact. 

(d) Gender; 

  There were three categories: male, female, and composite. Many 

studies did not present statistical information for each gender 

separately. Thus, female participants were coded as accurately as 

possible. 

    The coding of the aforementioned moderators is presented in 

Appendix B. 

 

Dependent variables 

  Dependent variables were classified into seven categories: intrinsic 

motivation, extrinsic motivation, amotivation, self-efficacy, self-concept, 

self-expectancy/self-aspiration, and uncategorized achievement 

motiva-tion. Some of the categories could be divided further as presented 
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in Table 6. The priority of classification was scale items. However, in 

certain studies the name of the variable did not correspond to its scale 

items, and the items were to be prioritized. If the researchers had not 

illustrated the scales or items, the categorization was made according to 

the names of the variables. 

  As well as independent variables, some researchers asked students and 

parents/teachers to rate students’ academic motivation. Students’ 

perceptions or rating were to be prioritized. 

  Amotivation is negative, meaning that human beings have no intention 

to act. Other types of motivation are positive, referring to that fact that 

human beings do something for a variety of reasons. In order to calculate 

the mean of all effect sizes, the sign of correlation coefficients concerning 

amotivation was changed, and a minus added to this term showed this 

change. The number in parenthesis refers to the code in the Excel Dataset. 

 

Statistics 

  As the statistics are presented according to total participants as well as 

different types of participants (i.e. different gender and different 

nationality or ethnicity), those based on different types of participants are 

prioritized. 

(a) number of participants; 

(b) correlation coefficients; 

  Some studies presented concurrent and time-lagged correlation 

coefficients. The time-lagged ones are given priority. Some authors 

reported correlations of different periods. For example, Steinberg, et al. 

(1992) reported correlation coefficients of 1987 and 1988. The most 
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recent r is adopted. 

Table 6  The motivational variables used in this study 

Variables Notation 

1. Intrinsic motivation 

a. Compound intrinsic   

motivation (1) 

This refers to the self- report variables which measure 

participants’ interest, enjoyment, curiosity, involvement, 

liking, and intention to accept challenges or to take more 

similar tasks without being required. 

b. Mastery goal 

orientation (2) 

This refers to the variables which reflect participants’ goal of 

increasing their own understanding and their inclination to 

view failures as part of the learning process. This category 

also includes mastery-approach goal orientation. 

c. Persistence (3) This refers to two kinds of measures. The first one is the 

frequency of the  free-time attempts or the time participants 

spend on solving each difficult problem. The other is to ask 

teachers or students to rate the extent to which students 

persisted despite difficulties in schoolwork or quantity of 

additional tasks they would like to receive. 

d. Effort (4) This refers to two kinds of measures. The first is to ask 

students to indicate the number of hours in doing homework 

per week or each day. The other was to ask students to report 

the extent to which they sought academic help and how hard 

they perform in doing exercises. The reason participants 

make efforts might be because they were motivated 

intrinsically or extrinsically. However, making efforts under 

extrinsic motivation was not persistent, implying low 

intrinsic motivation, and thus the extent to which participants 

made efforts was still able to be used purely as the index of 

intrinsic motivation. 

2. Extrinsic motivation 

a. Integrated regulation   

  (6) 

Example variables are desire for esteem, importance of doing 

well, giving priority to studies, and enhancing 
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self-sufficiency.  

Table 6 (continued) 
b. Identified regulation  

  (7) / for future (8) 

This refers to learning for other areas of one’s life, schooling 

for future success, or the value of education. Although this 

subcategory is divided further in this study, content is 

recombined later in the meta-analysis. 

c. Introjected regulation 

  (9) / fear of failure  

  (10) 

This refers to learning for making oneself feel proud,   

pleasing parents or teachers, and avoiding threats to the sense 

of self value. Although this subcategory is divided further in 

this study, content is recombined later in the meta-analysis. 

d. External regulation 

(11) 

This refers to learning for compliance with parents’ or 

teachers’ asking or rules of reward and punishment. 

e. Performance goal 

orientation (12) 

This refers to learning for showing one’s ability, 

outperforming others, and getting a good grade. This 

subcategory also includes performance-approach goal 

orientation. 

f. Compound extrinsic  

  motivation (5) 

This refers to the variables which are comprised of either two 

or more of the proceeding five subcategories, and which 

could not be classified as the researchers presented only the 

variable terms but not the contents. 

3. Amotivation(-)  

 (13) 

This refers to variables of desire to quit school, 

self-handicapping, performance-avoidance goal orientation, 

mastery-avoidance goal orientation, and procrastination. 

4. Self efficacy (14) This refers to participants’ perceived capability to conduct a 

goal task or solve a given problem. 

5. Self concept (15) This refers to participants’ beliefs that they are smart, learn 

everything easily, and perform better than others. 

6. Educational ex- 

  pectations (16) /  

  educational aspi- 

  rations (17) 

These refer to the educational level or academic performance 

participants would like to achieve. Although some 

researchers distinguish educational expectations from 

educational expectations, the others confuse the measures of 

these two variables. Thus, in this study, they, given different 

codes, are recombined later for analysis. 
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Table 6 (continued) 

7.Uncategorized 

  achievement  

  motivation (18) 

This refers to variables that consist of two or more of the 

proceeding motivational types. The variables, whose contents 

or items researchers do not describe, were categorized to this 

subcategory. 

 

  Some correlation coefficients were reported according to negative 

independent or dependent variables. The signs of these correlation 

coefficients were changed, and a minus would be added to the 

negative variable. 

  Because there could be numerous correlation coefficients in one 

study, some of the effect sizes in this meta-analytic sample came from 

the same study. Did this violate the data independence? Tracz, Elmore, 

& Pohlmann (1992) found that this did not have negative effects on 

the meta-analytic outcomes. 

(c) Mean, standard deviation, or other statistics; 

  If correlation coefficients had been not present, the means, the 

standard deviation, and the number of participants of experimental and 

control groups were coded. In some experiments, researchers made 

measurements at different stages or periods under the same 

experimental treatment, and the final measurement (including the 

post-posttest) were used in this meta-analysis. However, there were 

different modes of coding in different experimental treatments as seen 

in Table 7. 

  If the mean and standard deviation were absent, t, one-way F with 
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two levels, or ?2 with df=1 was coded. 

Table 7  The modes of coding in different experimental designs 

Experimental treatment What was coded? 

In a study with the same sample, the means and 

the standard deviation in a pretest and a posttest 

were coded. 

Dependent samples 

In a study with paired samples, the posttest 

means and the posttest standard deviation of the 

two samples were coded. 

If the mean and the standard deviation of the 

changes between before and after an 

experimental treatment or between an 

experimental and a control group were reported, 

this mean and this standard deviation were 

coded. 

If these changes were not reported but the mean 

and the standard deviation in a pretest and a 

posttest were, these means and these standard 

deviations were coded. 

If only the mean and the standard deviation in a 

posttest were reported, they were coded. 

Independent samples 

If a study was with the design ‘A+B, A, and B’ 

but without any control groups, A+B would be 

treated as the experimental group, A and B would 

be treated as the control groups, and the pure 

effect of B and A respectively was coded. It is 

noted that this mode assumes that there is no 

interaction between A and B. 
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(d) Cronbach’s a; 

  Because almost variables were assessed by the variety of scales or 

observational methods and there were measure errors, correlation 

coefficients have to be corrected using Cronbach’s a. 

  Some studies adopted other researchers’ scales and presented 

original and current Cronbach’s a. Current Cronbach’s a were adopted. 

One was applied to Cronbach’s a under the following conditions: (1) 

the independent variable was an experimental manipulation, (2) the 

variables were structural or referred to prior academic performance 

(even when their Cronbach’s  a were presented; except for teachers’ 

ranking on a Likert scale), and (3) the dependent variable was the time 

or the number of games which participants spent or attempted in free 

play and were recorded by researchers. However, where some authors 

presented only the measures which they cited from other studies but 

did not present coefficients a, the original coefficients a were applied.  

  In some studies, two or more subscales were combined into a 

measure, and the authors presented Cronbach’s a for each and every 

subscale rather than a combined one. These coefficients a were 

averaged in this study as the combined Cronbach’s a.  

  In some studies, the variable was measured by a scale with several 

subscales, but only the maximum and minimum coefficients a were 

presented. The mean of the maximum and the minimum was used as 

the Cronbach’s a of this scale. 

  The test-retest or between-rater reliability coefficient is used when 

information about Cronbach’s  a was absent–otherwise there was an 
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application of the mean of all coded Cronbach’s coefficients a, 0.7999 

for the dependent variable and 0.9044 for the independent variable. 

 

Other 

(a) Author and year of publication;  

(b) Study design: survey and experiment; 

(c) Randomization:  

  This refers to random sampling or assignment. If a study did not 

articulate its sampling process, it would not be seen as random. 

(d) Sources of participants: recruited by researchers vs. existing 

databases; 

(e) Normal, gifted, or disabled: 

  1 = normal, 2 = disabled, 3 = gifted, 4 = the mixture of either two of 

the above three, 5 = normal but dropped out. 

(i) Domain-free or domain-specific: 

  1 = domain-free and 2 = domain-specific. If the study was 

domain-specific, the domain or subject term is coded as in Appendix 

B. 

 

  The author and another doctoral candidate who was also a major in 

educational psychology coded the above variables for 20 studies in the 

sample. The percentage of agreement was above 65. The main reasons for 

this low percentage were that (a) one candidate did not combine father’s 

and mother’s impact into parental impact; (b) gender, race, and IQ were 

misunderstood as independent variables; (c) some independent variables 

were misunderstood as dependent ones. The differences were resolved by 
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subsequent discussion and this discussion was used as the reference for 

coding other studies. 

Meta-analysis 

 

  In this section, meta-analytic procedures applied for this study are be 

presented. The formulas were adopted from Rosenthal & DiMatteo 

(2001), Ma (2002), Hunter & Schmidt (1990), Lin (1987), and Chan 

(1988). 

 

Step 1: Converting t, F, ?2, Z, variance-covariance, or d to r; 

  There are two families of effect size, d family and r family. Because 

this study aims to explore the causal relationships of two types of 

variables, r family was adopted as it is easier to interpret than d family 

(Rosenthal & DiMatteo, 2001).  

  The converting formulas are as following: 

dft
tr
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=
2
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r = Cxy/(SxSy)   Cxy is the covariance of variable x and y.  

  ME and MC might be the means of an experimental group and a control 

group respectively, and might be the means in a posttest and a pretest 

respectively. Which would be used is dependent on the different 

experimental design of the sample study. 

  In the case of the means and the standard deviation in a pretest and a 

posttest presented within a study with independent samples, all means 

and standard deviation were coded. Two d values were computed 

separately derived from the pretest and the posttest, and the outcome of 

the dpretest subtracting from the dposttest was used in this meta-analysis. 

  As some studies did not present NE and NC but only the sum of NE and 

NC, the standard deviation of the control group was used to compute d’. 

Hough & Hall (1994) found that there was no difference between effect 

sizes using the standard deviation of the control group as the denominator 

and those using the pooled standard deviation as the denominator.  

 

Step 2: Changing signs; 

  As described in the preceding section, some studies presented the 

correlation related to negative dependent variables or negative 
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independent ones. For example, Iyenger & Lepper (1999) discussed the 

impact of the deprivation of choosing autonomy on intrinsic motivation. 

Also, Church, et al. (2001) showed the correlation coefficients between 

class atmosphere emphasizing evaluation and mastery goals. We still kept 

these negative descriptions, but added a minus sign to the term of the 

independent or dependent variable and changed the signs of the 

correlation coefficients. 

  However, the act of changing signs did not always imply that a 

negative variable was converted to a positive one. For example, adding a 

minus sign to the variable “depriving the choosing autonomy” does not 

make “depriving the choosing autonomy” become “strengthening the 

choosing autonomy”. Thus, statistical outcomes in the present study 

should be interpreted conservatively.  

 

Step 3: Correcting r; 

  No matter what measure method was adopted, it was impossible to 

avoid measure errors completely. Hunter & Schmidt (1990) contended “If 

we do not correct for attenuation, then we do not eliminate the systematic 

error” (P.122). In their example, “the error in the corrected correlation 

was only half as large as the error in the uncorrected correlation” (P.122). 

Therefore, they claimed that eliminating the error of measurement could 

improve statistical accuracy.  

  Following Hunter & Schmidt, the current study adopts the corrected r, 

which is supposed as being the correlation between true scores 

concerning two latent variables without measure errors. The following 

was the correction formula (Hunter & Schmidt, 1990, pp.117-125). 
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))(( αα yx

xy

c

rr =  

  rc is the corrected r, rxy is the original r, and ax and ay are the 

Cronbach’s a of independent and dependent variables. Hough and Hall 

(1994) found that the corrected correlation coefficients were greater than 

the original coefficients. Thus, it is necessary to cautiously interpret the 

corrected r. Without correction, the effect of independent variable on 

dependent variable would be underestimated; with correction, the effect 

might be overestimated. Although Hunter & Schmidt (1990) suggested 

correcting effect size, most meta-analyses the author reviewed did not 

adopt this suggestion. A question thus arises: “Are the effect sizes in this 

present study overestimated? Or are the effect sizes in other studies 

underestimated? ” A reasonable solution is to view corrected effect size as 

the ceiling to which independent variables affect dependent variables, 

with original effect size as the floor.  

  Some corrected correlation coefficients from Iyenger & Lepper (1999), 

Brady & Eisler (1999), Maqsud & Coleman (1993), and Haladyna (1983) 

were more than 1. They were changed to .99. 

 

Step 4: Averaging effect sizes; 

  Lin (1987) suggested the number of participants be used as weights. 

However, for the sake of simplicity, the average of effect sizes only was 

computed.  

 

Step 5: Testing the significance of the mean effect size; 
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  95% confidence interval estimation was used. If the interval included 0, 

the null hypothesis would be accepted. 

k
SD

tr rc

k
)(

1,975.

_

−
±       k refers to effect sizes.  

  Most meta-analyses conducted homogeneity tests. However, none were 

carried out for this study. The outcomes of any homogeneity test are 

difficult to interpret without any theoretical base. If a theoretical base 

existed, it would seem reasonable to distinguish the effects of all levels of 

each interfering variable without prior homogeneity tests. 

 

Step 6: Testing the effect of mediators and moderators; 

  The means of effect size of all levels of each mediator and each 

moderator were calculated. Then regression analyses were conducted 

separately for each moderator and each mediator (dummy coding), with r 

as the criterion. Any significant regressive coefficient in a regression 

analysis suggests that the moderator or mediator affect the causal 

relationship significantly.  


