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ARTICLE INFO  ABSTRACT 
 

This study argues that the current assessment of the student’s academic is wrong. The educators, 
in general, were trained in a secular practice that the student’ academic achievement can be 
evaluated through the measurement of the population or a group of students. This direct 
transposition of the estimate of the population to one particular student is the reason why the 
current assessment is wrong. This study shows the main arguments that sustain this statement, 
cautioning educators that a sweeping transformation is necessary for a proper evaluation of the 
academic achievement and learning of the student. In sum, in this article we show that all we 
know about the student’s achievement and learning, including their predictors, are not valid. 
Furthermore, we also claim that researchers and educators should recognize the importance of this 
issue and consider other alternatives to render valid and viable the measurement of the student’s 
achievement and learning. 
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INTRODUCTION 
 
The educational field has been guided by a secular postulate that it is 
possible to assess and predict the student’s academic achievement 
using directly the estimations based on population or groups of 
students. This postulate is so old and well-established that it is almost 
perceived as an unquestionable truth and gives support to a secular 
practice of the student’s academic achievement inference based on the 
estimate of the academic achievement of a population or group of 
students. This practice occurs widely, from the current evaluations in 
the schools to the large-scale educational tests, which are, at least in 
theory, sophisticated and well-designed tools with robust evidence of 
validity. For example, in Brazil, a large-scale test which evaluates the 
students at the end of secondary education is the National Exam of 
Upper Secondary Education (Exame Nacional do Ensino Médio 
[Enem]).  

 
 
Enemis a very important educational exam in Brazil because its 
scores are used as the gateway to the most prestigious higher 
education institutions in this country. Enemis applied once a year and 
millions of students perform the exam. The Enemgenerates four 
scores for each student, math score, language score, natural science 
score, and human science score (Gomes, Golino et al., 2018). Each 
student has a score in these four domains and this information is used 
as an inference about the knowledge acquired by the student at the 
end of the secondary education. The Enem’s scores are produced 
through an item response theory model that estimates its parameters 
based on the population that performs the exam. In fact, from the 
statistical point of view, the score of each individual is considered 
mere replication of the same random variable. This is the same as 
taking as a hypothesis that individuals are homogeneous in all 
relevant respects of analysis. 
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Therefore, the student does not have her (his) own estimate. This is a 
very ubiquitous point of in all science of psychological analysis and 
testing. 
 
The Apparent Truth is a Big Mistake: The Molenaar’s (2004) 
manifesto shows that the social and human sciences make a big 
mistake when they estimate their theoretical constructs using 
populations or groups of individuals and direct apply this estimation 
to the individual. Molenaar (2004) states that someone only can 
transpose the information based on population to the individual if this 
population is ergodic. All processes followed by a student learning a 
new subject, learning a test or even a child learning how to write or 
any other kind of psychological process, can be modeled 
mathematically by what is called a stochastic process. The importance 
of a mathematical model is that it permits the researcher to figure out 
how the results of the events, as the process goes along, are going to 
behave in most of the cases. The word stochastic means randomness 
since the results are random events, that is, there is always a chance 
that an event will happen in any other way. The theory of stochastic 
processes, as part of the whole probability theory, have been studied 
for more than a hundred years and has become the best tool to study 
and to interpret all kinds of psychological processes. 
 
Let us now go back to the problem we are dealing with in this paper. 
Many students are going through the same learning process and the 
amount of whatever they learn is being repeatedly measured in time. 
The result of this measure is called a state of the process, and the 
performance is defined by the average learned against an average 
measurement which has been established using results from the whole 
population of students. A fundamental question arises in this practice: 
can this population average measurement be applied to every student? 
In other words, how can we be sure that each student’s results, taken 
as a random variable, has the same theoretical average measurement 
as the population average? Why is this problem so fundamental? 
Because if we are not sure, we cannot calculate the performance as 
we did above, since, in theory, each student average is different from 
the population average and therefore they cannot be compared. Let us 
explain it in other words. If in theory the student average were equal 
to the population average, the sample average resulting from this 
student would drift around that average with no bias. On the other 
hand, if in theory the students average differs from the population 
average the comparison will be very biased, that is, the former will be 
constantly below or above the later and the calculated performance 
will have no meaning. We can only solve this fundamental question 
by going back to a mathematical model and to the theory of stochastic 
processes. 
 
First of all, we need to describe a special type of stochastic process 
called ergodic. Those ergodic processes use three concepts. 
Stationarity, absorbing state and cycle.  A stationary process has the 
property that the mean, variance and autocorrelation structure do not 
change over time, in other words all the probability laws that govern 
the process do not change over time.  This means that, in a long run, 
the process forgets its initial state, which could be more erratic, and 
becomes homogeneous in time. In this context, it does not matter 
anymore where and how it started. Absorbing state is the name of a 
state where the process, after entering it can no longer exit and go to 
another state. For instance, suppose a drunk man has wandered far too 
close to a cliff. From where he stands, one step forward would send 
the drunk man over the edge. He takes random steps, either towards 
or away from the cliff. At any step, the probability of taking a step 
away is 2/3 and a step towards the cliff is 1/3. This is a stochastic 
process and the possible states are the positions he can step in with 
respect to the cliff. From every position he has a probability to reach 
another one, except one position, the cliff. If he falls from the cliff he 
would no longer get back. The cliff is an absorbing state of this 
process. A cycle is a collection of states where the process circulates 
around without escaping. Once inside the cycle, it is not possible to 
reach any other state besides those of the cycle. An ergodic process is 
a stationary process which has neither an absorbing state nor a cycle. 
The so-called Brownian motion is an ergodic process. Brownian 
motion is the movement that a small particle, like a pollen, performs 

on the surface of water as the moving molecules of the liquid bump 
against it. If we describe the process as the graphical movement of the 
particle, it can be described as an ergodic process. It is homogeneous, 
stationary, it has no absorbing state since it keeps moving around the 
whole surface and also has no cycle, for the same reason. The 
following theorem, called the Birkhoff (1931) Ergodic Theorem 
solves our fundamental question.  Heuristically, the theorem 
expresses the conditions under which a process will have, in a long 
run, an average along the path of one element evolving in time 
through the states of the process to be equal to the average of all 
possible states which the process may attain at any given time. That is 
a process which are very homogeneous along the time as it is along 
the space. The sole condition is: the process must be ergodic. 
Molenaar (2004), in that seminal manifesto realized the importance of 
the ergodic theorem and claimed that psychology as an idiographic 
science has to bring the person back to the center of psychological 
research. Moreover, in any psychological testing the IEV-
interindividual variation which is the variation between individuals 
and IAV-intraindividual variation which is the variation in a single 
participant’s time series can never yield the same average given the 
extreme variability in human genetics and cultural upbringing. This 
result shows that psychological testing can never be ergodic. 
 
Considering that ergodicity is very difficult to occur in academic 
achievement, then it is a big mistake to directly transpose information 
based on population to the individual when trying to infer the 
achievement of a student. In consequence, it is mandatory to estimate 
the own student’s achievement to infer about it. Until now, the 
evidence inform us that the structure found in the individual is 
different from the evidence found in the population (Gomes, Araujo, 
et al., 2018). The direct transposition of the estimate based on 
population to the student is very common. This occurs in the 
evaluation, as well as, in the prediction of the student’s academic 
achievement. The evidence about the predictors of the academic 
achievement are plentifully based on estimate of the population, such 
as intelligence (Gomes, 2010b, 2011b, 2012b; Gomes&Borges, 2007, 
2008b, 2009b, 2009c), personality (Gomes, 2012a; Gomes &Gjikuria, 
2017), socioeconomics variables (Gomes &Almeida, 2017; Gomes, 
Amantes, et al., 2020; Gomes &Jelihovschi, 2019; Gomes, Lemos et 
al., 2020), students’ approaches to learning (Gomes, 2010c, 2011a, 
2013; Gomes, Araujo, et al., 2020), students’ beliefs on teaching-
learning processes (Gomes &Borges, 2008a), motivation for learning 
(Gomes &Gjikuria, 2018), self-regulatory abilities, and mediated 
processes of learning (Gomes, 2010a; Gomes &Borges, 2009a; 
Pereira et al., 2019; Pires & Gomes, 2018). 
 
The Qualitative Approach is Closer to the Correct Path: The 
proper evaluation of the student demands that the target construct be 
estimated based on the own individual. This implies the analysis of 
the intraindividual variance, which can only be collected if the student 
performs a task repeatedly times.However, the current quantitative 
approach to evaluate a student’s academic achievement and learning 
collects data about this student’s performance only once as part of a 
collection of data of many other students. So that, these constructs 
have their estimates based only on the total collection of students’ 
data. The interindividual variance is the basic data for the production 
of the estimates. However, interindividual variance is a valuable data 
when the researcher wants to estimate the construct of the population 
and therefore, this data is not suitable whenever the researcher wants 
to make inferences about a student.  On the other hand, the 
intraindividual variance is used in qualitative practices.  For example, 
when an educational psychologist and a teacher argue that a student 
seems to have an inadequate performance regarding some school 
content, this inference usually is based on the observation of a variety 
of behaviors of this student concerning her(his) learning and 
achievement in this content. In other words, it is very uncommon that 
an educational psychologist or a teacher would argue that a student 
shows difficulty in learning some school content by only observing 
that student once. This qualitative practice is closer to the correct path 
than the current quantitative approach of the student’s evaluation. 
Since the mainstream practice of quantitative approach is supported 
by the assumption that the estimate based on population can be 

54796                       Cristiano Mauro Assis Gomes et al., The current assessment of the student’s academic achievement is a big mistake 

 



directly transposed to the individual, most of the information is based 
on the interindividual variance. All the well-known quantitative 
techniques were created to deal with the interindividual variance, 
assuming that data are independent, that is, their results are not 
autocorrelated. Ironically, areas with less influence of the quantitative 
approach tend to be closer to the right quantitative evaluation of the 
individual. This occurs specially in some clinical areas that emphasize 
the processes related to the development of the individual and her(his) 
progress. A good example is music therapy. This field has many 
scales that permit the professional to assess the improvement of the 
patient, as well the progress in therapeutics (Andréet al., 2016). 
Furthermore, this area has a considerable concern with the process of 
testing, since many patients have strong cognitive impairment and the 
process of evaluation is embedded on the own therapeutic process 
(Rosário et al., 2019). 
 
Proper Quantitative Approaches: Following the result of the 
Birkhoff (1931) Ergodic Theorem the current paradigm on how to 
evaluate performance of students has to be changed. The evaluation 
by comparing just one testing result with a population average can no 
longer be applied. The new paradigm should be done by finding each 
student average and find the measure of performance by using that 
average. In our point of view, this new way has yet to be applied in 
every day psychological testing because this kind of study is very 
time consuming, very expensive and difficult to carry out. Instead of 
asking a hundred students to respond a testing quiz once each one, the 
researcher will have to ask each student to respond the quiz one 
hundred times. New statistical methodology has to be used like 
Hidden Markov Models (Gomes &Jelihovschi, 2016), Dynamic 
Factorial Analysis and Dynamic Item Response Theory 
(Jelihovschi&Gomes, 2019), which are not yet part of the mainstream 
methods used by most psychologists. The most difficult part of this 
new way is the amount of testing each student has to respond, in 
practice one hundred replications of a test quiz makes it unfeasible to 
carry out. Jelihovschi and Gomes (2019) tried to find a way out of it 
by devising a computer program to emulate most of the replications. 
The program is a function written in R language calledsimerg. This 
function is described in Jelihovschi and Gomes (2019). In short, the 
student has to respond only six times the testing procedure. The 
results are fed to the function which simulates 84 more replications, 
to complete the desired 90 replications. The results are promising but 
still more studies and simulations must be done in order to get a 
scientific acceptable result.                                  
 

CONCLUSION 
 
In this paper we bring solid arguments indicating that the direct 
transposition of the population parameters to evaluate the student’s 
parameter is misleading and must be eliminated as a method of 
evaluation. This current and secular error has innumerable and serious 
implications, for instance, the lack of confidence on the validity and 
reliability of the assessment of the student. Validity is also an issue 
which raises serious doubt about the admission methods in many 
institutions which use some measurement of the student. If those 
measurements are not valid, then the admission process is incorrect 
(Edwards et al., 2012). The same is true for the assessment of the 
student when evaluating his learning and acquisition of knowledge. 
Imagine the enormous ammount of students in the world which have 
failed their school grades based on erroneous evaluations.  When we 
apply any exam to a group of students just once, we are able to 
estimate the parameters of this group and the score of each individual 
from this type of estimation is a mere stochastic point of a random 
phenomenon. Imagine that a student performs some famous large-
scale assessment, such as PISA. The current approach involves 
evaluating this student taking the PISA exam only once and then it 
estimates the parameters of the population which this student is part.  
In this process, all the students of the population have a score, usually 
produced by a latent variable approach, such as the item response 
theory. To believe that this score tells anything about each student of 
the population is a big mistake. These scores only tell about the 
random variation of the estimated population.  

Each score is a random point. It is not information about each 
individual since it is not an estimation of any student. The educational 
system is guided by the stunning error of conception that is present in 
the secular practice of directly transposing the parameters of 
population to each individual of the population. The educational 
system does not know that the scores produced from this rationale tell 
only about the population or groups since the educational system 
erroneously understands those scores, which are only random points 
of the population. This conceptual error should not persist. In sum, 
considering the arguments presented above, we need, urgently, first 
recognize that the secular practice of inference about student’s 
achievement is wrong. If we ignore this fact, we will close our eyes to 
the truth. This paper highlights this embarrassment, claiming that 
educators should consider this important issue and researchers should 
think about alternative methodology to make valid and viable the 
measurement of student’s achievement and learning. alternative 
methodology to make valid and viable the measurement of student’s 
achievement and learning. 
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