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Chapter Four  Results 
 

  In the present study, 2,542 effect sizes were collected from 293 studies 

(approximate 298,194 participants). The average was .2229 (SD = .2762, 

95% confidence interval = .2121 - .2336). Thus, family and school 

variables had significantly positive influences on students’ academic 

achievement motivation. However, as discussed in Chapter Two, 

achievement motivation is a variable that contains many different 

elements, and further context variables can be distinguished also. The 

following sections will present detailed outcomes. 

  The 293 studies are divided into two categories: experimental and 

survey; the outcomes will be presented respectively in this chapter. I 

admit that the impact of experimental or instructional treatments may be 

influenced by participants’ gender and educational level and the impact 

source. Nevertheless, the current research focuses on the effect of 

contextual variables (especially process ones). At the same time, most 

experimental researches are conducted by researchers or research 

assistants, and thus peer, teacher, or parent impact may be avoided unless 

research manipulations aim at exploring the impact of this kind. 

Consequently, the effect of these moderators will be discussed mainly in 

the meta-analysis of survey studies. 

  It would be fragmentary to present separately the effect of each 

concrete independent variable. To give a whole picture, the effect of the 

mediators and the sub-mediators is presented. 
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Meta-analysis of experimental studies 

 

  549 effect sizes were taken from experimental studies. The mean 

was .2453 and the 95% confidence interval did not include zero (Table 8). 

The experimental manipulations showed a significant effect on advancing 

students’ achievement motivation. 

  In detail, experimental manipulations had different impacts on different 

kinds of achievement motivation, as presented in Table 8. Experimental 

treatments had significant effect on all kinds of intrinsic motivation 

except mastery goal orientation, had insignificant effect on extrinsic 

 

Table 8  The effect of all experimental treatments on different kinds of 
motivation 

Dependent variable Mean of 
corrected r 

Number of 
corrected r 

Standard 
deviation 

95% confidence interval 
 lower     upper 

All  .2453* 549 .3419  .217  .274 
Intrinsic motivation  .2200* 252 .3652  .175  .265 
  Compound intrinsic motivation  .2790* 117 .3804  .209  .349 
  Mastery goal orientation  .0487  46 .3045 -.042  .139 
  Persistence  .1981*  77 .3367  .122  .275 
  Effort  .4409*  12 .3716  .205  .677 
Extrinsic motivation  .0277  50 .2646 -.047  .103 
  Integrated regulation  .1063   3 .1161 -.182  .395 
  Identified regulation  .2616   9 .3591 -.014  .538 
  Introjected regulation -.2983   1    
  Performance goal orientation -.0132  32 .1767 -.077  .051 
  Compound extrinsic motivation -.1128   5 .3987 -.608  .382 
Amotivation (-)a  .0279  15 .1387 -.049  .105 
Self-efficacy  .3850* 151 .3247  .333  .437 
Self-concept  .2302*  52 .2461  .162  .299 
Expectations/ aspirations  .2813*  14 .2971  .110  .453 
Uncategorized motivation  .2263*  15 .2113  .109  .343 
a. The sign of the original correlation coefficients was changed. Thus, the effect size 

refers to the impact of independent variables on non-amotivation.  
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motivation and amotivation, and had significant effect on self-efficacy, 

self-concept, expectations/aspirations, and uncategorized motivation. 

  A discussion of the effect of a variety of experimental manipulations 

follows below. 

 

The effect of different treatments on all types of achievement motivation 

  In Table 9, the effects of different manipulations on all types of 

achievement motivation are shown. The treatments that satisfied students’ 

needs of competence and autonomy could facilitate their achievement 

 

Table 9  The effect of different experimental treatments on  
         achievement motivation 
Independent variable Mean of 

corrected r 
Number of 
corrected r 

Standard 
deviation 

95% confidence interval 
 lower     upper 

Structured groupa  .1049*  41  .2797  .017  .193 
Competence  .3151*  278  .3252  .277  .354 
  Enactive  .4030*  74  .2869  .337  .469 
  Vicarious  .4807*  44  .3287  .381  .581 
  Verbal persuasion  .1601*  64  .3647  .069  .251 
  Interesting instruction  .2315*  8  .1837  .078  .385 
  Criterion-reference  .2739*  32  .2780  .174  .374 
  Synthesis-C  .2816*  56  .2742  .208  .355 
Relatedness  .1881  8  .2684 -.036  .413 
Autonomy  .1408*  132  .3659  .078  .204 
  Norm-reference (-)b  .0566  58  .2537 -.010  .123 
  Extrinsic reward (-)b -.1024  12  .2704 -.274  .069 
  Synthesis-A  .2667*  62  .4240  .159  .374 
Multiple treatment  .2522*  90  .3348  .182  .322 
 Cooperative learning  .1070*  46  .2915  .020  .194 
 Other  .4040*  44  .3113  .309  .499 
a. Structured group means multiple models, model with the same sex, knowledgeable 

model, and homogeneous group. 
b. The sign of the original correlation coefficients was changed. Thus, the effect size 

refers to the impact of non-norm-reference learning settings and non-extrinsic 
reward on achievement motivation. 
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motivation. Multiple-treatments could also enhance students’ motivation. 

  However, for the detailed independent variables, a further result was 

found. All types of manipulations which could heighten sense of 

competence were significantly positive. Also with regard to autonomy, 

extrinsic reward and norm-reference learning settings affected students’ 

motivation insignificantly. In the following sections, the effect of 

experimental treatments on different types of achievement motivation 

will be presented. 

 

The effect of different treatments on intrinsic motivation 

  In Table 10, the effects of different treatments on intrinsic motivation 

are shown. The treatments that met the needs of competence and 

autonomy had significant effect on intrinsic motivation. In detail, 

enactive experiences, verbal persuasion, interesting instruction, 

criterion-reference learning settings, variables including two or more 

competent elements, and those including two or more autonomous 

elements had significant effect. The manipulations that satisfied two main 

needs or more could also impact intrinsic motivation significantly.  

  In terms of the components of intrinsic motivation, except for 

criterion-reference and norm-reference learning settings and extrinsic 

reward, all experimental manipulations contributed to advancing 

compound intrinsic motivation. No treatments played a significant role in 

promoting mastery goal orientation. The variables meeting the need of 

competence facilitated students’ persistence and efforts, especially verbal 

persuasion. Those enhancing a sense of autonomy could heighten 

students’ persistence. 
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  A further result was observed in that enactive experiences could be 

divided into providing mastery practices and prior achievement 

performance. Providing mastery practices had a significant influence on 

intrinsic motivation, mean of effect size = .3959, SD = .3152, N = 16, and 

CI = .228 and .564. Verbal persuasion could be divided into expectations, 

verbal praise, attribution to effort, and compound persuasive element. 

Attribution to effort had significant impact on intrinsic motivation (mean 

of effect size = .2119, SD = .3259, N = 20, and CI = .059 and .364), while 

compound persuasive element did not (mean of effect size = .0571, SD 

= .4355, N = 19, CI = -.152 and .268). 

 

Table 10  The effect of different treatments on intrinsic motivation 
       D.V. 
I.V.  

 Intrinsic 
motivation 

Compound 
intrinsic 
motivation 

Mastery goal 
orientation 

Persistence Effort 

M  .1263   .2331 -.0073  
SD  .3468   .4418  .1330  
N  9   5  4  

Structured 
 Groupa 

CI -.140, .393  -.315, .782 -.219, .204  
M  .2218*  .2229*  .0601  .1988*  .4409* 
SD  .3392  .3608  .3406  .2727  .3716 
N  116  53  11  40  12 

Competence 

CI  .159, .284  .123, .322 -.168, .290  .112, .286  .205, .677 
M  .2894*  .3705*  .1201  .4465 -.2229 
SD  .3564  .3519  .2306  .2588  .0481 
N  22  15  3  2  2 

  Enactive 

CI  .131, .447  .176, .565 -.453, .693 -1.879, 2.772 -.655, .209 
M  .1392   .2805  .1234  
SD  .3045    .3187  
N  10   1  9  

  Vicarious 

CI -.079, .357   -.122, .368  
M  .1623*  .0336 -.3985  .2328*  .7695* 
SD  .3896  ..3692  .0800  .2804  .1508 
N  44  20  2  18  4 

  Verbal   
    Persuasion 

CI  .044, .281 -.139, .206 -1.112, .321  .093, .372  .530, 1.009 
M  .2671*  .3175*   .0655  
SD  .1970  .1866    

  Interesting  
    Instruction 

N  5  4   1  



 98 

 CI  .022, .512  .021, .615    

Table 10 (continued) 
M  .3027*  .3195  .7098  .0742  .4654* 
SD  .3266  .4199   .1809  .2026 
N  15  5  1  5  4 

  Criterion   
    Reference  
    Learning  
    Settings CI  .122, .484 -.202, .841  -.150, .299  .143, .788 

M  .2476*  .3017*  .0296  .2643  .3983 
SD  .2412  .2380  .2171  .2457  .0784 
N  20  9  4  5  2 

  Synthesis-C 

CI  .135, .360  .119, .485 -.316, .375 -.041, .569 -.306, 1.103 
M  .1881  .2800*   .0963  
SD  .2684  .1115   .3650  
N  8  4   4  

Relatedness 

CI -.036, .413  .103, .457  -.485, .677  
M  .2080*  .3634*  .0168  .2299*  
SD  .4175  .4699  .2625  .4185  
N  80  30  27  23  

Autonomy 

CI  .115, .301  .188, .539 -.087, .121  .049, .411  
M  .1205  .2144 -.0190  .5058  
SD  .3363  .4598  .1790  .1934  
N  23  7  13  3  

  Norm  
    Reference 
    Learning  
    Settings(-)b CI -.025, .266 -.211, .640 -.127, .089  .025, .986  

M -.0362  .0270  -.0615  
SD  .2146  .1386   .2480  
N  7  2   5  

  Extrinsic  
    Reward(-)b 

CI -.235, .162 -1.219, 1.273  -.369, .247  
M  .2825*  .4450*  .0501  .2718*  
SD  .4548  .4793  .3253  .4514  
N  50  21  14  15  

  Synthesis-A 

CI  .153, .412  .227, .663 -.137, .238  .022, .522  
M  .2673*  .2938* -.0163  .2766  
SD  .3562  .3317  .3374  .4773  
N  39  30  3  6  

Multiple- 
  Treatment 

CI  .152, .383  .170, .418 -.855, .822 -.224, .778  
M  .0945  .1190* -.1259   
SD  .2447  .2268  .3945   
N  20  18  2   

  Cooperative  
     Learning 

CI -.020, .209  .006, .232 -3.671, 3.419   
M  .4493*  .5561*  .2028  .2766  
SD  .3694  .2924   .4773  
N  19  12  1  6  

  Other 

CI  .271, .627  .370, .742  -.224, .778  
a. Structured group means multiple models, model with the same sex, knowledgeable 

model, and homogeneous group. 
b. The sign of the original correlation coefficients was changed. Thus, the effect size 

refers to the impact of non-norm-reference learning settings and non-extrinsic 
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reward on achievement motivation. 

The effect of different treatments on extrinsic motivation and 

amotivation 

  Because there were only few effect sizes regarding integrated, 

identified, introjected, and external regulations, they were not analyzed 

further. The effect of experimental treatments on extrinsic motivation and 

amotivation is presented in Table 11. There was only one significant 

effect size: the effect of other multiple-treatment on extrinsic motivation. 

 

Table 11  The effect of different treatments on extrinsic motivation and amotivation 
       D.V. 
I.V.  

 Extrinsic 
motivation 

Performance goal 
orientation 

Amotivation (-)a 

M -.0767 -.1065  
SD  .1453  .1491  
N  5  4  

Structured  
 Group 

CI -.257, .104 -.344, .131  
M  .0955 -.0433  .0062 
SD  .3124  .2201  .1839 
N  14  7  5 

Competence 

CI -.085, .2759 -.208, .199 -.222, .235 
M  .3612  .0571  .0213 
SD  .4232  .2857  
N  4  2  1 

  Enactive 

CI -.312, 1.035 -2.510, 2.624  
M  .3238  .3238  
SD    
N  1  1  

  Vicarious 

CI    
M -.0950 -.0348 -.0888 
SD  .0851   
N  2  1  1 

  Verbal   
    Persuasion 

CI -.859, .669   
M -.0160   
SD  .1615   
N  3   

  Criterion     
    Reference 
    Learning  
    Settings CI -.417, .395   

M -.0483 -.1446  .0329 
SD  .2198  .1300  .2489 
N  4  3  3 

  Synthesis-C 

CI -.398, .301 -.468, .178 -.585, .651 
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Table 11 (continued) 

M  .0247 -.0197  .0325 
SD  .2037  .1699  .1260 
N  15  13  9 

Autonomy 

CI -.088, .138 -.122, .083 -.064, .129 
M -.0187 -.0356  .0325 
SD  .1680  .1651  .1260 
N  12  11  9 

  Norm  
    Reference 
    Learning 
    Settings(-)b CI -.125, .088 -.147, .075 -.064, .129 

M  .1981  .0678  
SD  .2808  .2364  
N  3  2  

  Synthesis-A 

CI -.499, .896 -2.056, 2.191  
M  .0040  .0362  .0953 
SD  .3022  .1725  
N  16  8  1 

Multiple- 
  Treatment 

CI -.157, .165 -.108, .180  
M -.1424 -.1228  .0953 
SD  .2912  .1292  
N  9  3  1 

  Cooperative  
     Learning 

CI -.366, .081 -.444, .198  
M  .1922*  .1316  
SD  .2042  .1158  
N  7  5  

  Other 

CI  .004, .381 -.012, .275  
a. The sign of original correlation coefficients was changed. Thus, the effect size 

referred to the impact of independent variables on non-amotivation.  
b. The sign of the original correlation coefficients was changed. Thus, the effect size 

refers to the impact of non-norm-reference learning settings and non-extrinsic 
reward on achievement motivation. 

 

The effect of different treatments on self-efficacy, self-concept, and 

other 

  No effect size related to the need of relatedness was present. 

  In Table 12, the variables heightening sense of competence (except 

verbal persuasion) had significant impact on self-efficacy. In detail, of 36 

effect sizes concerning enactive experiences, 35 were derived from the 

studies providing mastery practices. Thus, it is a reasonable inference that 
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providing mastery practices could enhance students’ sense of 

self-efficacy.  

  Vicarious experiences could be divided into coping and mastery 

modeling. These two kinds of modeling had significantly positive 

influences on self-efficacy, mean of effect size = .5390 (SD = .2726, N = 

21, and CI = .4149 and .6630) and mean of effect size = .6870 (SD 

= .2423, N = 11, and CI = .5242 and .8498), respectively for coping and 

mastery modeling. Bandura (1997) considers that coping modeling has 

greater effect on self-efficacy than mastery modeling does. However, the 

regression analysis of these 32 effect sizes did not support Bandura’s idea 

(regression coefficient = -.148, SD error = .098, and t = -1.513). 

 

Table 12  The effect of different treatments on self-efficacy, self-concept, and other 
       D.V. 
I.V.  

 Self-efficacy Self-concept Expectations/ 
aspirations 

Uncategorized 
motivation 

M  .1688*  .3053 -.0436  .0197 
SD  .2946   .1143  .0054 
N  20  1  4  2 

Structured 
 Group 

CI  .031, .307  -.226, .138 -.029, .068 
M  .4903*  .2069*  .2412*  .3304 
SD  .2543  .2512  .0918  .2667 
N  107  29  3  4 

Competence 

CI  .441, .539  .111, .302  .013, .469 -.094, .755 
M  .5059*  .3430*   
SD  .2098  .2012   
N  36  11   

  Enactive 

CI  .435, .577  .208, .478   
M  .5890*    
SD  .2641    
N  32    

  Vicarious 

CI  .495, .683    
M  .4038  .0514  .3074  .1893 
SD  .4539  .1309   
N  6  9  1  1 

  Verbal   
    Persuasion 

CI -.073, .088 -.049, .152   
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Table 12 (continued) 
M   .1183  .2797  
SD   .2161   
N   2  1  

  Interesting  
    Instruction 

CI  -1.823, 2.060   
M  .3333*   .1365  .1363 
SD  .2143    
N  12   1  1 

  Criterion   
    Reference 
    Learning 
    Settings CI  .197, .470    

M  .4194*  .2182   .4979 
SD  .2018  .3513   .3157 
N  20  7   2 

  Synthesis-C 

CI  .325, .514 -.107, .543  -2.339, 3.335 
M -.0426  .1459  .4108  .0773 
SD  .2688  .2770  .1888  .1133 
N  18  4  3  3 

Autonomy 

CI -.176, .091 -.295, .587 -.058, .880 -.204, .359 
M -.0042   .2580  .1329 
SD  .2124    
N  12   1  1 

  Norm  
    Reference 
    Learning    
    Settings(-)a CI -.131, .1392    

M -.2675 -.0867   
SD  .4514  .0846   
N  3  2   

  Extrinsic  
    Reward(-)a 

CI -1.389, .854 -.855, .673   
M -.0048  .3785  .4872  .0494 
SD  .2671  .0813  .1905  .1451 
N  3  2  2  2 

  Synthesis-A 

CI -.669, .659 -.352, 1.109 -1.225, 2.199 -1.254, 1.353 
M  .5114*  .2824*  .5392*  .3002* 
SD  .3318  .2415  .3037  .1778 
N  6  18  4  6 

Multiple- 
  Treatment 

CI  .155, .868  .162, .403  .056, 1.023  .114, .487 
M  .6179  .1974*  .1257  .4871 
SD  .4570  .2071   
N  2  12  1  1 

  Cooperative  
     Learning 

CI -3.488, 4.724  .066, .329   
M  .4582  .4525*  .6770*  .2628* 
SD  .3338  .2277  .1562  .1704 
N  4  6  3  5 

  Other 

CI -.073, .989  .214, .691  .289, 1.065  .051, .474 
a. The sign of the original correlation coefficients was changed. Thus, the effect size 

refers to the impact of non-norm-reference learning settings and non-extrinsic 
reward on achievement motivation. 
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  Structured group also had significant effect. There was an attempt to 

divide this category into sub-categories. However, no sub-category was 

significantly effective (multiple models: M = .3324, SD = .4058, N = 8, 

and CI = -.0069 and .6716; model with the same sex: M = .0487, SD 

= .1047, N = 8, and CI = -.0388 and .1362; knowledgeable model: M 

= .0821, SD = .1422, N = 4, and CI = -.1443 and .3084). 

  Those variables which strengthened the sense of competence and those 

which involved treatments with multiple elements could facilitate 

students’ academic self-concept and expectations. In detail, only enactive 

experiences had the effect of promoting self-concept, and other 

multiple-treatments affected self-concept and expectations. 

 

The effect of three moderators : type of experimental manipulation, 

domain specificity, and educational level  

  Table 13 shows the outcomes of comparing the effect of four types of 

experimental manipulation. The criterion variable was effect size, and the 

predictive variables were four types of experimental manipulation.  

  In the second column of Table 13, the regression coefficient concerning 

the enhancing-autonomy treatment was significant and negative. This 

outcome implies that for achievement motivation of all kinds, the 

experimental treatments that met the need of autonomy were less 

influential than the other three kinds. Mean effect size 

was .3151, .1881, .1408, and .2522 respectively for experimental 

manipulations meeting the needs of competence, relatedness, and 

autonomy, and multiple-treatment (as presented in Table 9). In detail, the 

10th column showed that for self-efficacy, the manipulations meeting the 
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Table 13  Regression analyses : Comparing the effect of 

four types of experimental manipulation abc 
 Achievement 

motivation  
of all types 

Intrinsic 
motivation 

Compound 
Intrinsic 
motivation 

Mastery  
Goal 
Orientation

Persistence Extrinsic 
motivation 

Performance
Goal 
Orientation 

Amotivation
(-) 

Constant  .252 
 (.036) 
 

 .267 
(.059) 

 .294 
 (.070) 

-.016 
 (.167) 

 .277 
 (.142) 

 .004 
 (.069) 

 .036 
 (.065) 

 .095 
 (.148) 

Competence  .063 
 (.041) 
 

-.046 
 (.068) 

-.071 
 (.087) 

 .077 
 (.188) 

-.078 
 (.152) 

 .092 
 (.101) 

-.041 
 (.095) 

-.089 
 (.162) 

Relatedness -.064 
 (.124) 
 

-.079 
 (.143) 

-.014 
 (.020) 

 
 

-.180 
 (.224) 

   

Autonomy -.111* 
 (.046) 
 

-.059 
 (.072) 

 .070 
 (.098) 

 .033 
 (.176) 

-.047 
 (.159) 

 .021 
 (.099) 

-.056 
 (.083) 

-.063 
 (.156) 

N 
 

 508  243  117  41  73  45  28  15 

a. Effect size was used as the criterion variable; type of experimental manipulation (dummy 

coding) was used as predictor variable, and the fourth type was multiple -treatment. 

b. The first row refers to the kind of achievement motivation which effect sizes direct to. 

c. The number in parenthesis shows standard error. 
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need of autonomy was less effective than those meeting the need of 

competence and multiple-treatment. Mean effect size was .4908, -.0426, 

and .5114 respectively for strengthening-competence, 

enhancing-autonomy and multiple treatments (as presented in Table 12).  

  Table 14 shows the effect of domain specificity. For achievement 

motivation of all types (in the second column), the regression coefficient 

concerning domain-specificity was significant. This outcome implies that 

the impact of domain-specific treatments on domain-specific motivation 

were greater than those of domain-free treatments on domain-free 

motivation. Mean effect size was .2635 (SD = .3400, N = 480, and CI 

= .2330 and .2940) and .1190 (SD = .3305, N = 69, and CI = .0396 

and .1984) respectively for domain-specific and domain-free. 

  In detail, only for intrinsic motivation (in the third column), was the 

regression coefficient concerning domain-specificity significant. This 

outcome implies that the impacts of domain-specific treatments on 

domain-specific intrinsic motivation were greater than those of 

domain-free treatments on domain-free intrinsic motivation. Mean effect 

size was .2430 (SD = .3556, N = 290, and CI = .1945 and .2915) 

and .1080 (SD = .3942, N = 43, and CI = -.0133 and .2293) respectively 

for domain-specific and domain-free. 

  Table 15 shows the effect of subject’s educational level on the 

treatment-motivation relationship. The effect sizes at different educational 

levels are presented in Table 16. In the second column of Table 16, the 

regression coefficients concerning primary school level and middle and 

high school level were significant but their signs were different. This 

outcome implies that the effect of experimental manipula- 
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Table 14  Regression analyses : Comparing the effect of 

two kinds of domain specificity abc 
 Achievement 

motivation  
of all types 

Intrinsic 
Motivation

Compound 
Intrinsic 
Motivation 

Mastery  
Goal 
Orientation

Persistence Extrinsic 
Motivation

Performance
Goal 
Orientation 

Amotivation
(-) 

Constant  .119 
 (.041) 
 

 .108 
 (.055) 

 .155 
 (.072) 

-.080 
 (.153) 

 .064 
 (.096) 

 .150 
 (.087) 

 .104 
 (.069) 

-.089 
 (.140) 

Domain- 
Specificity 

 .144** 
 (.044) 
 

 .135* 
 (.061) 

 .161 
 (.082) 

 .141 
 (.160) 

 .159 
 (.105) 

-.149 
 (.096) 

-.144 
 (.077) 

 .125 
 (.145) 

N 
 

 549  252  117  46  77  50  32  15 

a. Effect size was used as the criterion variable; domain-specificity (dummy coding) was used 

as predictor variable  

b. The first row refers to the kind of achievement motivation which effect sizes direct to. 

c. The number in parenthesis shows standard error. 
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Table 15  Regression analyses : Comparing the effect of 

subject’s educational levels abc 
 Achievement 

motivation  
of all types 

Intrinsic 
Motivation

Compound 
Intrinsic 
Motivation 

Mastery  
Goal 
Orientation

Persistence Extrinsic 
Motivation

Performance
Goal 
Orientation 

Amotivation
(-) 

Constant  .214 
 (.039) 
 

 .186 
 (.064) 

 .240 
 (.099) 

-.039 
 (.123) 

 .138 
 (.119) 

 .087 
 (.108) 

-.111 
 (.177) 

 .043 
 (.064) 

Primary 
School 

 .090* 
 (.043) 
 

 .070 
 (.070) 

 .053 
 (.107) 

 .163 
 (.139) 

 .087 
 (.127) 

-.005 
 (.124) 

 .143 
 (.183) 

 

Middle and 
High school 

-.132** 
 (.050) 
 

-.076 
 (.083) 

 .007 
 (.132) 

 .025 
 (.143) 

-.071 
 (.164) 

-.115 
 (.120) 

 .061 
 (.182) 

-.0227 
 (.079) 

N 
 

 549  252  117  46  77  50  32  15 

a. Effect size was used as the criterion variable; participants’ educational level (dummy coding) 

was used as predictor variable, and the fourth type was college and above. There was no 

effect size concerning preschool level. 

b. The first row refers to the kind of achievement motivation which effect sizes direct to. 

c. The number in parenthesis shows standard error. 
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Table 16  The effect size at different educational levels  

    Type of motivation 
Educational level 

Achievement 
motivation 

Self efficacy Self concept Expectation/
aspiration 

M  .3039*  .4407*   .4873* 
SD  .3535  .3345   .2473 
N  362  110   7 

Primary 
school 

CI  .267, .341  .378, .504   .259, .716 

M  .0818*  .0785  .2541*  .0754 

SD  .2997  .2745  .2315  .1764 
N  .116  17  47  7 

Middle and 
high school 

CI  .027, .137 -.063, .2196  .186, .322 -.088, .239 

M  .2137*  .3472*  .0058  

SD  .2456  .1387  .2932  
N  71  24  5  

College 
and above 

CI  .156, .272  .289, .406 -.358, .370  

 

tions on facilitating achievement motivation of all types was the greatest 

in primary school, the least in middle and high school (however, Table 16 

shows that this effect size is still significant). 

  A further result was observed when focusing on different types of 

academic motivation. In the 11th column of Table 15, the regression 

coefficient concerning middle and high school level was significant and 

positive. This outcome implies that the effect of experimental 

manipulations on heightening subjects’ academic self-concept was the 

greatest in middle and high school (mean effect size = .2541 in Table 16). 

However, there was no effect size for primary school students’ academic 

self-concept, and there were only five effect sizes for college students’ 

self-concept. Thus, this outcome remains in doubt. 

  Still, the effect of experimental treatments on self-efficacy and 

expectations was the least in middle and high school. In the 10th and 12th 

column, the regression coefficients concerning middle and high school 
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level were both significant and negative. Table 16 shows that the effect 

sizes on self-efficacy and expectation/aspiration in middle and high 

school level were insignificant. Nevertheless, there were 14 effect sizes 

regarding students’ expectation/aspiration. Therefore, the outcome 

concerning academic expectation remains in doubt. 

  To sum up, experimental treatments meeting the needs of competence, 

relatedness, and autonomy enhanced students’ achievement motivation. 

However, because achievement motivation is a compound concept and 

there are a variety of experimental treatments, the treatment-motivation 

causal relationships can be seen to have many aspects.  

  Type of independent variable, domain specificity, and subject’s 

educational level had significant moderating effects, which occur chiefly 

in the uncategorized achievement motivation. For academic self-efficacy 

and all types of achievement motivation, the treatments related to the 

sense of autonomy were less effective than those of competence and 

relatedness. These results do not support SDT, which contends that the 

variable or treatment related to the need of autonomy is the most 

important. The effect of the domain-specific training on subjects’ 

self-efficacy was not greater than that of the domain-free training. For 

academic self-efficacy, expectations/aspirations, and all types of 

achievement motivation, the experimental treatments had less effect in 

middle and high school than in primary school and college. However, for 

academic self-concept, the treatments had greater effect in middle and 

high school than in college. 
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Meta-analysis of survey studies: The main effect 

 

  1993 effect sizes were collected from survey studies, and the average 

was .2167 (95% confidence interval = .2055 and .2279). These statistics 

imply that school and family environments have a significant impact on 

students’ motivation. In further focus on different types of achievement 

motivation, school and family environments significantly affect students’ 

achievement motivation except introjected regulation, external regulation, 

and performance goal orientation (in Table 17). 

 

Table 17  The effect of all context variables on different kinds of motivation 

Dependent variable Mean of 
corrected r 

Number of 
corrected r 

Standard 
deviation 

95% confidence interval 
 lower   upper 

All  .2167*  1993  .2548  .206  .228 
Intrinsic motivation  .2272*  515  .2569  .205  .249 
   Compound intrinsic motivation  .2417*  234  .2406  .211  .273 
  Mastery goal orientation  .2111*  108  .2374  .166  .256 
  Persistence  .1896*  30  .1647  .128  .251 
  Effort  .2234*  143  .3084  .172  .274 
Extrinsic motivation  .1285*  380  .2561  .103  .154 
  Integrated regulation  .1812*  53  .2407  .115  .248 
  Identified regulation  .2324*  152  .2235  .197  .268 
  Introjected regulation  .0276  42  .1891 -.031  .087 
  External regulation -.0972  13  .3154 -.288  .093 
  Performance goal orientation  .0076  99  .2599 -.044  .059 
   Compound extrinsic motivation  .1552*  21  .1849  .071  .239 
Amotivation (-)a  .1854*  84  .1984  .142  .229 
Self-efficacy  .2812*  139  .2074  .246  .316 
Self-concept  .2685*  355  .2393  .244  .294 
Expectations/ aspirations  .2037*  336  .2267  .179  .228 
Uncategorized motivation  .2586*  184  .3211  .212  .305 
a. The sign of the original correlation coefficients was changed. Thus, the effect size 

refers to the impact of independent variables on non-amotivation.  



 111 

  In the next paragraphs, I will further present aspects which play a 

prominent role in students’ academic motivation. 

 

The effect of different context variables 

  As described in Chapter One, context variables can be divided into two 

categories, structural and process. The mean of the effect sizes of 

structural variables affecting students’ motivation was .1109, and the 

mean of the effect sizes of process variables was .2405. The 95% 

confidence interval of both statistics did not include zero. Furthermore, a 

regression analysis (structural variable coded as 0 and process variable 

coded as 1) shows that process variables had greater impact than 

structural ones (regression coefficient = .130, standard error = .015, and t 

= 8.477). 

  In Table 18, there are six kinds of structural variable showing 

significant influence. However, among the significant variables, except 

for the effect of intact family, none of their effect sizes was more than .20. 

It was worth noting that the effect of homogeneous group was .0343 and 

insignificant. The result does not support Harris’ (1995) thesis, which 

argued that heterogeneous groups are more effective than homogeneous 

groups in the formulation of one’s character.  

  Focusing on the effect of process variables, those variables which met 

the needs of competence, relatedness, and autonomy could facilitate 

students’ achievement motivation. Variables which could satisfy two or 

more needs also raised students’ motivation. In detail, enactive 

experiences, vicarious experiences, verbal persuasion, interesting 

instruction, criterion- reference learning settings, and synthesis-C could  
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Table 18  The effect of different context variables on all types of 
motivation 

Independent variable Mean of 
corrected r 

Number of 
corrected r 

Standard 
deviation 

95% confidence interval 
 lower     upper 

Structural variable  .1109*  321  .1878  .090  .132 
  SES  .1748*  44  .1257  .137  .213 
  Income  .0971*  65  .1230  .067  .128 
  Parental occupation  .0737*  29  .1346  .023  .125 
  Parental education  .1470*  62  .1435  .111  .183 
  Intact family  .2951*  18  .4158  .088  .502 
  Other family variablesa  .0318  13  .2319 -.108  .172 
  Years in school  .0932  7  .1104 -.009  .195 
  Structured groupb  .0479*  83  .1874  .007  .088 
    Homogeneous group  .0343  80  .1689 -.003  .072 
    Knowledgeable model  .4112  3  .3283 -.404 1.227 
Process variable  .2405*  1649  .2610  .228  .253 
  Competence  .2827*  898  .2305  .268  .298 
    Enactive experiences  .2741*  391  .1970  .255  .294 
      Providing practices  .2704*  13  .2007  .149  .392 
      Prior performance  .2742*  378  .1971  .254  .294 
    Vicarious experiences  .1966*  84  .2131  .150  .243 
    Verbal persuasion  .3756*  187  .2460  .340  .411 
      Compound-VP  .3888*  107  .2343  .344  .434 
      Other’s expectation  .4050*  65  .2473  .344  .466 
      Verbal praise  .1535*  15  .2241  .029  .278 
    Interesting instruction  .2227*  48  .2816  .141  .305 
    Criterion-reference air  .2536*  64  .2206  .199  .309 
    Synthesis-C  .2665*  124  .2580  .221  .312 
  Relatedness  .2321*  321  .2541  .204  .260 
    Parent-school interaction  .1801  7  .2137 -.018  .378 
    Synthesis-R  .2332*  314  .2551  .205  .262 
  Autonomy  .0835*  275  .2911  .049  .118 
    Norm-reference air (-)c  .0541  73  .2820 -.012  .120 
    Extrinsic reward (-)c -.0634  4  .1504 -.303  .176 
    Synthesis-A  .0974*  198  .2958  .056  .139 
  Multiple-treatment  .2917*  155  .2778  .248  .336 
    Cooperative learning  .1582  11  .2870 -.347  .351 
    Other  .3019*  144  .2754  .257  .347 
Uncategorized -.0156  23  .0578 -.041  .009 

a. Other family variables included number of siblings, number of persons in family, and being 

locals. 

b. The category of structured group includes knowledgeable model and homogeneous group. 

c. The sign of the original correlation coefficients was changed. Thus, the effect size refers to 

the impact of non-norm-reference learning settings and non-extrinsic reward on 

achievement motivation. 
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heighten student’s motivation because the variables of these kinds 

strengthened students’ sense of competence. That other people perform 

relatedness could also promote students’ achievement motivation. 

Variables enhancing the sense of autonomy could facilitate students’ 

achievement motivation. Norm-reference learning settings and extrinsic 

reward did not inhibit students’ achievement motivation. However, the 

preceding literature review shows that norm-reference learning settings 

and extrinsic reward can impair students’ achievement motivation 

because of constraining human beings’ autonomy. All multiple-treatments 

except cooperative learning had significant effect on students’ motivation. 

 

The effect of different context variables on intrinsic motivation 

  As seen in Table 19, SES and parental educational level had significant 

effect on students’ intrinsic motivation. The variables that advanced 

students’ sense of competence, relatedness, and autonomy can promote 

students’ intrinsic motivation. All sub-categories contributing to 

enhancing sense of competence had significant impact on intrinsic 

motivation. Norm-reference learning settings and extrinsic reward did not 

have significant influence. 

  As to detailed types of intrinsic motivation, SES had significant effect 

on students’ compound intrinsic motivation and efforts; students whose 

family had a higher income had stronger compound intrinsic motivation. 

Variables which benefited students’ sense of competence and relatedness 

could strengthen their compound intrinsic motivation, mastery goal 

orientation, persistence, and efforts. The variables which met pupils’ need 

of autonomy could contribute to their compound intrinsic motivation and 



 114 

mastery goal orientation. Variables which meet two needs or more could 

enhance students’ compound intrinsic motivation and efforts. 

 

Table 19  The effect of context variables on intrinsic motivation 
       D.V. 
I.V.  

 Intrinsic 
motivation 

Compound 
intrinsic 
motivation 

Mastery goal 
orientation 

Persistence Efforts 

M  .1195*  .1366*    .0768* 
SD  .0926  .1031    .0434 
N  14  10    4 

SES 

CI  .066, .173  .063, .210    .008, .146 
M  .0659  .0763*  .0521   .0642 
SD  .1411  .0394  .1044   .2690 
N  14  6  4   4 

Income 

CI -.155, .147  .035, .118 -.114, .218  -.363, .492 
M  .0277  .0277    
SD  .0760  .0760    
N  5  5    

Parental 
occupation 

CI -.067, .122 -.067, .122    
M  .1141*  .0831  .0137  .0784  .2799 
SD  .1216  .0545  .0473  .0141  .1223 
N  12  4  3  2  3 

Parental 
Education 

CI  .037, .191 -.004, .170 -.104, .131 -.049, .205 -.024, .584 
M -.0894 -.0894    
SD      
N  1  1    

Other family 
variables 

CI      
M  .0683  .0918  .0447   
SD  .0333     
N  2  1  1   

Years in school 

CI -.231, .670     
M  .3256  .2840    .3881 
SD  .2776  .3299    .2784 
N  5  3    2 

Structured 
 Groupa 

CI -.191, .670 -.536, 1.104   -2.113, 2.889 

M  .2579*  .2816*  .2863*  .1814*  .2161* 
SD  .2261  .2360  .2260  .1628  .2179 
N  222  108  41  19  54 

Competence 

CI  .228, .288  .237, .327  .215, .358  .103, .260  .157, .276 
M  .1769*  .1838*  .0974  .2417*  .1644* 
SD  .1745  .1685  .1950  .1571  .1808 
N  93  46  11  13  23 

  Enactive 

CI  .141, 213  .134, .234 -.034, .229  .147, .337  .086, .243 

Table 19 (continued) 
  Vicarious M  .1817*  .2469*  .4614  .0259  .1998* 
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SD  .1683  .1619   .0566  .1488 
N  18  6  1  5  6 

 

CI  .098, .265  .077, .417  -.044, .096  .044, .356 
M  .2237*  .3958*  .0718  .1754  .2033* 
SD  .2041  .1727  .1009   .2042 
N  26  7  6  1  12 

  Verbal   
    Persuasion 

CI  .141, .306  .236, .556 -.034, .178   .074, .333 
M  .3430*  .3697*  .4307*   .1036 
SD  .2672  .2871  .0454   .1415 
N  23  17  3   3 

  Interesting  
    Instruction 

CI  .228, .459  .222, .517  .318, .544  -.248, .455 
M  .4201*  .3456  .4361*   
SD  .1627  .2888  .1349   
N  17  3  14   

  Criterion   
    Reference 
    Learning 
    Settings CI  .337, 504 -.372, 1.063  .358, .514   

M  .3709*  .3579*  .3961*   .3937* 
SD  .2630  .2698  .2115   .2922 
N  45  29  6   10 

  Synthesis-C 

CI  .292, .450  .255, .461  .174, .618   .185, 603 
M  .2514*  .2690*  .2583*  .2179*  .2315* 
SD  .2327  .2225  .2037  .1908  .2864 
N  86  35  19  8  24 

Relatedness 

CI  .202, .301  .193, .346  .160, .357  .058, .377  .111, .352 
M  .1279*  .1780*  .1278* .3394  .0416 
SD  .3000  .3324  .2402   .3405 
N  91  32  37  1  21 

Autonomy 

CI  .065, .190  .058, .298  .048, .208  -.113, .197 
M  .1274  .0781  .1361   
SD  .2822  .3159  .2855   
N  20  3  17   

  Norm  
    Reference 
    Learning   
    Settings(-)b CI -.005, .260 -.707, .863 -.011, .283   

M -.0366  -.0366   
SD  .2311   .2311   
N  2   2   

  Extrinsic  
    Reward(-)b 

CI -2.113, 2.039  -2.113, 2.039   
M  .1328*  .1183*  .1382*   .0416 
SD  .3087  .3376  .1972   .3405 
N  69  29  18   21 

  Synthesis-A 

CI  .059, .207  .060, .317  .040, .236  -.113, .197 
M  .3284*  .2723*  .3762   .3764* 
SD  .3158  .1861  .3667   .3990 
N  63  29  3   31 

Multiple- 
  Treatment 

CI  .245, .408  .202, .343 -.535, 1.287   .230, .523 

 

Table 19 (continued) 
  Cooperative  M  .1354  .5647  .3762  -.2938 
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SD  .6071   .3667   
N  2  1  3   1 

     Learning 

CI -5.319, 5.590  -.535, 1.287   
M  .3348*  .2618*    .3987* 
SD  .3093  .1806    .3856 
N  61  28    30 

  Other 

CI  .256, .414  .192, .332    .255, .543 
a. The category of structured group includes knowledgeable model and homogeneous group. 

b. The sign of the original correlation coefficients was changed. Thus, the effect size refers to 

the impact of non-norm-reference learning settings and non-extrinsic reward on 

achievement motivation. 

 

The effect of different context variables on extrinsic motivation 

  As seen in Table 20, parental occupation and educational level play a 

significant role in students’ extrinsic motivation. Variables meeting the 

needs of competence and relatedness could heighten students’ extrinsic 

motivation significantly, and so could those which satisfied two or more 

of these three main needs. Norm-reference learning settings could 

strengthen students’ extrinsic motivation significantly.  

  The number of the effect sizes of the compound extrinsic motivation 

and external regulation was too small to be analyzed further. Students’ 

identified regulation was affected significantly by family income, 

parental occupation, and parental educational level. Actions that raise 

students’ sense of competence and relatedness could enhance their 

integrated regulation significantly. Conducts that elevate students’ sense 

of competence, relatedness, and autonomy could heighten their identified 

regulation. Variables which meet the need of competence could promote 

students’ performance goal orientation. Norm-reference learning settings 

could boost students’ performance goal orientation. Variables that meet  
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Table 20  The effect of context variables on extrinsic motivation 
       D.V. 
I.V.  

 Extrinsic 
motivation 

Integrated 
regulation 

Identified 
regulation 

Introjected 
regulation 

Performance 
goal orientation 

M  .0761  .0295  .1072   
SD  .1288  .1840  .1125   
N  5  2  3   

SES 

CI -.083, .236 -1.624, 1.682 -.172, .387   
M  .1054   .0564*  .0351  .1965 
SD  .1610   .0514   .2539 
N  11   6  1  4 

Income 

CI -.003, .214   .002, .110  -.208, .601 
M  .0820*   .0820*   
SD  .0655   .0655   
N  6   6   

Parental 
occupation 

CI  .013, .151   .013, .151   
M  .0927*  .1118  .1172*  .0182  .1556 
SD  .1030   .1147  .0600  .0314 
N  16  1  9  2  2 

Parental 
Education 

CI  .038, .148   .029, .205 -.521, .558 -.127, .438 
M  .1734   .3710 -.0243  
SD  .2965   .3051  .1200  
N  4   2  2  

Other family 
variables 

CI -.298, .645  -2.371, 3.113 -1.103, 1.054  
M  .0608  .1608 -.1238   .1453 
SD  .1600     
N  3  1  1   1 

Years in school 

CI -.334, .458     
M  .0387  .0333  .1391 -.0061  
SD  .0715  .0750   .0257  
N  5  2  1  2  

Homogeneous 
group 

CI -.050, .128 -.640, .707  -.237, .225  
M  .1866*  .2000*  .2795*  .0810  .0797* 
SD  .2229  .1058  .2232  .1481  .1944 
N  149  14  69  10  45 

Competence 

CI  .151, .223  .139, 261  .226, .333 -.025, .187  .021, .138 
M  .1622*  .2028  .2505*  .0645  .00066 
SD  .2057  .0970  .1913  .0464  .1323 
N  53  2  28  3  15 

  Enactive 

CI  .106, .219 -.669, 1.074  .176, .325 -.051, .180 -.073, .074 
M  .2079*  .2745*  .2872* -.0894  
SD  .3048  .0354  .3470  .2846  
N  18  6  9  2  

  Vicarious 

CI  .056, .360  .237, .312  .020, .554 -2.647, 2.468  
M  .2501*  .0566  .3282*  .2251  .1303 
SD  .1911  .1209  .1610   .1929 
N  32  3  20  1  8 

  Verbal   
    Persuasion 

CI  .181, .320 -.244, .357  .253, .404  -.031, .292 
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Table 20 (continued) 
M  .1149  .1430  .2136  .0625  .0503 
SD  .1840   .3274   .0512 
N  9  1  3  1  3 

  Interesting  
    Instruction 

CI   -.600, 1.027  -.077, .177 
M  .1585*  .1881  .6056  .1431  .0700 
SD  .2398   .2576   .1706 
N  18  1  2  1  13 

  Criterion   
    Reference 
    Learning  
    Settings CI  .039, .278  -1.709, 2.920  -.033, .173 

M  .1882*  .2469  .1814   .2458 
SD  .2317   .2228   .3220 
N  19  1  7   6 

  Synthesis-C 

CI  .076, .300  -.025, .388  -.092, .584 
M  .1813*  .3036*  .2337*  .0459  .0921 
SD  .2546  .2917  .1274  .2326  .2770 
N  69  17  15  8  22 

Relatedness 

CI  .120, .242  .154, .454  .163, .304 -.149, .240 -.031, .215 
M -.0263 -.0421  .1857*  .0225 -.2444* 
SD  .2921  .1416  .3065  .2108  .2009 
N  90  12  26  14  25 

Autonomy 

CI -.088, .035 -.132, .048  .062, .310 -.099, .144 -.327, -.161 
M -.2068*  .1037  .3202 -.1309 -.2961* 
SD  .2608     .1985 
N  20  1  1  1  16 

  Norm  
    Reference 
    Learning    
    Settings(-)a CI -.329, -.085    -.398, -.186 

M -.0141    -.0141 
SD      
N  1     1 

  Extrinsic  
    Reward(-)a 

CI      
M  .0258 -.0553  .1803*  .0343 -.1775 
SD  .2835  .1405  .3115  .2145  .1899 
N  69  11  25  13  8 

  Synthesis-A 

CI -.042, .094 -.150, .039  .052, .309 -.095, .164 -.336, .019 
M  .2960*  .4366*  .3585* -.1146  
SD  .2347  .1206  .1358  .3313  
N  21  4  13  3  

Multiple- 
  Treatment 

CI  .189, .403  .273, .600  .276, .441 -.888, .659  
M  .3897   .5363  .2431  
SD  .2074     
N  2   1  1  

  Cooperative  
     Learning 

CI -1.474, 2.253     
M  .2862*  .4366*  .3436* -.2934  
SD  .2403  .1206  .1304  .0441  
N  19  4  12  2   

  Other 

CI  .170, .402  .273, .600  .261, .426 -.690, .103  
a. The sign of the original correlation coefficients was changed. Thus, the effect size refers to the 

impact of non-norm-reference learning settings and non-extrinsic reward on achievement motivation. 
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two or more needs could facilitate students’ integrated and identified 

regulation. 

 

The effect of different context variables on amotivation, self-efficacy, 

self-concept, expectations, and achievement motivation 

  As seen in Table 21, conducts which increase students’ sense of 

competence and autonomy could inhibit their amotivation. In detail, 

providing enactive experiences, establishing criterion-reference learning 

settings, and giving opportunities for self-control and self-management 

contribute to suppressing students’ amotivation. 

  Students whose parents have more income and higher occupational 

status have greater self-efficacy. Action that strengthens students’ sense of 

competence, relatedness, and autonomy could promote their self-efficacy 

significantly. Except for synthesis-C, all subcategories concerning the 

sense of competence could heighten students’ self-efficacy. 

Norm-reference learning settings impair self-efficacy.  

  SES, family income, parental educational level, and intact family affect 

students’ academic self-concept significantly. Actions reinforcing 

students’ sense of competence, relatedness, and autonomy could facilitate 

their academic self-concept. Those that met two or more needs also had 

positive influence. In detail, enactive experiences, verbal persuasion, 

criterion-reference learning settings, and synthesis-C could strengthen 

students’ academic self-concept.  

  SES, family income, parental occupational status, and parental 

educational level had significant impact on students’ academic 

expectations/aspirations. Students in homogeneous groups had greater  
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Table 21  The effect of context variables on amotivation, self-efficacy, 
self-concept, expectations, and achievement motivation 

       D.V. 
I.V.  

 Amotivation 
(-)a 

Self-efficac
y 

Self-concept Expectations 
/ aspirations 

Uncategorize
d motivation 

M   .0848  .1493*  .2767*  .2956* 
SD    .1004  .1134  .0547 
N   1  9  12  3 

SES 

CI    .072, .227  .205, .349  .160, .431 
M  .0957  .1343*  .0950*  .0841*  .1266 
SD  .1578  .1167  .0301  .0719  .1731 
N  2  10  4  17  7 

Income 

CI -1.323, 1.514  .051, .218  .047, .143  .047, .121 -.034, .287 
M   .0529*   .1407*  .0275 
SD   .0010   .1900  .0855 
N   2   10  4 

Parental 
occupation 

CI   .043, .062   .005, .277 -.109, .164 
M  .1640  .0866  .0993*  .2971*  .0985 
SD  .2596  .1010  .0313  .1418  .1084 
N  3  6  5  14  6 

Parental 
Education 

CI -.481, .809 -.019, .193  .060, .138  .215, .379 -.015, .212 
M   .0500  .1108* -.2008  .5653* 
SD   .1021  .0623  .1433  .4253 
N   2  4  2  9 

Intact family 

CI  -.868, .968  .012, .210 -1.488, 1.087  .238, .892 
M   .0673   -.0785 
SD   .0696    .2304 
N   3    5 

Other family 
variables 

CI  -.106, .240   -.365, .208 
M   .0281 -.0459  .0758* -.0247 
SD   .0240  .2336  .1370  .1236 
N   2  20  42  8 

Homogeneous 
group 

CI  -.188, .244 -.155, .063  .033, .118 -.128, .079 
M  .1702*  .3697*  .3881*  .2787*  .2708* 
SD  .1461  .1838  .2169  .2332  .2381 
N  38  78  178  168  65 

Competence 

CI  .122, .218  .328, .411  .356, .420  .243, .314  .212, .330 
M  .1892*  .3871*  .4153*  .2489*  .2900* 
SD  .1467  .1947  .1727  .1059  .1853 
N  13  47  88  78  19 

  Enactive 

CI  .101, .278  .330, .444  .379, .452  .225, .273  .201, .379 
M  .2903  .2642*  .3583  .1222*  .2836* 
SD  .1412  .1524  .1823  .1838  .1811 
N  2  8  3  26  9 

  Vicarious 

CI -.979, 1.559  .137, .392 -.095, .811  .048, .196  .144, .423 
M  .1197  .3567*  .4549*  .5085*  .3243* 
SD  .1094  .1581  .2233  .2630  .1999 
N  5  12  53  45  14 

  Verbal   
    Persuasion 

CI -.016, .256  .256, .457  .393, .516  .430, .588  .209, .440 
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Table 21 (continued) 
M  .1254  .4093* -.1632 -.0264  .1058 
SD  .0822  .2410  .3338  .2234  .3824 
N  3  4  2  5  2 

  Interesting  
    Instruction 

CI -.079, .330  .026, .793 -3.162, 2.836 -.304, .251 -3.330, 3.542 
M  .1359*  .4095*  .1561*  .3142  .4190 
SD  .1765  .0763  .1683   .0771 
N  12  5  9  1  2 

  Criterion   
    Reference 
    Learning  
    Settings CI  .024, .248  .315, .504  .027, .286  -.274, 1.112 

M  .2743*  .2834  .2729*  .0897*  .2078* 
SD  .0665  .2934  .2163  .1007  .3208 
N  3  2  23  13  19 

  Synthesis-C 

CI  .109, .440 -2.353, 2.920  .179, .366  .029, .151  .053, .362 
M  .0977  .2721*  .2049*  .2187*  .3707* 
SD  .1827  .2070  .1837  .2946  .3683 
N  14  21  72  22  37 

Relatedness 

CI -.008, .203  .178, .367  .162, .248  .088, .349  .248, .493 
M  .2281*  .2093*  .1456*  .1108* -.0731 
SD  .2300  .2129  .2351  .1997  .3876 
N  25  9  31  20  9 

Autonomy 

CI  .136, .324  .046, .373  .059, .232  .017, .204 -.371, .225 
M  .1922*  .1778*  .0763  .2310  .4007 
SD  .1658  .0943  .2140  .2329  
N  14  6  9  3  1 

  Norm  
    Reference 
    Learning   
    Settings(-)b CI  .096, .288  .079, .277 -.088, .241 -.348, .810  

M  -.1664    
SD      
N   1    

  Extrinsic  
    Reward(-)b 

CI      
M  .2781*  .4918  .1739*  .0896 -.1323 
SD  .2908  .1063  .2421  .1934  .3683 
N  11  2  22  17  8 

  Synthesis-A 

CI  .083, .473 -.464, 1.447  .067, .281 -.010, .189 -.440, .176 
M  .6525  .0502  .1832*  .2565*  .3318* 
SD  .1247  .0918  .1351  .1518  .3239 
N  2  4  28  8  29 

Multiple- 
  Treatment 

CI -.468, 1.773 -.096, .196  .131, .236  .130, .384  .209, .455 
M      .0985 
SD      .2157 
N      7 

  Cooperative  
     Learning 

CI     -.101, .298 
M   .0502  .1832*  .2565*  .4060* 
SD   .0918  .1351  .1518  .3204 
N   4  28  8  22 

  Other 

CI  -.096, .196 .131, .236 .130, .384  .264, .548 
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Table 21 (continued) 

M    .0996 -.0266*  
SD    .0580  .0453  
N    2  21  

Uncategorized 

CI   -.422, .621 -.047, -.006  
a. The sign of the original correlation coefficients was changed. Thus, the effect size 

refers to the impact of independent variables on non-amotivation.  
b. The sign of the original correlation coefficients was changed. Thus, the effect size 

refers to the impact of non-norm-reference learning settings and non-extrinsic 
reward on achievement motivation. 

 

academic expectations than those in heterogeneous groups did. Actions 

which meet students’ needs of competence, relatedness, and autonomy 

could facilitate their academic expectations, and so did those that satisfied 

two or more needs. In detail, enactive experiences, vicarious experiences, 

verbal persuasion, and synthesis-C were significantly effective.  

  As to the uncategorized achievement motivation, SES and intact family 

had positive impact. The variables satisfying the needs of competence 

and relatedness had a facilitating effect, and so did those which met two 

or more needs. In detail, enactive experiences, vicarious experiences, 

verbal persuasion, and synthesis-C were significantly effective. 

 

The comparative importance of four categories of independent 

variables 

  In the second column of Table 22, for achievement motivation of all 

types, the regression coefficients concerning the independent variables 

meeting the needs of relatedness and autonomy are significant and 

negative. This result implied that the variables strengthening sense of 

relatedness and autonomy are less influential than those heightening 
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sense of competence. As presented in Table 18, the mean effect sizes 

were .2827, .2321, and .0835 respectively for independent variables 

meeting needs of competence, relatedness, and autonomy. Among all 

subcategories of independent variable, verbal persuasion had the greatest 

impact on achievement motivation of all types. 

  Especially, in the third and eighth columns, for intrinsic motivation and 

extrinsic motivation, the regression coefficients concerning the 

independent variables raising sense of autonomy were significant and 

negative. This result implies that autonomy-enhancing variables were less 

effective. While we referred to Table 19, criterion-reference learning 

settings had the greatest influence on intrinsic motivation; while we 

referred to Table 20, multiple-treatment had the greatest effect on 

extrinsic motivation.  

  For amotivation, each regression coefficient was significant. This 

outcome implies that multiple-treatment rather than any one of these three 

types of independent variable might be the most important. However, in 

Table 21, the effect of multiple-treatment on amotivation was 

insignificant. Among the three types of independent variable (competence, 

relatedness, and autonomy), the actions which strengthened students’ 

sense of autonomy had the greatest effect on inhibiting amotivation. 

  For self-efficacy and self-concept, the variables which strengthened 

students’ competence were more contributive than the other three kinds of 

independent variable. While we referred to Table 21, interesting 

instruction and criterion-reference learning settings played the most 

important role in enhancing students’ self-efficacy; verbal persuasion 

made the greatest contribution to students’ self-concept. For 
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Table 22  Regression analyses: Comparing the effect of four types of 
context variable abc 

 Achievement 
Motivation  
of all types 

Intrinsic 
Motivation 

Compound  
Intrinsic 
Motivation 

Mastery  
Goal 
Orientation 

persistence Effort Extrinsic 
Motivation 

Integrated
Regulation

Constant  .292 
 (.020) 
 

 .328 
 (.032) 

 .272 
 (.046) 

 .376 
 (.134) 

 .181 
 (.039) 

 .376 
 (.054) 

 .296 
 (.055) 

 .437
 (.101)

Competence-.009 
 (.022) 
 

-.071 
 (.037) 

 .009 
 (.051) 

-.090 
 (.138) 

 -.160* 
 (.068) 

-.109 
 (.058) 

-.237*
 (.115)

Relatedness -.060* 
 (.025) 
 

-.077 
 (.043) 

-.003 
 (.062) 

-.118 
 (.144) 

 .037 
 (.072)  

-.145 
 (.082) 

-.115 
 (.063) 

-.133
 (.112)

Autonomy -.208*** 
 (.025) 
 

-.201*** 
 (.042) 

-.094 
 (.063) 

-.248 
 (.139) 

 .158 
 (.176) 

-.335*** 
 (.085) 

-.322*** 
 (.061) 

-.479***
 (.117)

N  1649 
 
 

 462  204  100  28  130  329  47 

a. Effect size was used as the criterion variable; type of independent variable (dummy coding) 

was used as predictor variable, and the fourth type was multiple -treatment. 

b. The first row refers to the kind of achievement motivation which effect sizes direct to. 

c. The number in parenthesis shows standard error. 
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Table 22 (continued) 
 Amotivation 

(-) 
Self-efficacy Self-concept Expectation/ 

aspiration 
Uncategorized 
motivation 

Constant  .653 
 (.129) 
 

 .502 
 (.094) 

 .183 
 (.039) 

 .257 
 (.083) 

 .332 
 (.057) 

Competence -.482*** 
 (.132) 
 

 .320*** 
 (.097) 

 .205*** 
 (.042) 

 .022 
 (.085) 

-.061 
 (.068) 

Relatedness -.555*** 
 (.138) 
 

 .222* 
 (.042) 

 .022 
 (.046) 

-.038 
 (.097) 

 .039 
 (.076) 

Autonomy -.423** 
 (.134) 
 

-.159 
 (.113) 

-.038 
 (.054) 

-.146 
 (.098) 

-.405*** 
 (.116) 

N  79  112  309  218  140 
 

 

uncategorized motivation, the autonomy-enhancing variables were less 

effective. 

  As to the detailed elements of intrinsic motivation and extrinsic 

motivation, the variables which met the needs of competence and 

autonomy had less effect on students’ efforts and integrated regulation. 

The autonomy-enhancing variables had less influence on identified 

regulation and performance goal orientation than the other three kinds of 

independent variable. While we referred to Table 19, verbal persuasion 

had the greatest impact on compound intrinsic motivation; 

criterion-reference learning settings on mastery goal orientation; enactive 

experiences on persistence; and multiple-treatment on efforts. While we 

referred to Table 20, multiple-treatment had the greatest impact on 

integrated regulation and identified regulation; norm-reference learning 

settings played the most important role in shaping students’ performance 

goal orientation.  

  Thus, according to the preceding description, the variables which met 
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students’ need of autonomy were not the most important. Those which 

reinforced students’ sense of competence had greater influence on their 

self-efficacy and self-concept rather than on other kinds of achievement 

motivation. 

 

Summary 

  In family and school settings, structural and process variables could 

affect students’ achievement motivation significantly, and process 

variables played a greater role. The process variables which met students’ 

needs of competence, relatedness, and autonomy could facilitate their 

achievement motivation. This outcome is consistent with SDT and the 

findings from the meta-analysis of experimental studies. Enactive 

experiences, vicarious experiences, and verbal persuasion could facilitate 

students’ academic self-efficacy, as is consistent with self-efficacy theory. 

Additionally, the actions which satisfied two or more needs were also 

significantly effective. 

  However, there were findings in the analysis in contrast to the 

preceding predictions. SDT claims that the actions which meet the need 

of autonomy can inhibit amotivation and those which eliminate the sense 

of autonomy can impair intrinsic motivation. In norm-reference learning 

settings, competitiveness and social comparison are emphasized, and thus 

the sense of autonomy decreases. Instead of showing that this kind of 

learning settings impaired intrinsic motivation, this meta-analysis shows 

it strengthened performance-goal orientation and amotivation. 

Additionally, the variables meeting the need of autonomy were not the 

most influential among the four kinds of independent variable, which 
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does not support the prediction of SDT. 

  Are these findings consistent among different sources of independent 

variables, among different cultures, among different educational levels, 

and between genders? The next section will further discuss the effect of 

these four moderators on the context-motivation causal relationship. 
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Meta-analysis of survey studies:  

Testing Hypotheses 4 - 8 

 

  If all of the interactions among the three moderators (source of 

independent variable, educational level, and gender) are looked at alone, 

there can be disjointed results without the guidance of any theory. 

Therefore, the strategy of testing Hypotheses 4 – 8 step by step is 

adopted.  

 

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

greater than parents’.  

  In considering process variables only, there was one effect size related 

to the sibling factor and 34 effect sizes related to the family-air factor. 

Supposedly parents play a leading role in a family and thus the 

relationships among siblings and the family atmosphere are shaped by 

parents. Therefore, the parent factor, the sibling factor, and the family-air 

factor were combined into the family factor.  

  Concerning all of the independent variables, as seen in Table 23 and 24, 

peer impact was the weakest among the five sources. Concerning the 

independent variables related to the need of competence, peer impact was 

again the weakest, and if neglecting the impact from “other” source, 

family impact was the greatest. As to the independent variables related to 

the need of relatedness, although Table 24 does not show any significant 

regression coefficients, Table 23 shows that peers had the smallest impact 

on students’ achievement motivation. 
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  In regard to the independent variables related to the need of autonomy, 

each source had similar effect on students’ achievement motivation. In 

regard to the independent variables which met two or more needs, 

teachers had the greatest impact and peers had the smallest. 

  Thus, it can be concluded that Hypothesis 4 was not supported. Peers’ 

impact on students’ achievement motivation was not greater than parents’. 

Furthermore, among these five sources of independent variable, peers’ 

impact might be the smallest. 

 

Table 23  The effect size in different sources of independent variable 
 Source of 

independent 
variable 

Mean of 
corrected r 

Number of 
corrected r 

Standard 
deviation 

95% confidence interval 
 lower   upper 

Family  .3362*  182  .2620  .2979  .3745 
Teacher  .2650*  198  .2405  .2313  .2988 
Peer  .1876*  56  .2410  .1231  .2522 
School/class  .2686*  426  .1990  .2497  .2876 

Competence 

Other  .4241*  36  .2346  .3447  .5035 
Family  .1838*  99  .2035  .1432  .2244 
Teacher  .2990*  84  .2388  .2472  .3508 
Peer  .1282*  68  .2919  .0576  .1989 
School/class  .3402*  60  .2605  .2729  .4075 

Related-nes
s 

Other  .2054*  10  .1121  .1252  .2856 
Family  .0669*  100  .2893  .0094  .1243 
Teacher  .1094*  85  .2656  .0521  .1667 
Peer  .0355  3  .4629 -.1145 1.1855 
School/class  .0759*  81  .3205  .0051  .1468 

Autonomy 

Other  .1219  6  .2278 -.1171  .3610 
Family  .2102*  69  .1401  .1766  .2439 
Teacher  .4769*  40  .3715  .3581  .5957 
Peer  .1202*  22  .2028  .0303  .2101 
School/class  .4058*  20  .2805  .2745  .5371 

Multiple 
treatment 

Other  .2181*  4  .1303  .0108  .4254 
Family  .2235*  450  .2629  .1991  .2479 
Teacher  .2604*  407  .2780  .2333  .2875 
Peer  .1475*  149  .2646  .1046  .1903 
School/class  .2540*  587  .2412  .2345  .2736 

Total 

Other  .3380*  56  .2386  .2741  .4018 
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Table 24  Regression analyses : Comparing the effect of five sources of 
independent variable ab 

 All Competence Relatedness Autonomy Multiple 
Treatment 

Constant  .290 (.031)  .424 (.038)  .205 (.077)  .122 (.119)  .218 (.123) 

Parent , sibling, 
family 

-.092 (.032)** -.088 (.041)* -.022 (.081) -.055 (.123) -.008 (.127) 

Teacher -.028 (.033) -.159 (.041)***  .094 (.081) -.013 (.124)  .259 (.129)* 

Peer -.144 (.037)*** -.236 (.048)*** -.077 (.082) -.086 (.207) -.098 (.134) 

School/class -.073 (.032)* -.155 (.039)*  .135 (.083) -.046 (.124)  .188 (.135) 

N  1649  898  321  275  155 

a. The first row refers to the type of independent variable which effect sizes direct to. 

b. The number in parenthesis shows standard error. 

 

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

declines from adolescence to adulthood. 

  Because this hypothesis predicts a nonlinear trend, it can not been 

tested by linear statistics. Figures are adopted to examine whether this 

hypothesis was supported. 

  In Figure 2, independent variables of all types are considered. There 

were only six effect sizes at the preschool level, and thus the mean at this 

level was ignored. Figure 2 shows that peer impact was greater at middle 

and high school level (mean of effect size=.1682, SD=.2507, N=85) than 

at primary school level (mean of effect size=.1065, SD=.2567, N=43) and 

at college level (mean of effect size=.0364, SD=.2825, N=15). This trend 

corresponds to Hypothesis 5. 

  In Figure 3, the independent variables meeting the need of competence 

are taken into consideration. There was only one effect size at the 

preschool level, and thus the effect size at this level was ignored. 

Similarly, Figure 3 shows that peer impact was greater at middle and high 



 131 

participants' educational level

collegemiddle and high schoprimary schoolpreschool

M
ea

n 
of

 e
ffe

ct
 s

iz
e .5

.4

.3

.2

.1

0.0

 
Figure 2  The trend of peer effect: All types of independent variables 
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Figure 3  The trend of peer effect: Independent variables related to the 

need of competence 
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school level (mean of effect size=.2330, SD=.2027, N=42) than at 

primary school level (mean of effect size=.1921, SD=.3540, N=6) and at 

college level (mean of effect size=-.0591, SD=.2337, N=7). However,  

there are less than ten effect sizes at primary school level and at college 

level, and thus this result remains in doubt. 

  As a contrasting finding in Figure 4 (considering the independent 

variables meeting the need of relatedness), peer impact decreased slightly 

from childhood (mean of effect size=.1179, SD=.2551, N=29) to 

adolescence (mean of effect size=.0799, SD=.2941, N=34), which 

contradicts Hypothesis 5.  

  Because there were only three effect sizes related to the need of 

autonomy, the trend of the effect of this kind of independent variable  
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Figure 4  The trend of peer effect: Independent variables related to the 

need of relatedness 
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Figure 5  The trend of peer effect: Independent variables which met two 

or more needs 
 

would be not discussed. 

  Considering the independent variables which met two or more needs, 

Figure 5 shows that peer impact was greater at middle and high school 

level (mean of effect size=.1525, SD=.1431, N=8) than at primary school 

level (mean of effect size=.0774, SD=.0790, N=6) and at college level 

(mean of effect size=.1200, SD=.3093, N=8). 

  In conclusion, Hypothesis 5 was supported except for the independent 

variables related to the need of relatedness. 

 

Hypothesis 6: The relative effects of school and family variables change 

with educational level: School variables have increasingly 

greater effect, and family variables have increasingly less 
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effect. 

  In testing this hypothesis, family variables included the parental factor, 

the sibling factor, and family atmosphere. School variables were further 

limited to the teacher factor and the school/class factor, excluding the 

peer factor (because the trend of peer effect was discussed in testing 

Hypothesis 5). Table 25 shows the value of effect size, and Figure 6 – 10 

shows the trend of effect size at different educational levels. Table 25 and 

Figure 6 do not include the structural variables. 

  Figure 6 shows that concerning all independent variables, the family 

effect decreased gradually. The school effect was greater at middle and 

high school level than at primary school level and at college level, which 

was similar to the trend of peer effect. 

   For those variables which meet the needs of competence and 

relatedness (respectively in Figure 7 and Figure 8), family effect with the 

trend of decreasing and school effect with the trend of increasing and then 

decreasing were also observed. 

  As to those variables meeting the need of autonomy (Figure 9), family 

effect was significant at primary school level, but was not at the latter two 

levels (Table 25). However, school effect was smaller at middle and high 

school than at primary school level and at college level, as was different 

from the trend in Figure 6 – 8. 

 

 

 

 

 



 135 

Table 25  The effect of family and school variables in different educational levels 
 Type of 

independent 
variable 

Mean of 
corrected r 

Number of 
corrected r 

Standard 
deviation 

95% confidence interval 
 lower   upper 

Preschool  .2047*  16  .2121  .092  .318 
Primary  .3250*  86  .2486  .272  .378 
Middle and high  .2311*  277  .2696  .199  .263 

All family 
variables 

College  .0649*  64  .1934  .017  .113 
Preschool  .1001  2  .2742 -2.364 2.564 
Primary  .4107*  47  .2601  .334  .487 
Middle and high  .3521*  112  .2561  .304  .400 

Family 
variables 
related to 
the need of 
competence 

College  .0778  14  .1441 -.005  .161 

Preschool  .3016*  7  .2538  .067  .538 
Primary  .2545*  12  .2416  .101  .408 
Middle and high  .2220*  44  .1739  .169  .275 

Family 
variables 
related to 
the need of 
relatedness 

College  .0906*  36  .1848  .028  .153 

Preschool  .1199  5  .1066 -.012  .252 
Primary  .2151*  16  .2061  .105  .325 
Middle and high  .0437  65  .3146 -.034  .122 

Family 
variables 
related to 
the need of 
autonomy 

College -.0140  14  .2447 -.155  .127 

Preschool  .1822  2  .2078 -1.685 2.050 
Primary  .1957*  11  .0905  .135  .256 
Middle and high  .2141*  56  .1480  .175  .254 

Family 
variables 
related to 
two or more 
needs 

College   0    

Preschool  .3264  2  .2408 -1.837 2.490 
Primary  .2200*  184  .2552  .183  .257 
Middle and high  .2886*  527  .2636  .266  .311 

All school 
variables 

College  .2201*  281  .2375  .192  .248 
Preschool  .1561  1    
Primary  .2247*  111  .2395  .180  .270 
Middle and high  .3271*  319  .2002  .305  .349 

School 
variables 
related to 
the need of 
competence 

College  .1942*  193  .1878  .168  .221 

Preschool   0    
Primary  .3152*  29  .2607  .216  .414 
Middle and high  .3539*  80  .2439  .300  .408 

School 
variables 
related to 
the need of 
relatedness 

College  .2308*  35  .2316  .151  .310 

Preschool  .4966  1    
Primary  .0835*  41  .2396  .008  .159 
Middle and high  .0497  90  .3227 -.018  .117 

School 
variables 
related to 
the need of 
autonomy 

College  .1935*  37  .2557  .108  .279 

Preschool   0    
Primary  .5026*  5  .3141  .113  .893 
Middle and high  .3984*  39  .3031  .300  .497 

School 
variables 
related to 
two or more 
needs 

College  .5714*  16  .4247  .345  .798 
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Figure 6  The trend of family and school effect: All types of independent 

variable 
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Figure 7  The trend of family and school effect: Independent variables 
which met the need of competence 
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Figure 8  The trend of family and school effect: Independent variables 
which met the need of relatedness 
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Figure 9  The trend of family and school effect: Independent variables 

which met the need of autonomy 
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Figure 10  The trend of family and school effect: Independent variables 

which met two or more needs 
 

  Figure 10 shows the trend of the effect of those gratifying two or more 

needs. The family effect increased slightly. The school effect was smaller 

at middle and high school level than at primary school level and at 

college school.  

  Following the preceding discussion, Hypothesis 6 was supported partly. 

The trend contrasting to Hypothesis 6 took place in the effect of variables 

which met the need of autonomy and which met two or more needs. 

 

Hypothesis 7: Autonomy-enhancing treatment can gradually facilitate 

achievement motivation with educational level.  

  Table 26 shows the value of effect size at different educational levels, 

and Figure 11 and 12 shows the trend. Hypothesis 7 was supported 
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neither in experimental studies nor in survey studies. The effect of the 

autonomy-enhancing treatment was smaller at middle and high school 

level than at primary school level and at college level. This result was 

similar to the preceding finding. 

 

Table 26  The effect of independent variables related to the need of 
autonomy at different educational levels 

  Mean of 
corrected r 

Number of 
corrected r 

Standard 
deviation 

95% confidence interval 
 lower   upper 

Preschool  .1827  6  .1809 -.007  .373 
Primary  .1800*  127  .3576  .117  .243 
Middle and high  .0469*  208  .3031  .006  .088 

All effect 
sizes 

College  .1187*  66  .2572  .056  .182 
Preschool  .1827  6  .1809 -.007  .373 
Primary  .1205*  57  .2365  .058  .183 
Middle and high  .0500*  161  .3152  .001  .099 

Those effect 
sizes from 
survey 
studies College  .1365*  51  .2671  .061  .212 

Preschool    0     
Primary  .2286*  70  .4275  .127  .331 
Middle and high  .0365  47  .2603 -.040  .113 

Those effect 
sizes from 
experimental 
studies 

College  .0581  15  .2170 -.062  .178 
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Figure 11  The trend of the effect of those independent variables which 
met the need of autonomy: All effect sizes 
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Figure 12  The trend of the effect of those variables which met the need 

of autonomy: Survey studies and experimental studies 

 

Hypothesis 8: Treatments which meet the need of relatedness influence 

girls’ achievement motivation more than boys’ 

  Table 27 shows the outcomes of four regression analyses concerning 

the variables which meet the need of relatedness. In Regression A and C, 

a dummy coding was conducted for participants’ gender. Many studies 

presented statistics for whole participants, not for each gender separately. 

These studies were seen as the composite category. In Regression B and 

D, the percentage of female participants in each study was defined as a 

predictor variable. The female percentage of the studies in which research 

participants were female was set at 100, and the female percentage of the 

studies in which research participants were male was set at 0. Because not 

all studies presented the percentage of female participants, the numbers of 

effect sizes in Regression B and D were smaller than those in Regression 
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A and C. The quantity of the effect sizes from experimental studies was 

too small to be analyzed.  

  In Table 27, none of regression coefficients was significant. Hypothesis 

8 was not supported. Figure 13 and 14 shows the values of effect size in 

participants with different gender.  

 

Table 27  The moderating effect of gender: Independent variables 
meeting the need of relatedness ab 

 All effect sizes 
     A           B 

Effect sizes from survey studies 
     C            D 

Constant  .231 (.016)  .194 (.032)  .233 (.016)  .193 (.032) 

Male -.007 (.045)  -.009 (.045)  

Female  .006 (.045)   .004 (.045)  

Female percentage   .00000062 (.001)  .0000039 (.001) 

N  329  207  321  203 

a. Effect size was used as criterion variable; gender (dummy coding) was used as predictor variable. 

b. The number in parenthesis shows standard error.  
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Figure 13  The effect of variables meeting the need of relatedness on 
participants with different gender (all effect sizes) 
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Figure 14  The effect of variables meeting the need of relatedness on 

participants with different gender (effect sizes from survey 
studies) 

 

  In addition to the effect of the variables which met the need of 

relatedness, we also examined whether the effect of those which met the 

need of autonomy were moderated by gender, as traditionally males were 

trained to consider they should be independent and autonomous. In Table 

28, no regression coefficients were significant. Figure 15 - 17 shows the 

values of effect size in participants of different gender. In Figure 17, there 

is no effect size concerning female students. 

  Thus, it was reasonable to infer that the effect of contextual influences 

on achievement motivation was gender-free. 
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Table 28  The moderating effect of gender: Independent variables 
meeting the need of autonomy ab 

 All effect sizes The effect sizes from 
survey studies 

The effect sizes from 
experimental studies 

Constant  .114 
 (.017) 

 .0505 
 (.040) 

 .095 
 (.020) 

 .0703 
 (.041) 

.147 
(.032) 

Male -.112 
 (.059) 

 -.080 
 (.058) 

 -.269 
(.213) 

Female -.048 
 (.060) 

 -.028 
 (.057) 

  

Female 
percentage 

  .0013 
 (.001) 

  .0010 
 (.001) 

 

N  407  199  275  193 132 

a. Effect size was used as criterion variable; gender (dummy coding) was used as predictor variable. 

b. The number in parenthesis shows standard error.  
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Figure 15  The effect of the variables meeting the need of autonomy on 
participants with different gender (all effect sizes) 
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Figure 16  The effect of variables meeting the need of autonomy on 
participants of different gender (effect sizes from survey 
studies) 
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Figure 17  The effect of variables meeting the need of autonomy on 

participants of different gender (effect sizes from 
experimental studies) 


