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Introduction to the purpose of this piece 
 
Random-sampling theory and its derivatives such as significance tests and confidence intervals 
cannot be used with populations or with non-random or incomplete samples. This makes them just 
about useless for all practical purposes in real-life research. They also do not do what analysts 
usually suppose, since they cannot tell us about the population from which a random sample was 
drawn. A common response to this realisation is to wonder what to do instead. The answer is that 
there is no ‘instead’.  In general, these statistical red-herrings should simply be avoided when 
reporting research, removed when reviewing research, and ignored when reading research. An 
example is used here to illustrate the point and it shows that, without the clutter of random-
sampling theory statistics, the study results are easier to interpret (and therefore to critique).  
 
The study chosen as an example is: 
 
Çapri, B., Gündüz, B.and Akbay, S. (2013) The Study of Relations between Life Satisfaction, Burnout, 

Work Engagement and Hopelessness of High School Students, International Education Studies; 
Vol. 6, No. 11, http://www.ccsenet.org/journal/index.php/ies/article/view/29023/18264 

 
This paper was chosen because of its area, it is in an open access journal, and it presents regression 
modelling results based on significance testing. The paper is no better or worse than thousands of 
others in this area or across the social sciences. It is just an example. The discussion below focuses 
solely on the ‘multiple regression analysis’ component of the study. 
 
 
How parts of the original study were described 
 
This section presents part of the original paper, starting with the abstract in order to provide an 
overview of the topic and methods. The complete original abstract stated:  
 

The purpose of this research is to determine the relations between high school students’ life 
satisfaction, burnout, work engagement and hopelessness scores and examine the 
contribution of their burnout, work engagement and hopelessness scores in the prediction of 
their life satisfaction scores. The Satisfaction with Life Scale (SWLS), Maslach Burnout 
Inventory–Student Survey (MBI-SS), Utrecht Work Engagement Scale–Student Survey (UWES-
SS), Beck Hopelessness Scale (BHS) and “Personal Information Form”, has been applied on a 
total of 461 students, 225 (%48.8) of them being girl students and 236 (%51.2) of them being 
male students, who were continuing the 12th grade in varying high school classes during the 
2011-2012 school year within the provincial boundaries of the Mersin Municipality and had 
voluntarily accepted to participate in the research. Confirmatory factor analysis (CFA), 
correlation analysis and multiple regression analysis have been used in the analysis of the 
data. It is observed as a result of the analyses that high school students’ life satisfaction scores 
have a negative relation with exhaustion, cynicism, efficacy and hopelessness scores; on the 
other hand, these have a positive relation with vigor, dedication and absorption scores. Also it 



2 
 

has been observed that life satisfaction scores only predict hopelessness, absorption and 
efficacy in a meaningful way. (Çapri et al. 2013)  

 
This is not a bad abstract, providing some idea of the purpose, sample, methods, and results of the 
study. It correctly describes the results as ‘relations’ or associations. However, it contains no 
information about the implications of the study, and no details of the analytical methods used.   
 
The original description of the participants in the study was: 
 

The research group is comprised of a total of 461 students, 225 (% 48.8) of them being girl 
students and 236 (%51.2) of them being male students, who have voluntarily accepted to 
participate in the study and who continue their 12th grade education during the 2011-2012 
school term at varying types of high schools within the provincial boundaries of the Mersin 
Municipality. 185 (% 40.1) of the students, the age range of whom varies between 16 and 20 
continue their education at Anatolian high schools, while 157 of them being (% 34.1) attend 
vocational high schools and 119 (% 25.8) of them being attended regular high schools. (Çapri 
et al. 2013) 

 
This is an almost adequate summary of the cases in the study. It would be improved by explaining 
how students were recruited, how many refused to participate, and how many dropped out or 
provided unusable data. The summary makes no mention of random selection from a known 
population. The sample is clearly a convenience one – rather than random. This means that the 
reader would not expect the analysis to treat the 461 cases as a complete random sample. There 
should be no significance tests, standard errors or p-values.  
 
The original methods section of the paper included only this brief section of one sentence about the 
regression technique used: 
 

…multiple regression analysis was used to examine the contribution of burnout, work 
engagement and hopelessness scores in the prediction of life satisfaction scores. (Çapri et al. 
2013) 

 
There is nothing in the methods section about the nature of the model, how variables were entered 
and if any were excluded. More, much more, is needed here. The result of the regression analysis in 
the original study was described as below (including the original Table 4): 
 
Table 4. Results of multiple regression analysis related to prediction of life satisfaction 

Predicted 
Variable 

Analysis 
Phase 

Predicting 
Variables 

B Standard 
Error 

Beta t p Zero-
Order 

ΔR2 

 
 
 
 
Life 
Satisfaction 
 

 CONSTANT  17.143  2.155   7.954  .000   

 HOPELESSNESS        

1 R= 0.416 R2= 
0.173 

-.515  .067 -
.329 

 -
7.674  

.000  -.416  .173 

 F (1, 459)= 
95.855* 

       

 ABSORPTION        

2 R= 0.489 R2= 
0.239 

.405 .073 .243  5.553  .000  .358  .067 

 F (2, 458)= 
72.076* 

       

 EFFICACY        
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3 R= 0.496 R2= 
0.246 

-.136  .067  -
.089 

 -
2.039  

.042  -.254  .007 

 F (3, 457)= 
49.768* 

       

**p<. 05 
 

When Table 4 is examined, three different regression models were yielded as a result of the 
multiple regression analysis on high school students’ life satisfaction scores. When the zero-
order correlation value between predicting variables and the predicted variable has been 
examined, it is seen that there is a negative level relationship r= -.42 in the first regression 
model between life satisfaction scores and their hopelessness scores. In the second regression 
model, it is seen that there is a positive level relation r= .36 in the zero-order correlation value 
between life satisfaction scores and UWES-SS’s absorption sub-scale scores. In the third 
regression model, it is seen that there is a negative level relation r= -.25 in the zero-order 
correlation value between life satisfaction scores and MBI-SS’s efficacy sub-scale scores. 
 
When the R values in the Table 4 are examined, it is seen that while the correlation coefficient 
for the hopelessness variable is obtained to be R= .42, it is raised to R= .49 with the addition of 
the absorption variable and R= .50 with the addition of the efficacy variable respectively. 
When the R2 values are examined, however, it is seen that the hopelessness variable explains 
% 17 of the variance in life satisfaction, % 24 of the absorption variable and % 25 of the 
efficacy variable respectively. When all the variables approached altogether it has been seen 
to explain approximately % 25 of the variance in life satisfaction. It is seen that the variable 
which the best predicts life satisfaction is the hopelessness variable. While hopelessness 
variable explains % 17.3 of the variance in life satisfaction, this variable is followed by 
absorption with % 6.7 and efficacy with % 0.7 respectively. Moreover, according to the 
standardized regression coefficient (β), the relative ranking of the predicting variables’ 
importance for “life satisfaction” is “hopelessness”, followed by “absorption” and “efficacy”. 
When the results of the t-test for the meaningfulness of regression coefficients however, it is 
seen that all variables within the three regression models are a statistically meaningful 
predictor of life satisfaction at the level of 0,05. (Çapri et al. 2013) 

 
This analysis is incorrect in many ways, and the presentation is additionally not helpful to the analyst 
or the reader. Table 4 is very difficult to read and looks like something pasted in directly from 
analytical software. The authors’ first language is presumably not English, but even so it is fairly clear 
from the paragraphs following Table 4 that the authors do not understand what they have pasted 
into their results section. Table 4 needs to be corrected and simplified, and then the findings, such as 
they are, become clearer.  
 
 
How the findings could have been described 
 
Table 4 can be simplified as below. Since there is no random sample, the authors are wrong to use 
probabilities and significance test results.  The columns for the standard error (there is no standard 
error in a convenience sample), t and the p-values must be deleted, as must the rows with values 
from an F-test. All mean nothing in this context, are confusing and will tend to mislead readers (as 
well as the original authors apparently). The reference to p-values as a footnote to the table is also 
deleted. The text must be made consistent with these changes, and all reference to significance, 
probability, and tests must be deleted.  
 
Table 4. Results of multiple regression analysis related to prediction of life satisfaction 
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Variable entered in each 
phase 

Regression coefficient Standardised 
coefficient 

‘Effect’ size – R-
squared 

CONSTANT  17.14    

HOPELESSNESS -.52  -.33 .17 

ABSORPTION +.41 +.24 .24 

EFFICACY -.14  -.09 .25 

 
With only 461 cases and hard to operationalize measures such as ‘hopelessness’, the authors are 
also wrong to present their findings to three decimal places. This is effectively dishonest. There is no 
way that the authors can claim accuracy to five parts in ten thousandths. Here the figures are 
rounded to two decimal places, still optimistic perhaps but easier to read. There is no real need to 
present R, R-squared and changes in R-squared in the same table. There is no need to have a column 
in Table 4 for the ‘predicted variable’ because that is covered in the table description. The end 
product is a smaller and neater table, with no invalid or redundant figures. It is easier to read and 
understand. It shows that when these three predictor variables are entered into a regression model, 
each produces a smaller increase in the R-squared multiple correlation with the life satisfaction 
outcome variable (the final column). The full model explains less than 75% of the variation in the 
outcome.  
 
In discussing this revised but correct table, the authors must not discuss the t and F tests, so that 
section of the text is simply deleted in the revised version below. Those two long original paragraphs 
are then simply about ‘effect’ sizes. Shorn of the considerable repetition, and the errors of 
explanation, the discussion of the regression actually says very little more than the simple 
correlations in Table 3 of the original paper show anyway. In their Table 3, the authors present a 
correlation of -0.55 between life satisfaction and efficacy scores. Yet in the passage discussing Table 
4 they claim that the correlation was -0.25. One of these figures is in error. The other two 
correlations are the same in Table 3 as in the discussion of Table 4. Assuming that it is Table 3 that 
has the error, and that the actual method of regression has been explained in the methods section 
of the paper, then the two paragraphs of discussion of Table 4 could be simplified as follows: 
 

Table 3 has already shown that the scores for life satisfaction are negatively correlated with 
reports of hopelessness (-0.42), positively with UWES-SS’s absorption sub-scale scores (+0.36), 
and negatively with MBI-SS’s efficacy sub-scale scores (-0.25). When the three ‘predictor’ 
variables are entered in this order to a multiple regression model with life satisfaction as the 
outcome measure, combined they can explain or predict about 25% of the variation in life 
satisfaction scores (Table 4). Unsurprisingly, the contribution of each predictor variable to this 
R-squared ‘effect’ size is inked to its level of correlation with life satisfaction in Table 3, and 
the order in which it is entered into the model. Efficacy scores explain less than 1% of the 
outcome once Hopelessness and Absorption have been accounted for.  

 
 
Why does it matter? 
 
It should matter that analysis is performed correctly, and running significance tests with a 
convenience sample is just incorrect. Deleting all mention of this error as in the second half of this 
discussion has many further advantages. It should make the description of methods and findings 
shorter, creating space for things that are too often omitted in reports (including some discussion of 
why the results in the original paper matter – if they do). It reduces the task of the author, allowing 
them to focus instead on their narrative and on making purported aids to understanding like tables 
genuinely helpful. It might help avoid errors such as the serious inconsistency in the reported 
correlation between satisfaction and efficacy. It makes it easier to read the paper, and brings the 
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writing into the purview of readers who do not cope well with statistics (with good reason perhaps). 
It is less likely to bamboozle readers with fake technicalities. And it should make it easier for the 
analyst themselves to see what the true headline results are. There is no reason not to portray 
research as simply and accurately as possible. There is generally nothing to do ‘instead’ of 
significance tests and the like. Their removal is usually improvement enough.  
 


