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Abstract  
Our paper presents the results of a research conducted with 386 students starting their university 
studies in human sciences. The initial purpose of our study was to verify if some essential skills 
necessary for learning the basic concepts and techniques of statistical data processing in human 
sciences were, or not, acquired.  A diagnostic assessment was so organized by the teaching staff at 
the beginning of the academic year (in September). This assessment was composed of 10 selected 
items gathered from the external certification tests organized by the French Community of Belgium at 
the end of primary schooling in order to deliver the Certificate of Basic Studies. The basic skills 
implemented in these tests are indeed quite close to those that any student should at least be able to 
mobilize at the very beginning of our introductory course in Bachelor. This study is part of a broad 
reflection that the pedagogical team of the Department of Human Development and Data Processing 
(University of Mons) conducts on its teaching practices in order to implement effective support of 
success for beginner students.  

Our results show that if mastering basic prerequisites does not seem to be a direct predictor of 
immediate success in academic evaluations, it is strongly related to longer-term success. Indeed, at 
the end of the academic year (after three evaluation periods), among the 200 students who finally 
passed the examination, we found 151 (75.5%) who had a satisfactory level at our diagnostic 
assessment at the beginning of their university studies. In other words, even if they fail at the first 
opportunity (perhaps because they need time to adapt to the university environment), they are the 
ones who seem to persevere and finally succeed. 
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1 INTRODUCTION 
The research presented in this article is a continuation of the studies conducted by members of the 
Department of Human Development and Data Processing of the University of Mons (UMONS) for 
many years. This work aims to better understand the difficulties of our students, mainly in the first 
cycle (Bachelor’s Degree in Psychology and Education Sciences and Bachelor’s degree in Human 
and Social Sciences), in which the teaching team provides basic training in the quantitative data 
processing. Our reflection is also part of the policy developed over the past ten years by the French-
speaking Universities of Belgium to fight against academic failure in the first cycle of university 
education (Decree of the Government of the French Community of Belgium of April 21st 1999) and 
more particularly, in the longstanding concerns of the University of Mons regarding the success of its 
students.  

Our previous studies therefore concerned various psycho-pedagogical factors of academical success, 
such as students' perceptions, attitudes, fears and expectations regarding the teaching of statistics [1], 
the specific fears and expectations of students in continuing education [2] or a better contextualization 
with their future professional realities through setting innovative learning practices [3]. We also 
analyzed the linguistic or sociolinguistic factors, linked to the level of proficiency in French, as well as 
the difficulties related to the editorial abilities such as the writing of open answers or the interpretation 
of results and conclusions [4]. We then tried to better understand several frequent difficulties of 
comprehension that revealed shortcomings in the control of the specific lexicon of statistics, but also 
the basic vocabulary - engendering misunderstanding of statements and questions [5].  

Given the findings of the previous researches, the team constantly sought to adapt its teaching 
practices in order to make the learning of statistics more affordable for humanities students. These are 
indeed often reluctant to tackle this type of academic subject. Their motivation can be quickly 
undermined if they do not see the usefulness of learning statistics for their studies or their professional 
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future. Thus, many modifications have been introduced in the teaching-learning practices: adaptation 
and better coordination of theory and tutorials sessions, exercise sessions focused on specific 
contextual situations and development of various tools adapted to the target audience.  We also 
provided additional specific and individualized supports, notably through the organization of 
remediation sessions. Our objective always remained to maintain the quality of the level of our 
university training which cannot be revised downwards. 

Moreover, the student population constantly evolves and each new generation starting our academic 
program may be different from the previous ones. In addition, the democratization of access to higher 
and university education has encouraged the emergence of increasingly diverse profiles, 
characterized by various expectations and educational backgrounds. Therefore, it is up to teachers to 
better understand these new students by identifying their educational profile and needs at the 
beginning of the curriculum. This is why we decided to conduct new research with 386 students 
starting their university studies at the Faculty of Psychology and Education Sciences (general program 
or speech therapy program) and at the School of Human and Social Sciences. Our objectives were to 
verify if some essential skills, necessary for learning the basic concepts and techniques of statistical 
data processing in the humanities, were acquired or not. 

2 METHODOLOGY 

2.1 The diagnostic assessment 
A diagnostic assessment was so organized by the teaching staff at the very beginning of the academic 
year (in September). This assessment was composed of 10 selected items gathered from the external 
certification tests organized by the French Community of Belgium at the end of primary schooling in 
order to deliver the Certificate of Basic Studies. These certification tests, which are common to all 
primary school pupils, were set up to answer a key concern in Belgian French-speaking school policy: 
to evaluate and certify all pupils on the same basis. The instructions, the questions, and the scoring 
criteria are the same for all pupils who present the tests at the end of the last year of primary school. 
When succeeded, this Certificate of Basic Studies -CBS- gives access to secondary education 
program.  The entire process is regulated by the Decree of June 2nd, 2006 on the external evaluation 
of the achievements of students in compulsory education and the certificate of basic studies at the end 
of primary education, and by the Decree of September 15th 2006 organizing the procedures for the 
registration, award and correction of the joint external examination granting the Certificate of Basic 
Studies [6]. 

We decided to use items of the evaluation tests leading to the CBS for various reasons. On the one 
hand, our teaching experience showed that the educational deficits of university entrance students 
were sometimes related to very basic skills (basic arithmetic operations, elements of plane geometry 
for surface calculation, proportionality, ...). On the other hand, we highlighted that the basic skills 
implemented in these tests are quite close to those that any student should at least be able to mobilize 
at the very beginning of our introductory course in Bachelor (selection of information, establishment of 
data tables, reading and graphing, calculation of proportions/percentages, etc.). We, therefore, 
selected different items from the tests that mobilized these skills. Administering conditions (format of 
the questions, information to be treated provided in a separate portfolio, etc.) were respected, as well 
as the evaluation criteria of the original tests (correction and marking). 

2.2 The sample 
To conduct our investigation, we worked with 386 students of the University of Mons (French-speaking 
part of Belgium). Among them, 275 were recently enrolled at the Faculty of Psychology and Education 
Sciences: 263 (68.13%) in General program and 12 (3.11%) in the Speech Therapy program. The 
other 111 (28.76%) just began university studies at the School of Human and Social Sciences. As 
shown in Figure 1, 276 subjects are female (71.50%) and 110 are male (28.50%). 
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Figure 1. Characteristics of the sample (sex and program) 

To better understand their profile at the beginning of the program, we also asked them information 
about three factors that could a priori explain differences in terms of learning outcomes and, therefore, 
different educational needs: (1) what kind of secondary education did they attend?, (2) did they 
already attend any course of statistics? and (3) did they receive higher education prior to enrolling at 
the university? 

A significant proportion of students did not attend general secondary education (112 or 29%). More 
precisely, 90 subjects (23.32%) received technical education, 6 artistic education (1.55%) and 6 
vocational education (1.55%). The last 10 students chose the "other" category. A large majority of 
them (321 subjects, or 83.16%) say they already attended courses with statistical content before to 
enroll at the university. 343 (88.86%) never received higher education before. 

These first data already illustrate the diversity of the student population to which teachers are 
confronted, and thus probably the diversity of basic skills and specific needs of training. 

3 MAIN RESULTS 
If we set the performance level at 10/20, our results indicate that almost all the students succeed in 
the diagnostic assessment (356/386, or 92.23%). However, given the very basic level of the 
assessment, we can consider that the average skill level is quite low (m= 15.66/20, SD = 3.33). If we 
set the threshold at 15/20 (which could reasonably be expected), they are only 254 (65.80%) to 
succeed.  

Table 1. Global success and failures to the diagnostic assessment 

 Performance level ≥ 10/20 Performance level ≥ 15/20 

Success 356 (92.23%) 254 (65.80%) 

Failures 30 (7.77%) 132 (34.20%) 

Total 386 (100%) 386 (100%) 

When the distribution of the same results are analyzed according to the sex of the subjects (see Table 
2), we note that the boys are significantly more successful (Chi-square test - X² = 14.68; p = .0001). 

Table 2. Global success and failures to the diagnostic assessment  
according to the sex of the subjects 

Sex Success 
Performance level ≥ 15/20 

Failures  
Performance level < 15/20 

Females 165 111 

Males 89 21 
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A significant difference is also highlighted when comparing the results of the students who attended 
general secondary education and those of students who received another form of secondary 
education (X² = 11.56; p = .0007 – see Table 3).   

Table 3. Global success and failures to the diagnostic assessment  
according to secondary education 

Secondary 
Education 

Success 
Performance level ≥ 15/20 

Failures  
Performance level < 15/20 

General 177 77 

Other 56 55 

On the other hand, the results of the Chi-square Test don’t show a significant difference between the 
results of the students regarding the two programs (Faculty of Psychology and Education Sciences -
FPES-  and School of Human and Social Sciences -SHSS-  X² = 1.12 ; p = .2905 – see Table 4). 

Table 4. Global success and failures to the diagnostic assessment  
according to the academic programs 

Program Success 
Performance level ≥ 15/20 

Failures  
Performance level < 15/20 

FPES 176 99 

SHSS 78 33 

Nor is there any significant difference when comparing the results of students who had previous 
experience in Higher education with those of students who are enrolled at the university for the first 
time (X² = .0176; p = .8944 – see Table 5). 

Table 5. Global success and failures to the diagnostic assessment  
according to the previous experience in Higher education 

Previous experience  
in Higher Education 

Success 
Performance level ≥ 15/20 

Failures  
Performance level < 15/20 

No 226 117 

Yes 28 13 

Finally, having previously attended a course of statistics does not result in significant differences (X² = 
2.72; p = .0992 – see Table 6). 

Table 6. Global success and failures to the diagnostic assessment  
according to the previous experience in statistics learning 

Previous experience  
in statistics learning 

Success 
Performance level ≥ 15/20 

Failures  
Performance level < 15/20 

No 37 28 

Yes 219 101 

In the first analysis, we can see that the only variables that are linked with success are gender and the 
form secondary education attended. 

A more precise analysis highlighted that the different questions are associated with rather variable 
success statistics (between 73.83% and 79.02% of students for six items, between 32.90% and 54.5% 
for the other four).  
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Figure 2. Success rates of our students for the different questions 

The first of these four questions (Q5) assumed a rule of three, the second (Q7) involved basic 
operations and proportion calculations and the third (Q8), a reading of results and interpretations; the 
last one (Q9) was a graph reading. 

The members of the educational team were not really surprised by the results obtained at Q5 because 
they often note deficiencies in the acquisition of the rule of three during guided exercises. The 
question was however formulated quite simply: it was a table with the different ingredients of the same 
recipe for 6, 12 and 15 people. Some elements of the table were missing and therefore needed to be 
completed. According to the students, the rule of three was not systematically taught to them during 
their secondary studies and this can explain why that mathematical process is not really fixed. Many 
students also told us that this kind of process is no more necessary today because a lot of recipes on 
the web allow them to choose the number of people and automatically calculate the proportions of 
each ingredient.  

The other three questions implied the implementation of specific skills such as basic operations and 
proportion calculations, reading of data tables and graphics or selecting the correct interpretation 
sentence. These skills were also tested in other questions where better results were observed. If these 
differences in our results can be surprising at first sight, it is interesting to observe that the way of 
presenting the data in Q7, Q8 and Q9 was more complex (e.g. authentic document providing more 
data than those useful for the question asked) and that some formulations were more subtle. It is, 
therefore, possible that the difficulties encountered by students are also linguistic. Indeed, a more 
precise analysis of the results highlights a probable misunderstanding of the questions asked, at the 
lexical level in particular. This is in agreement with the results of a previous study conducted by the 
team [4]. 

We also analyzed the individual outcomes trajectories of all the students during the academic year 
(see Table 7). Thus, we can note that only 116 of the 254 students who passed the diagnostic test 
(that is 45.67%) also passed the course examination during the first evaluation period in January; 108 
(42.52%) failed and 30 (11.81%) did not even try.  

If mastering basic prerequisites does not seem to be a direct predictor of immediate success in 
academic evaluations, we, however, notice that it is strongly related to longer-term success. Indeed, at 
the end of the academic year (after three evaluation periods), among the 200 students who finally 
succeeded the examination, we found 151 (75.5%) who had a satisfactory level (score ≥ 15/20) at our 
diagnostic assessment at the beginning of their university studies. In other words, even if they do not 
succeed at the first opportunity (perhaps because they need time to adapt to the university 
environment), they are the ones who seem to persevere and finally succeed. 
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Table 7. Trajectories of passing or failing the Statistical Exam 

CBS results Examination 1 
(January) 

Examination 2 
(June) 

Examination 3 
(September) 

386 
100% 

Success 
(performance 
level ≥ 15/20) 

254 
65.80% 

Success 
(≥10/20) 

116 
45.67% 

 

Failures 
(≥10/20) 

108 
42.52% 

Success 
(≥10/20) 

16 
14.81% 

 

Failures 
(<10/20) 

49 
45.37% 

Success 
(≥10/20) 

15 
30.61% 

Failures 
(<10/20) 

18 
36.73% 

Drop-
outs 

16 
32.65% 

Absences 
14 

12.96% 

Success 
(≥10/20) 

4 
28.57% 

Failures 
(<10/20) 

10 
71.43% 

Drop-
outs 

29 
26.85% 

 

Drop-
outs 

30 
11.81% 

 

Failures 
(performance 
level <15/20) 

132 
34.20% 

Success 
(≥10/20) 

33 
25.00% 

 

Failures 
(<10/20) 

87 
65.91% 

Success 
(≥10/20) 

8 
9.20% 

 

Failures 
(<10/20) 

41 
47.13% 

Success 
(≥10/20) 

6 
14.63% 

Failures 
(<10/20) 

23 
56.10% 

Drop-
outs 

12 
29.27% 

Absences 
11 

12.64% 

Success 
(≥10/20) 

2 
18.18% 

Failures 
(<10/20) 

9 
81.82% 

Drop-
outs 

27 
31.03% 

 

Drop-
outs 

12 
9.09% 

 

4 CONCLUSION 
Organized at the beginning of the academic year, our diagnostic assessment was inspired by the 
common certification tests of the French Community of Belgium at the end of primary schooling that 
leads to the Certificate of Basic Studies (CBS). Even if results were globally positive, we were 
nevertheless disappointed by the low average results.  

At first glance, we observed that the only variables of the sample that influence success are gender 
and the form of secondary education attended. When we analyzed the issues more finely, our results 
also highlight that it is not the type of skills to be implemented that engender difficulties but rather the 
degree of complexity of the tasks to be performed or the questions asked. Activities requiring students 
to access a higher level of abstraction seem problematic. Indeed, the most successful questions 
concerned the simple analysis of graphical representations in which the information appears in a 
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rather concrete way. The analysis of data tables or the selection of the information in an authentic 
document (thus providing more data than those useful to answer the question asked) is a level of 
abstraction that all students do not seem able to reach the beginning of the university course. 

Finally, we analyzed the individual outcomes trajectories of all the students during the academic year 
and highlighted that, if mastering basic prerequisites does not seem to be a direct predictor of 
immediate success in academic evaluations, it is strongly related to longer-term success. 
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