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 To remedy the difficulties encountered by Moroccan students in geometrical 

optics during the transition from secondary to higher education and for an 

efficient education system, we propose this study to investigate the causes of 

these difficulties as well as their impact on the quality of the 

secondary/university transition, and come up with a remediation device to 

overcome them. For this survey, we adopted a mixed method to collect both 

qualitative and quantitative data. The research tools used are semi-directive 

interviews with thirty high school and university teachers; questionnaires and 

exercises were administered to 120 of first year university students. The 

results of this study revealed the persistence of difficulties in geometrical 

optics and particularly in geometric construction whose origins are attributed 

to the misrepresentations and low prerequisites among students as well as a 

break in the curriculum and teaching methods during the transition from 

secondary to higher education. 

Keywords: 

Difficulties learning 

Geometrical optics 

Moroccan students 

Transition 

This is an open access article under the CC BY-SA license. 

 

Corresponding Author: 

Naoual Nasser 

IR2M Laboratory, Didactic Engineering and Systems Dynamics Team 

Faculty of Science and Technology 

Hassan First University  

Road to Casablanca Km 3.5 Hassan First University, BP 539, Settat, Morocco 

Email: nasser.naoual@hotmail.com 

 

 

1. INTRODUCTION 

The education and training system aspires to advance the country in the conquest of science and the 

mastery of advanced technologies. It thus contributes to strengthening its competitiveness and its economic, 

social, and human development. It also ensures the qualification of graduates' skills to enter professional life. 

The qualification consists of a set of attitudes, knowledge, and students' skills that must be reached at the 

basic and middle education institutions [1]. This qualification is ensured, among other things, by the 

understanding of the concepts. This conceptual understanding has become a growing interest in Physics 

Education Research. Many previous researchers have reported that in Morocco, as in other educational 

systems, physical science (PS) learning presents many difficulties for almost all learners of all school levels 

[1-6]. In higher education (HE), major shortcomings in the teaching of this discipline are often manifested by 

a very low level of motivation among students, resulting in a decrease in the number of new students and a 

lack of qualitative understanding of the PS basic concepts after teaching [7].  

The geometrical optics (GO) constitutes a branch of the PS which is based on the light ray (LR) 

model characterized by a variety of concepts, it allows the geometrical construction (GC) of images; that is 

why it is called the GO. It also explains the formation of images and studies the macroscopic effects of the 
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optics such as the rectilinear propagation of light, reflection, and refraction. GO learning poses serious 

problems for students [8-10]. Moreover, research shows that learners usually keep a lower level of 

understanding concepts without any relation to the GO scientific concepts (SC) and that this significant 

phenomenon even persists at HE [10-12]. The majority of these difficulties concern light and its properties, 

vision as well as the formation of the image [13]; hence, the learner’s inability to provide scientific 

explanation and apply reasoning in far more complicated contexts [8]. 

In Morocco, the educational system comprises a three-year pre-school, six-year primary, three-year 

middle school, three-year qualifying secondary, which includes the common core, the first and the second 

years of the baccalaureate (bac), along with the HE levels. For all these school levels, each year consists of 

two semesters. The evaluation system, in this case in scientific fields at secondary education (SE), is based on 

continuous assessment for the passage of the common core to the 1st year of bac, and the regional 

examination in secondary subjects with the marks of the continuous assessment for the passage of the 1st 

year to the 2nd year of bac. At the end of SE, students are required to pass a national examination to obtain 

the bac certificate.  

As in other countries, Moroccan HE students still encounter a difficulty to grasp some basic 

concepts in optics even after a whole semester of teaching [14]; they do not correctly conceptualize the 

formation of the image by a mirror [15]. Therefore, in this study the authors reckoned that it was necessary to 

elucidate the causes of GO difficulties and examine their impact on the quality of the SE/HE transition in 

order to achieve the highest quality of the GO teaching and learning (T/L) at HE. A careful reading of the 

literature allowed us to identify the main factors responsible for the GO difficulties observed during SE and 

HE. Among these factors we find the misrepresentations, the low prerequisites, the teaching methods (TMs), 

and the curriculum. 

According to this literature [16, 17], the students’ misrepresentations are deemed of as a major 

factor responsible for GO difficulties. Indeed, researchers have proven that during the process of T/L, as has 

always been observed, that students from primary school to HE build their ideas about the light of their daily 

life experiences, which is usually contradictory to PS laws [8, 12, 18]. These misrepresentations persist and 

resist change even though students have successfully developed SC [14, 19]. The possession of these 

misrepresentations which are often shared by students of almost all levels [13] and from different countries 

are most likely to prevent them from understanding and developing SC; which influences their learning  

[20, 21]. The majority of the GO misrepresentations are related to three basic concepts: light, image, and 

vision [22].  

The light: Students have misrepresentations concerning the LR [11]. They may very well use the 

word (ray) without attributing to it the meanings that constitutes the corresponding SC. They also consider 

rays as real physical objects; they believe that a luminous object produces parallel rays that travel through 

space in the horizontal direction [3, 17, 23, 24].  

The vision: Some students explain vision by the eyes which send something like gazing or rays  

[25, 26], and they generally cannot demonstrate the link between the eye and a visualized image. They 

believe that it suffices to look at an object to see it [8, 24, 27], they also think that light is visible even if it 

doesn’t penetrate in the eyes of the observer [28] and that light is not necessary to see [29]. 

The image: Learners believe that the image of an object could be projected onto a screen without 

lens [13, 22, 23], and a half-lens produces a half-image [8]. They also believe that the convex lens shows the 

object thin and concave lenses thick [13]. Some students think also that they would be able to see more of 

themselves in a mirror by moving further away [30] and a plane mirror (PM) forms a real image [31]. 

In addition to the misrepresentations that distinguish students, they lack the necessary prerequisites 

that enable them to perceive certain basic knowledge in GO [14]. Some studies have found that these basic 

prerequisites are not well constructed during SE [32, 33], and that they are characterized by a fragility that 

makes students unable to explain physics phenomena. What’s more, certain notions aren’t well mastered at 

HE by students like the formation of an image by a lens despite having been dealt with during SE [23]. In the 

same token, other researches show that students are incapable of materializing an LR and generally 

identifying the rectilinear propagation of light [3, 18] and they find it difficult to differentiate the real image 

from the virtual. This is what influences their ability to form an image from the reflection and the refraction 

of the light [34], and affecting, therefore, the conventional geometrical techniques of the construction of 

images [35]. 

Concerning the TMs, at SE, teachers adopt inadequate TMs attitudes in interacting with their 

students [36] particularly in GO as they use inappropriate LR during imagery and produce unclear schemes 

[11]. According to Frédéric & Boudaoné [11]; and Douar [37], the didactic transposition that would allow 

students to give meaning to the concepts taught in optics and guarantee a good continuity of knowledge 

between SE and HE is inappropriately undertaken. What’s more, practical works (PWs) which is regarded as 

primordial school activities destined to consolidate knowledge in SE, fail to promote its assigned objectives 



                ISSN: 2252-8822 

Int J Eval & Res Educ, Vol. 10, No. 1, March 2021:  24 - 34 

26 

due to its traditional characteristics [7, 37]. In addition, the teachers’ inability to provide and master the 

materials [38] affects the learning of students [11]. As in several worldwide universities, the PS teaching in 

the Moroccan university still keeps traditional characteristics since a large amount of knowledge is 

transmitted by the teacher through the magisterial courses [21]. These TMs seems insufficient to allow a 

good understanding of physical concepts, and a serious gap is created between what is traditionally taught 

and what students have to learn more particularly in the first years of HE [39]. An interesting study found a 

significant relationship between the learning styles and the teaching styles, because they can either increase 

or decrease students’ academic performances [40]. In these seemingly traditional TMs, the PWs that 

apparently implements theoretical knowledge via application [41] and develops experimental skills as well as 

students’ motivation for the study of PS are also traditional [14]. Regarding the use of the information and 

communication technologies (ICTs), researchers have confirmed that their integration in PS teaching is 

insufficient [42]. On the other hand, some researchers showed that there is a high perception of students 

while using ICTs during the process of T/L at HE [43]. 

Concerning the last factor related to the curriculum, researchers note that some studies point out that 

the Moroccan educational system continues to face certain serious challenges such as the shortage of 

qualified teachers, lack of adapted curricula, and absence of a unified curriculum [44]. Other studies have 

shown that Moroccan SE students face three principal problems: the complexity of SC, the rapid forgetting of 

the acquired notions and the overloaded program. They add another serious problem most notably that of the 

difficulty to assimilate the optic concepts [45, 46]. Moreover, SE is conditioned by the school text books 

required by the ministry of national education (MEN) [46]. In these text books, the eye is mentioned within 

an optical device’s context together with other optic instruments. The role of the observer which is crucial to 

understand optic phenomena remains secondary. The necessity to convince the learner that optic 

understanding is based on the penetration of light in the eye so that vision can take place is often ignored in 

the school text book instructions [8, 47]. Also, the terminology used in these books as well as by teachers can 

cause problems; for example, the use of "thin edge lens" instead of a convex lens and the expression "thick 

edge lens" instead of the concave lens [13]. As for the HE programs, it is characterized by its scholarly 

knowledge, which presents enormous difficulties for many students accustomed to a SE program based on a 

didactic transposition to be a teachable knowledge [46]. 

The Moroccan HE is characterized by a massive repetition in the first year at the university which 

has been accentuated since 2010-2011 [48]. Moreover, since the adoption of the license, master, doctorate 

(LMD) system, no global evaluation has been done to identify students' acquired knowledge so that they can 

be capitalized and remedied within the limits and the difficulties arisen during its implementation, especially 

at the level of scientific fields in open-access institutions [48]. 

According to an unpublished statistics related to the results of diagnostic evaluations carried out by 

a group of teachers at the Regional Centre for Education and Training Professions (CRMEF) Casablanca- 

Settat, whose vocation is to train future PS teachers in SE holder of a License in PS, it can be seen that 80% 

of trainee teachers had grades that are inferior to 5/20 in GO; while more than 76% among them had marks 

that are superior of 14/20 in electricity and mechanic. Also, the above literature has raised the causes of the 

GO difficulties encountered in each level of education. But the research that treats the correlation between 

the SE/HE transition and the failure of first-year university students in GO are scarce. 

The school transition is defined as a process of change from one level to another. In fact, it 

constitutes a great moment of transformation in the educational environment [49]. This matter of transition 

between the two levels of education was the main subject of many studies throughout the globe under varied 

perspectives and aspects [50-52]. Indeed, this is the reason why we are interested in this present work. A 

mixed-method was adopted to collect quantitative and qualitative data to evaluate the quality of the 

representations and the prerequisites among Moroccan students, the continuity of the TMs adopted, and 

programs between the two levels of education along with verifying the impact of these elements on the 

quality of the SE/HE transition. Finally, researchers tried to suggest a remediation device that is capable of 

overcoming these difficulties. 

 

 

2. RESEARCH METHOD 

As has been noted earlier, the objective of our survey is to evaluate the quality of the representations 

together with the prerequisites among Moroccan students, the continuity of the TMs adopted, and the 

programs between the two levels of education. It also aims to verify the impact of these elements on the 

quality of the SE/HE transition. Researchers adopted a mixed method to collect qualitative and quantitative 

data for the academic year 2016/2017. The target population concerned first year Moroccan university 

students with a sample of 120 students from Hassan I and Hassan II University (aged from 18 to 21), 30 PS 

teachers whose work experience exceeds 15 years, seventeen SE teachers, and 13 HE teachers. This study 
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relied on a randomly selected population which belongs to the region of Casablanca-Settat. The research 

tools were questionnaire, exercises, and semi directive interviews. The two self-administered questionnaires 

were given at the same time to students before teaching GO and they included closed questions related to the 

sources of the GO difficulties. The final version of these questionnaires has been validated by two PS 

professors from the CRMEF Casablanca-Settat in addition to one PS pedagogical inspector and three PS 

teachers practicing in the SE after writing and correcting a test version. The purpose of these questionnaires 

are to evaluate their representations and their prerequisites related to light propagation, vision, converging 

lenses (CLs), PM, and prism. Two weeks after teaching this lesson, three exercises to evaluate the students’ 

level at GC were distributed with our presence to provide them with more explanation and guidance, so that 

they can solve these exercises. All exercises are related to the GC of the image respectively by PM, refraction 

and by the CLs. The collected data was processed and analyzed using Excel software.  

The semi directive interview used to collect qualitative data orally from teachers was adopted after 

choosing the content of the interview guide. In this case, the themes are related to the GO difficulties, 

students’ misrepresentations, the programs, and the TMs adopted as well as the solutions to overcome them 

and ensure a successful SE/HE transition. The data from this individual interview, carried out by note-taking, 

was transcribed and analyzed horizontally in the form of a table. 

 

 

3. RESULTS AND DISCUSSION 

3.1. Teachers’ responses 

Table 1 shows the SE and HE teachers’ responses related to the GO difficulties, students’ 

misrepresentations, programs, and the TMs adopted as well as the solutions to overcome them. These 

responses are collected according to a semi directive interview. 

 

 

Table 1. SE and HE teachers’ responses for the semi directive interview 
The axes Responses of SE teachers Responses of SE teachers 

The teaching experience Between 15 and 35 years Between 15 and 25 years. the majority of 
them have teaching experience in SE 

The GO difficulty and 

misrepresentations 

They confirm that GO is not difficult, the 

difficulties are due to the misrepresentations, 
which are not evaluated, justifying this by the 

lack of didactic time and continuous training. 

They confirm that GO is not difficult, the 

difficulties are due to the misrepresentations 
which are not evaluated, justifying this by the 

overcrowding in the amphitheaters. 

The TM They adopt the diagnostic evaluation, they do 
not use the magisterial method, they do not 

do the PWs and they do not adopt ICTs, they 

don't provide students with concrete 
examples, this is due to the lack of didactic 

material, didactic time and continuous 

training, they confirm that there is a 
difference in TMs between the SE and HE 

and that this difference may contribute to the 

GO difficulties. 

They neither do the diagnostic evaluation nor 
the PWs, this is owing to the insufficiency of 

the material, the didactic time and the 

overcrowding in the amphitheaters, they add 
that they use ICTs only to expose their 

courses, they state that the most used method 

is the magisterial method, they confirm that 
there is a difference in TMs between SE and 

HE and that this difference may contribute to 

the GO difficulties 
The GO program They confirm that the GO axis is poorly 

ranked in the curriculum, it is ranked among 

the last axis in the first-year bac; they add 
that no professional meeting between HE 

teachers is made. They confirm that the SE 

curriculum is based on the didactic 
transposition of savant knowledge into 

teaching knowledge. 

They have an idea about the old program of 

GO at the SE but no idea about the latest 

revisions, they think that there is a continuity 
between the programs of the two levels, they 

declare that no professional meeting between 

SE teachers is made 

The suggestions They have suggested certain remedies, whose 
big lines reported in the conclusion part. 

They have suggested certain remedies, whose 
big lines reported in the conclusion part 

 

 

3.2. Students’ answers to the first questionnaire at the beginning of the GO course 

Figure 1 illustrates the students’ responses related to the sources of GO difficulties. These responses 

to the first questionnaire are collected at the beginning of the GO course. 
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Figure 1. Students’ responses to the first questionnaire related to the sources of GO difficulties 

 

 

With the numbers from 1 to 6 in the vertical axis of Figure 1 corresponds to 

1: Do you think that you can succeed in the GO? 

2: Do you find GO difficult?  

3: Have you done the GO course in the first-year bac?  

4: Has your prerequisites been evaluated at the beginning of the GO course? 

5: Do you find the GO useful for you?  

6: Your representations were raised and corrected at the beginning of the GO course? 

 

3.3. Students’ answers to the second questionnaire at the beginning of the GO course 

Figure 2 to Figure 5 highlight the Students' answers to the second questionnaire at the beginning of 

the GO course. This questionnaire was administrated to the students in order to evaluate their prerequisites 

and representations related to the CLs, relations of conjugation, light propagation, vision, PM and prism. 

 

 

 
Figure 2. Students’ answers concerning the formula of conjugation relations, functions and proprieties of CLs 

 

 

With the numbers from 1 to 9 in the vertical axis of Figure 2 corresponds to 

1: Any incident light ray passing through the principal focus object of the CL cannot be deviated 

2: Any incident light ray passing through the optical center of the CL will be deviated  

3: Any incident light ray passing through the principal focus object of the CL emerges parallel to its main 

optical axis. 

4: The CLs are lenses with thin edges 

5: The CLs are lenses with thick edges 

6: The CLs are Lenses with thin and thick edges 

7: The formula for conjugation relations is: 
1

OA̅̅ ̅̅
 - 

1

OA´̅̅ ̅̅ ̅ = 
1

OF´̅̅ ̅̅ ̅ 

8: The formula for conjugation relations is: 
1

OA´̅̅ ̅̅ ̅
 - 

1

OA̅̅ ̅̅
 = 

1

OF´̅̅ ̅̅ ̅
 

9: The formula for conjugation relations is: 
1

OA´̅̅ ̅̅ ̅
 - 

1

OA̅̅ ̅̅
 = 

1

OF̅̅ ̅̅
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Figure 3. The students’ answers about their representations related to the light propagation and vision 

 

 

With the numbers from 1 to 9 in the vertical axis of Figure 3 corresponds to 

1: Light propagates according to the horizontal direction 

2: Light propagates according to the vertical direction 

3: Light propagates along the straight lines in the space 

4: To see an object the eyes must send rays 

5: To see an object it is enough to look at it to see it 

6: To see an object, is necessary that the light reflected by the object must penetrate the eyes of the observer 

7: We can see in a dark room  

8: We cannot see in a dark room 

9: We can see a little in a dark room 

 

 

 
Figure 4. Students' answers about the reflection by a PM, the formula for Descartes' 2nd law of refraction and 

the dispersion of light by a rectangular prism 

 

 

With the numbers from 1 to 15 in the vertical axis of Figure 4 corresponds to 

1: The obtained image by the PM is real 

2: The obtained image by the PM is Virtual 

3: I don't know the nature of the image obtained by PM 

4: Figure 5a1 is the correct answer about GC of image by PM 

5: Figure 5a2 is the correct answer about GC of image by PM 

6: Figure 5a3 is the correct answer about GC of image by PM 

7: To see more of themselves in a mirror by moving further away 
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8: To see more of themselves in a mirror by moving closer away 

9: To see more of themselves in a mirror by moving to the right or the left 

10: Figure 5b1 is the correct answer about the dispersion of light by a rectangular prism 

11: Figure 5b2 is the correct answer about the dispersion of light by a rectangular prism 

12: Figure 5b3 is the correct answer about the dispersion of light by a rectangular prism 

13: The formula for Descartes' 2nd Law of refraction is: n1.SinI1= n2.SinI2 

14: The formula for Descartes' 2nd Law of refraction is: n1.SinI2= n2.SinI1 

15: The formula for Descartes' 2nd Law of refraction is: n1.SinI1= n2.SinI1 
 

 

  
  

(a) The GC of an image by a PM (b) The dispersion of light by a rectangular prism 
 

Figure 5. The testing administrated to the students 
 

 

From the Table 1, the obtained results show that teachers adopt traditional TMs which do not 

involve students who are deemed of as the core of the T/L process in the construction of knowledge. What's 

more, they do not resort to the learner's environment while giving examples in GO. Besides, they do not do 

concrete PWs to apply theoretical knowledge. The HE teachers adopt the magisterial method without any sort 

of interaction with students due to the overcrowding of the lecture halls and the insufficiency of the didactic 

time, which leads to a discontinuity in the TMs between SE and HE. All these conditions do not promote a 

good transition and, therefore, accentuate GO difficulties for first year university students. 

According to Figure 1, there are 67% of students consider GO is difficult and 70% of them confirm 

that they cannot succeed. The teachers surveyed have a different opinion, they confirm that these difficulties 

are not due to the nature of GO but rather to the students’ misrepresentations. According to their answers in 

Figure 2 to Figure 4, the majority of students think that the CL is lenses with thick edges and that the obtained 

image by the PM is real, 58% of them believe that light propagates in the horizontal direction and it suffices 

to look at the object to see it (57%); and to see themselves more in a mirror, it is necessary to move further 

away. These results seem similar to those found by [3, 24, 27, 30]. There are 90% students confirm that their 

representations are neither raised nor corrected; they add that they do not know the field of application of GO 

in their daily lives. The same case was also attested by the teachers, justifying this by a lack of didactic time 

and continuous training to their profits. These results confirm that during the SE/HE transition students are 

endowed with certain misrepresentations, which are completely opposed to physical laws and SC. Obviously, 

the students’ misrepresentations do not promote a smooth transition; on the contrary, they may create GO 

difficulties for first-year university students. 

According to the result of the testing given in Figure 5, we find that students have difficulties in GC. 

Indeed, 67% of them could not choose the correct answer relative to the GC of the image by a PM  

(Figure 5a). Another difficulty is reported in the dispersion of light by a rectangular prism (Figure 5b). 50% 

of students believe that the ray that penetrates perpendicularly into the rectangular prism will continue its 

journey without any refraction; they also have difficulty identifying the symbols and functions of CLs. These 

results lead to deduce that students lack prerequisites concerning the form and the characteristics of the 

lenses. This finding is similar to that reported by [13]. Researchers also note from their answers that students 

understand the importance of light in vision. 80% of them have confirmed that they cannot see in a dark 

room; however, they have problems with the role and function of the eye in vision. This result seems 

consistent with that found by [8, 47]. Another problem that appears among students concerns the recognition 

of the correct formula of the laws most used in GO like that of Descartes' 2nd Law of refraction and the 

relations of conjugation. These results show that students arrive at university with a low level of 

prerequisites. This low level, which is not evaluated from the HE teachers’ responses collected in Table 1, 

leads us to blame the discontinuity of the GO program at the level of the two secondary levels (middle school 

and qualifying school). Indeed, according to the PS curriculum, this course is programmed in the second-year 

middle school; yet, it neither appears in the program of the third year of the same level nor in the common 

5a1 5a2 5a3 5b1 5b2 5b3 
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core syllabus of the qualifying levels, it is programmed in the first-year bac and it is even classified at the end 

of the curriculum. This poor classification of GO confirmed by the SE teachers and the absence of GO 

evaluation in the regional examination make students disinterested in this discipline. Thus, the only 

prerequisites remained for students are those built-in middle schools, and this is exactly what has been 

justified by 65% of students who have confirmed that they have not received the GO course in the first-year 

bac. The teachers also confirmed that the SE curriculum is based on the didactic transposition of scholarly 

knowledge into teaching knowledge, but this transposition is not adopted at HE. This lack of continuity of the 

program between the two levels affects the quality of the prerequisites for students in their first year of HE by 

forgetting some required notions which constitute an obstacle to effective learning that favors only surface 

learning. These results seem identical to those found by Hassouny, et al. [45].  

The traditional TMs a well as the insufficiency of PWs may also be incriminated in the fragility of 

prerequisites. For teachers, this is justified by a lack of continuous training for their benefit and insufficient 

didactic materials for PWs. They also add that the use of ICTs as an alternative is very limited. The limitation 

of these ICTs is also reported by [14]. Another problem added according to the teachers' is the lack of a 

professional coordination meetings between them so that they can discuss the contents of the program 

together and brush up on its latest reform which the majority of HE teachers are not aware of. In short, the 

fragility of the prerequisites among students does not favor a smooth transition and consequently makes the 

learning of GO more difficult in the first year of university.  

 

3.4. Students’ responses after the learning of the GO course 

Figure 6 to Figure 8 illustrate the types of the students’ answers of the three exercises. These 

exercises are proposed to evaluate the students’ levels and representations after studying the GO course. The 

answers are regrouped under three categories in Figure 6 and Figure 7. On the other hand, Figure 8 shows 

only two categories. 
 

 

   
   

(a) Category 1 (b) Category 2 (c) Category 3 
 

Figure 6. The students’ responses of exercise 1 about the GC of the image of an object by a PM  
 
 

Analysis of the responses mentioned in Figure 6 shows that the majority of students were able to 

find the image by applying the law given (the conjugation relations) in the statement of the exercise; on the 

other hand, they could not find it by GC. Indeed, they did not manage to construct geometrically the image of 

an object by a PM because they could neither distinguish between the real and the virtual image nor 

differentiate between the incident and reflected ray. These difficulties do not favor in the case of our sample 

learners, understanding the principle of image formation by mirror reflection, which has also been proved by 

[11, 19]. 
 
 

   
   

(a) Category 1 (b) Category 2 (c) Category 3 
 

Figure 7. The students’ responses of exercise 2 about the GC of the image of an object in water 
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According to the responses illustrated in Figure 7, only two students could give the correct answer 

concerning the GC of the image of an object in water. The majority of them have traced the incident ray 

emitted by the eye, which confirms that their misrepresentations persist even after the learning of the GO 

course. These results seem similar to those found by [14, 19]. The students cannot assimilate the fact that two 

different environments have two different refractive indices, and they do not also master the difference 

between the incident rays and those refracted; they cannot understand that the position of the image depends 

on the viewing angle, independently of Gauss conditions. 

 

 

  
  

(a) Category 1 (b) Category 2 
 

Figure 8. The students’ responses of exercise 3 about the GC of an image of an object located at infinity in 

front of two CLs 

 

 

Another difficulty is raised. It is about the GC of the image of an object by CL. This finding was 

confirmed by [13, 27]. The same difficulty was observed during the research of the image of an object 

located at infinity in front of two CLs. According to the responses collected in Figure 8, the majority of 

students use a single particular ray to construct the image, which leads to the inference that they are unable to 

consider the cases of particular rays uses and those of non-particular rays. On the other hand, they can find 

this image by using conjugation relations.  

It is worth noting that students after learning the course have a similar understanding of light. Yet, 

they still encounter difficulties in GC as they do not understand the basic principle of image formation and 

this is what has been demonstrated by [11-13, 34]. The researchers also observe the persistence of the 

misrepresentations among them. These problems that persist are not linked, according to the responses of the 

actors of our investigation, to the nature of this discipline but to a break in the TMs between the two levels of 

education. It is also linked to a discontinuity of the program between the two levels of SE, to the 

insufficiency of PWs, to a low level of prerequisites for integrating HE and to the misrepresentations during 

the SE/HE transition. 

 

 

4. CONCLUSION 

In this study, the researchers started from an observation of the GO difficulties experienced by 

students in their first year at university. These difficulties, source of repetition and dropping out phenomena 

in open access Moroccan institutions, did not leave us indifferent.We surveyed first year university students, 

SE and HE teachers, to search for the causes of these difficulties and their impact on the quality of the SE/HE 

transition. 

The analysis of the exercises given to students after the course have revealed the persistence of the 

GO difficulties at HE and more particularly in GC. As for the responses collected before the course, it 

appears that learners are not well prepared to integrate HE and that their prerequisites leave something to be 

desired, This study also shows that there is a break in the curriculum and the TMs between the two levels of 

education along with the existence and persistence of the misrepresentations among students even after the 

GO course. These factors do not actually favor a good transition between SE/HE. To overcome the 

aforementioned difficulties and ensure a better transition, the following solutions are suggested: 1) HE 

teachers should take into consideration the students' misrepresentations before the beginning of teaching 

process and they ought to think of using best teaching strategies to help students gain a rich understanding of 

the GO concepts; 2) The adoption of an active TM is very important to improve students' critical thinking 

skills, overcome their misrepresentations, and develop strong prerequisites for a seamless transition; 3) 

Ensuring continuity of the GO program between the three teaching cycles; 4) Strengthening the teaching of 

GO through PWs in SE and HE; 5) Reducing the number of students in the lecture halls and reviewing the 
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didactic time of program execution to ensure continuity in TMs between SE and HE; 6) Carrying out and 

ensuring permanent coordination between the actors of the SE and HE; 7) Scheduling continuous 

professional training for teachers to improve their teaching practices. These preliminary results deserve to be 

deepened. We envisage studies focusing on active practices in GO in SE with a follow-up during the 

transition to HE. 
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