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Abstract 

The teaching of chemistry calls upon two opposing educational trends, which are the goal-oriented pedagogy and the skill-

based approach. The objective of this article is to make a comparative analysis of these two pedagogical approaches. To do 

this, a theoretical method is used, using the works of previous authors on these two topics. On the one hand, goal-oriented 

pedagogy is based on hierarchical classification of pedagogical objectives and Bloom's taxonomy. Its aim is to achieve 

different levels of pedagogical objectives by focusing on the act of teaching. On the other hand, the skill-based approach seeks 

to develop the skills of the learner. This trend aims to fill the gaps in goal-oriented pedagogy by focusing the act of teaching on 

learning activities. However, these approaches appear to be complementary, both at the conceptual level and in their 

implementation, especially when they are applied to teach chemistry. While goal-oriented pedagogy allows obtaining a product 

which meets a precise set of instructions, and mobilizes clearly identified knowledge and know-how, skill-based approach 

allows developing disciplinary skills, insofar as the knowledge and skills are mobilized and integrated to solve a contextualized 

problem-situation. Thus, a model combining these two pedagogical approaches could serve as a steering process contributing 

to the viability of a learning system designed by pedagogical development and pedagogical innovation. 
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1. Introduction 

Because of their differences, students require different types 

of help depending on local conditions: class size, available 

teaching materials, surrounding environment... Whatever the 

teacher's help, teaching would always be aimed at student’s 

autonomy. Teaching methods play a fundamental role in any 

pedagogical differentiation. Each teacher would adapt these 

pedagogical methods according to the students and the 

learning situations, keeping in mind that the primary goal is 

to fight against school failure and to make each student 

progressing in his learning process. The grouping of the 

various methods implemented in the teaching of chemistry 

[1-3] through the approximation of their characteristics 

brings out two major educational trends from the literature. 

On the one hand, goal-oriented pedagogy has its source in the 

behaviourist conception of teaching, considering the learning 

as an adoption of predetermined behaviours in relation to the 

implementation of a school activity to achieve the objectives 

of the proposed content; it proposes to plan school activities 

by carrying out a needs analysis beforehand in order to define 

the objectives to be reached at the end of the learning 

process, and then to choose the teaching methods to reach 

these objectives and the assessment of their achievement by 

the learner. 

On the other hand, the skill-based approach seems to be a 
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substitute to the behavioural idea of teaching. Indeed, this 

pedagogical tendency does not direct the learning process 

towards obtaining predictable effects by describing the 

pedagogical action which the teacher must carry out. It seeks 

to enable the learner to adapt to different types of situations, 

to give him / her ability to solve contextualized problems, 

and to give him / her necessary skills to set up projects which 

will be used to satisfy identified needs. The skill-based 

approach gives students the ability to act in relation to a 

situation they will face. However, it did not provide that 

mastery of disciplinary knowledge is essential for the 

efficient use of the skills which the student will acquire. 

Despite apparent differences between the goal-oriented 

pedagogy and the skill-based approach, we will try to bring 

them together to form an applicable hybrid approach that 

should allow for the benefits of each of these two 

pedagogical approaches. From the review of the literature, 

we will identify the characteristics of the two approaches to 

allow us to combine their theoretical bases. Then, the 

comparison of these two pedagogical theories, as well as the 

studies which we carried out previously on their 

implementation within the framework of the teaching of 

chemistry [4, 5] will highlight their respective gaps, and 

allow to establish their complementarity. 

2. Conceptual Landmarks 

Many authors [6-20] were able to define the contours of 

contemporary teaching approaches. Therefore, we will 

describe the two major pedagogical approaches that coexist 

from the ideas established by our predecessors. 

2.1. The Goal-oriented Pedagogy 

The concept of pedagogical objectives developed to respond 

to the need to introduce more rigors into the training systems: 

the aim is stating clearly what learners have to learn [9]. The 

development of the concept of objectives and its operational 

applications was therefore closely associated with the idea of 

systematic planning of training activities, according to a 

systematic approach including a needs analysis, the 

determination of learning objectives, the choice of teaching 

methods, and the implementation of a learning assessment 

system designed to verify the achievement of objectives. 

Goal-oriented pedagogy is a traditional method that divides 

the knowledge to be transmitted within the disciplines in as 

many objectives to be reached at each level of schooling. 

Indeed, goal-oriented pedagogy consists in answering the 

question: what must the learner know or do at the end of an 

activity? Through small evaluations, it allows to check if a 

specific objective is reached by the students. 

2.1.1. Notion of Objective 

A pedagogical objective is a statement of the effects expected 

in the more or less long term and with more or less certainty 

and interest by the trainers, the trainees, the prescribers or 

sponsors of training, and society [10]. 

According to Bloom (1971) [21], the pedagogical objective is 

a clear statement of what educational action should change 

the learner, and the primary purpose of his taxonomy of 

educational objectives is to categorize the levels of 

intellectual activity required by the objective. Indeed, a 

teaching objective must first describe a specific intellectual 

activity of the student. 

From the perspective of behavioural psychology, a 

pedagogical objective must describe a set of observable 

behaviours, which are supposed to attest the control of 

learning by the student; the objective must describe the 

conditions for achieving the expected behaviour and specify 

the minimum performance to be achieved [8]. In this logic, 

the goal must therefore describe a desirable outcome at the 

end of a teaching process, not the learning process. In 

contrast, Gagné and Briggs (1974) [7] also emphasize the 

student's activities; it is not enough to predict what the 

teacher will do, but the teacher must also know clearly what 

the student will have the opportunity to learn, and therefore 

to do. 

In short, the learning objectives specify sustainable and 

desirable changes in the student, which occur during or after 

a pedagogical situation, and infer, more or less explicitly, the 

activities which make it possible. 

2.1.2. Taxonomy 

The general and specific objectives can be classified by 

reference to the different types of behaviour according to the 

different domains and levels of the taxonomies of the 

educational objectives. Taxonomy categorizes human 

abilities into three domains, respectively cognitive, 

psychomotor and emotional. Each of these domains is then 

divided into different hierarchical levels. 

Taxonomy is a tool which can help teachers become aware of 

the required level of skill of students, and build assessments 

which verify all levels of taxonomy. Indeed, taxonomies refer 

to a hierarchical classification of cognitive, affective and 

psychomotor behaviours. The most used taxonomies are 

those of Bloom (1956) [22], reformulated by de Landsheere 

(1984) [23], which propose a classification of cognitive 

behaviours in six levels: 

level of knowledge: the student recognizes, memorizes and 

restores elements of information, as he learned; 

level of comprehension: the student grasps the meaning of 
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the elements of the information, he translates and interprets 

information according to what he learned; 

level of application: the student uses his knowledge in new 

situations, he solves problems by mobilizing the required 

skills, he chooses the means and methods to implement; 

level of analysis: the student distinguishes the elements of the 

information and puts them in relation; 

level of synthesis: the student uses the elements of 

information to make new ideas, he connects knowledge from 

several areas to arrive at a new proposal; 

level of evaluation: the student compares ideas, determines 

their value and then makes well-founded choices, he makes a 

judgment on the structure of the information according to 

criteria which he defined. 

The development of the evaluations should take account of 

the objectives actually defined in the programs, and respect 

both the vertical coherence between the general objectives, 

the specific objectives and the operational objectives, and the 

horizontal coherence between the objective, the 

corresponding content and the proposed evaluation. The 

assessment test should include questions of increasing 

difficulty corresponding to taxonomic levels. 

2.1.3. Benefits of the Goal-oriented 

Pedagogy 

Getting participation does not necessarily mean creating 

positive learning. Acting to act, speaking to speak, are 

activities devoid of purpose. Indeed, it is not enough to 

predict what the teacher will do (use the book, analyse the 

text, arrange the notes on the board, etc.), but also know 

clearly what the students will have the opportunity to learn 

and to do. A lesson is prepared according to the pursued 

objectives [9]. 

Goal-oriented pedagogy is the only valid method of rational 

pedagogical planning because it builds programming and 

progression around the learner's activity. As a result, it forces 

teachers, especially those in charge of curriculum 

development, to think and prepare activities in a specific and 

detailed manner. Indeed, it seems inconceivable that a teacher 

knowing what he wants to teach, and determined to check if 

he succeeds, do not choose his teaching method accordingly. 

Moreover, in the implementation of goal-oriented pedagogy, 

the choice of the means used by the teacher for his teaching 

sequences is subordinated to the learning objectives he wants 

to achieve for his students; in other words, the teacher has a 

freedom in his teaching. 

Because of the unambiguous nature of the operational 

objectives, goal-oriented pedagogy encourages explicit 

values, desires and choices which are evacuated in the 

"unspoken". Indeed, not only teachers should build their 

activities on clear goals, but they should also make these 

unambiguously and mysteriously known to their students [9]. 

Goal-oriented pedagogy also provides a rational basis for 

formative assessment and enables learner self-training by 

establishing individualized learning. In fact, knowing the 

objectives he should achieve and the means to achieve them, 

the learner can be in relation to the achievement of 

objectives, when these are formally stated. So, the learner 

knows what awaits him during his apprenticeship, and what 

results will be due to him at the end of his training. 

In the goal-oriented pedagogy, the need to refer to taxonomy 

of learning objectives provides very structuring benchmarks 

for the planning of teaching, learning and evaluation 

activities; it facilitates communication between the different 

actors of the training system [19]. In fact, with goal-oriented 

pedagogy, communication between teacher and students is 

facilitated; as a result, a bilateral training contract is 

implicitly established, which the filling will be verified by a 

final assessment of learning and teaching. The evaluation of 

the achievement of the objectives assigned to a training 

system will allow constantly improving the implementation 

of the method, ensuring its mobility, and acquiring a certain 

internal circumstance, through the articulation of learners' 

tasks on the learning objectives. 

The prior definition of pedagogical objectives also allows for 

clear communication with other education partners, parents, 

school administration, and possibly colleagues. 

Since the objectives contain elements of analysis, needs and 

tasks, goal-oriented pedagogy allows passing on the aims of 

the education from the field of theory to the field of practical 

realization. 

2.1.4. Critique of Goal-oriented Pedagogy 

Goal-oriented pedagogy is about what students will be able 

to do after a learning session; the pedagogical objectives 

method provides a systematic and, to some extent, 

measurable response. But becoming an instrument of 

authoritarian prescription, it perverts the effects which were 

expected. Indeed, it undermines any room for manoeuvre in 

the actions of the teacher and prevents the student's 

fulfilment because the statement of objectives is often 

difficult to understand from a list of contents of knowledge 

[24]. 

It seems inconceivable that a teacher knowing what he wants 

to teach, and determined to check if he succeeds does not 

choose his method of teaching accordingly. However, from 

the moment when the aim is to achieve results defined 

beforehand, the pedagogical practice is no longer defined 

according to the contents of knowledge to be transmitted, but 
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in relation to objectives defined outside these contents. The 

contents are only worth as means to reach the objectives. 

Moreover, not only teachers should build their activity on 

clear goals, but they should also make them known to their 

students without ambiguity or mystery. 

When the objectives are formulated at the outset, the action 

of the school will move away from the intentions of its 

organizers; unless the imprecision of the wording is an 

artifice permitting to pass for noble and humanitarian an 

authoritarian school policy, serving the interests of a 

minority, and realized systematically thanks to pedagogical 

frameworks alone in charge of defining the educational 

modalities, to impose and enforce them. 

Paradoxically, the risk in the implementation of goal-oriented 

pedagogy is atomization when specifying the objectives, i.e. 

the distinction between aim, goals, general objectives and 

specific objectives, and their ranking; indeed, this 

specification leads to a concealment of ends. Finally, goal-

oriented pedagogy produces an unfocused teaching on 

explicit objectives; students must then apply themselves to 

guessing what is important either by analysing the textbooks 

or the kinds of questions asked, or by gathering information 

from their elders. 

Although goal-oriented pedagogy had the merit of putting the 

learner at the centre of school curriculum preoccupations, 

contrary to the old teaching methods, when curriculum 

contents were divided into multiple micro-objectives 

(primary objective, secondary objectives, operational 

objectives), the student learns pieces without understanding 

their meaning and without knowing how they relate to their 

everyday life. Indeed, goal-oriented pedagogy is based on a 

knowledge centre, considered as prerequisite to the activity 

and often discussed in a decontextualized way, stable 

knowledge in their disciplinary configuration, knowledge 

passed on in heritage without any logical progression any 

application framework and any questioning. 

It is regularly criticized for teaching so-called "traditional" is 

to value too much knowledge in comparison to know-how. 

The entry by goal-oriented pedagogy consists in no longer 

asking oneself what is worth being transmitted, by looking 

only at what gives the assurance that something was 

transmitted, and considering only the pragmatic effects of 

education. So, these effects must be observed, because there 

can be education only beyond behaviour, whereas 

behaviourism is silent in repeating that only behaviours can 

be observed. 

Finding its theoretical foundation in behaviourism, goal-

oriented pedagogy considers education as an observable 

production of behaviour, rendering uninteresting what is not 

observable; learning methods, based on behaviourism, thus 

transform teaching into a society of enslavement. The teacher 

should therefore be able to observe in students the obvious 

and undeniable effects of his teaching, to say in advance what 

behaviour he intends to observe, and at what precise moment. 

However, the basic mechanism of this type of learning is the 

conditioned reflex, as studied by Pavlov (1927) [25]. To 

produce a behaviour is therefore to acquire a reflex, in other 

words to produce the stimulus which triggers the expected 

behavioural response. 

2.2. The Skill-based Approach 

Curriculum managers believe that the skill-based approach is 

one of the best known approaches to meeting society's social 

and educational demands and challenges, both economically 

and socially [20]. Indeed, the skill-based approach refers to a 

type of curriculum development which meets specific criteria 

according to a conception of the learning process; it calls for 

a complete reconstruction of training schemes and 

procedures. In this case, each curriculum is developed from a 

coherent body of skills, determined by the trainers and 

stakeholders, to meet the expectations of the work market 

and society. The idea of effective mobilization and 

combination makes each skill inseparable from the contexts 

in which it is implemented. 

2.2.1. Characteristics of the Skill-based 

Approach 

In the skill-based approach, education is based on results, 

performance and excellence, on what an individual should be 

able to achieve or accomplish, and benchmarks which allow 

to explain a standard of content with regard to a level of 

training [26]. 

From the analysis of the different formulations of definition, 

three elements constituting the concept of skill seem 

constant: a skill would be based on the mobilization and the 

coordination, by a person in situation, of a diversity of 

resources; a skill would only develop in a situation; a skill 

would only be acquired in the case of a completed treatment 

of the situation. In other words, we can only talk about skill 

in relation to a class of situations and in a context which 

gives it meaning [17]. 

A skill-based approach requires moving from the knowledge-

to-learning model. The student should be able to develop 

skills from the activities which meet the requirements of the 

curriculum. In this case, the student is responsible for his 

learning and he is responsible for building his own 

knowledge; the aim is to emphasize the need to give the 

student the rightful place in the process of learning. So, he 

will have instruments which will be provided by the teacher, 

for which precise pedagogical actions should be 

implemented. Some are already validated, others will be 
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adopted to facilitate student learning. 

The concept of skill denotes the desire to initiate at school 

the development of complex skills which will be essential for 

the individual's subsequent adaptation to a changing 

environment; it supposes the development of flexible 

intellectual tools which can adjust to transformations and 

thus favour the acquisition of new knowledge. The skill-

based approach therefore considers that the student's 

knowledge is dynamically constructed, permanently 

recombined by himself through the activities the teacher 

proposes to him. As a result, knowledge is expressed through 

the production of practical results after the activities; the 

student must demonstrate a know-how which translates the 

passage from knowledge to competence. 

The skill-based approach helps students develop a personal 

culture which will enable them to know how to act in all 

situations of life; they will be able to proceed in a methodical 

way by learning that to realize a task, to understand it and to 

select the essential one are necessary, then they must plan, 

regulate and check the execution. Students will develop the 

conviction that they can succeed, a necessary condition for 

motivation and involvement in the performance of the task, 

provided that they put the necessary effort into it and take it 

appropriately. 

The evaluation on which it is coherent to rely on curricula 

based on the skill-based approach aims to remove the 

traditional distinction between formative and summative 

assessment [18]. The use of information and tools of a very 

qualitative nature, as the skill-based approach suggests, 

undermines the assessment of validity and fidelity criteria, 

and makes it necessary to rethink the very nature of the 

criteria [15, 16]. Especially since the concept of credibility 

tends to replace that of validity, and those of reliability or 

transferability tend to replace that of fidelity [18]. For 

example, the very controversial debates about the legitimacy 

of using the portfolio for summative assessment purposes 

illustrate that the magnitude of cultural changes involved in 

the evolution of a training program towards the skill-based 

approach should not be underestimated [27]. 

2.2.2. Implementation of the Skill-based 

Approach 

Pedagogical constructivism, the theoretical basis of the skill-

based approach, asserts that concepts are learned more easily 

and efficiently when students build them themselves [28] 

[29]. 

Putting in situation of research and the contextualization of 

learning are more effective than a transmissive approach, on 

the one hand because it is a source of motivation, and on the 

other hand because all the questions, trial, errors, and 

hypothesis that it generates allow real progress in 

understanding. The aim is to bring the student to go through a 

process identical or similar to that which gave rise to the 

knowledge he is studying. In fact, any scientific theory 

appears historically as a response to an interrogation, as the 

product of an approach based on hypothesis and 

verifications, but also on errors and conflicts; knowledge is, 

historically, social and cultural constructions, marked by the 

ideas, the contradictions peculiar to the era which saw them 

born. 

A skill results from an adequate understanding of integrated 

and accessible knowledge, know-how and skills which can 

be mobilized efficiently because they have been used 

regularly and successfully in a wide variety of contexts and 

disciplines, both in school and in everyday life [30]. From 

this analytical definition of a skill, prior pedagogical acts 

arise: 

the teacher is primarily concerned with the quality of the 

understanding of the learning which has been done; 

questioning the student is the preferred method to understand 

what the student understands; 

during the process of learning, the teacher helps students to 

discern the elements they must understand and memorize, 

both in terms of knowledge and know-how; 

after a first apprenticeship, the teacher introduces students to 

learning contexts where they use their new knowledge, which 

enables them to mobilize them in situations inspired by 

reality; 

during these activities, the teacher continues the questioning 

to ensure the correct understanding of the task to be 

performed by students, and gives to each of them the relevant 

feedback on the process and the result. 

During the implementation of the skill-based approach, 

teachers should not only help students to develop skills, but 

mostly be able to show these students their talents and thus 

contribute to their knowledge of themselves. In this case, 

each situation of skills’ development or skills’ assessment 

must be "unpublished" for the student [31]. 

The teacher should start each class by proposing activities to 

the students. The teacher should first mention the title of the 

task, the theme, the macro-skill and the corresponding task 

family. Then, he should state the learning objects (knowledge 

and know-how), as well as the questioning to which the 

resolution of the task will answer. The situation proposed to 

the student must imperatively break down into four parts: the 

context, the expected production, the aids and constraints, and 

the instructions. From this perspective, the teacher no longer 

has to teach; he becomes the "coach", the animator and the 

accompanist of students who will advance at their own pace. 
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The student is led by the teacher to recognize the situations in 

which his knowledge and his steps are relevant. Parameters 

such as familiarity, evidence, quantity and quality facilitate or 

complicate this recognition. In fact, each new context 

requires new learning. A skill is acquired when the transfer is 

possible, when the student acquires the ability to mobilize the 

cognitive dimension in different contexts, different situations. 

Knowledge and know-how should be mobilized in many 

learning situations in which student is involved [31]. 

De Meerler (2006) [32] also explains that concepts of 

diversity and flexibility are at the centre of skill-based 

teaching. Students build their learning path by highlighting 

individual goals. New tools, such as personal development 

plans, portfolios, action plans and operational interviews, 

serve as tools to frame this evolution. 

2.2.3. Contributions of the Skill-based 

Approach 

The skill-based approach developed alongside other 

converging concepts such as contextualized teaching and 

learning, authentic assessment and professional expertise; it 

was able to provide interesting elements for developing 

curricula dedicated to the development of professional 

expertise, by encouraging upstream planning in a 

contextualized way and with an integrative vision of teaching 

and learning activities, and evaluation [19]. 

In order to develop an explicit model for learning a skill, this 

approach is also likely to facilitate teachers' feedback and 

their relevance; in the same way, this requirement is likely to 

facilitate the exploitation of the function of explicit role 

model as a modality of educational intervention, particularly 

in context of internships [34]. 

Skill-based professional training schemes are likely to 

stimulate and support students' motivation during their 

journey through the training system, notably by promoting 

their adequate perception of the value of the activities and the 

viability their internal resources [34]. With the skill-based 

approach, the school gives meaning to learning, the student is 

not considered as a container that the teacher has a mission to 

fill, but as a person who builds his knowledge, depending on 

what he is [36]. The knowledge that the student actually uses 

to perform a task is the most important. 

The skill-based approach considers the teaching objectives 

no longer of the order of contents to be transferred but, as a 

capacity for action to be attained by the learner; knowledge, 

skills and behaviours are resources which the student must be 

able to mobilize for a specific task [36]. In this case, skill is 

showed as an original and effective response to a situation or 

a category of situations, requiring the mobilization and 

integration of a body of knowledge, know-how and know-

how; the competent student must be able to cope with new 

and unexpected situations [37]. 

2.2.4. Critique of the Skill-based Approach 

Nowadays, the influence of the skill-based approach in the 

field of education and training cannot be denied, especially 

since curricula are written in terms of skills; these curricula 

emphasize the demonstration of knowledge rather than 

knowledge itself. This approach calls into question a number 

of critics who fear that knowledge will give way to skills, in 

other words, to see the acceleration of the advent of a society 

which focuses only or almost entirely on performance. 

The skill-based approach is a conception of education fully 

dedicated to making school a docile instrument for economic 

profitability; indeed, there is a close relationship between the 

skill-based approach in the world of education and the search 

for skills in favour of economic competition in the world of 

business: the socio-economic world determined the notion 

because the school did not train individuals who were 

sufficiently qualified to enter professional life [36]-[38]. 

Behind the skill-based approach, there are essentially 

economic objectives related to the evolution of the labour 

market. 

For Boutin & Julien (2000) [39], the public authorities use 

education in the service of an ideology of efficiency and 

effectiveness, to the detriment of culture and the development 

of people, and even of learning. They stigmatize a launch 

strategy that takes the form of a "marketing", and obscures 

the reductive aims, the paradoxical foundations and the hasty 

implementation of the skills-based approach. 

The skill-based approach is an abandonment of knowledge. 

Indeed, it is most often criticized for the skill-based approach 

to relegate to the background and neglect the specific 

disciplinary content: knowledge and know-how. First, access 

to knowledge is no longer a teaching goal; knowledge is 

relegated to the rank of instruments for the development of 

skills; Perrenoud (1999) [40] even admits that teacher has to 

teach less knowledge if he really wants to develop skills. 

Second, the only knowledge which is relevant to the skill-

based approach is those which can be mobilized in situations. 

In practice, the student no longer learns living languages and 

literature, he learns to communicate; in science, the student 

no longer tries to understand the natural world, he tries to 

acquire a little scientific culture; the student no longer studies 

history, he learns to read a historical document and 

summarize it or seduce the reader; in computer science, 

students are no longer being introduced to formal logic and 

procedural analysis, and now they are only taught to "fend 

for themselves" in the Microsoft environment. 

The skill-based approach cannot claim to be pedagogical 
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constructivism, because it is the opposite of the founding 

ideas of progressive pedagogies such as the desire to put 

students to work on problem sites, in order to meaning to 

knowledge and learning, and the importance given to student 

activity as a driving force for building skills. Indeed, the 

skills-based approach considers knowledge as a tool to be 

mobilized in the accomplishment of a task, which contrasts 

with the consideration of knowledge as the goal of learning 

through constructivist approaches; from this perspective, 

Timant (2005) [41] explains that knowledge is not at the 

service of skills, rather skills are at the service of the 

appropriation of knowledge, using it and manipulating it. 

For the constructivists, the type of activity is a way, but not 

the only one, to give meaning and to involve the student in 

the construction of knowledge. Constructivist pedagogy does 

not affirm that all knowledge could be reconstructed by or 

with the student; it absolutely does not exclude the direct 

transmission of knowledge and the "frontal" method when it 

is necessary. In the skill-based approach, there is no built or 

passed knowledge, but only developed skills that cannot be 

transmitted or taught; the teacher must seek to create problem 

situations which are both mobilizing and oriented towards 

specific learning [39]. 

In constructivist pedagogy, the student works alone, in 

groups or in interaction with the teacher, to discover the 

necessity of new concepts to be able to solve the problem, so 

that he formulates definitions or properties, to then discover a 

law, he may also be required to refute his hypotheses; so, a 

problem is a framework in which knowledge will be built. In 

the skill-based approach, problem solving is the ultimate 

objective and success criterion; knowledge only intervenes as 

a tool. Between the two approaches, the consideration of the 

error is totally opposed. In constructivist pedagogy, the most 

important thing is not that the student reaches the end of the 

task, but that he used his work, and possible mistakes, to 

progress in the discovery and mastery of knowledge. In the 

skill-based approach, progress in mastering knowledge is not 

an objective in itself; only the final result is important, and 

the error is sanctioned. In constructivist pedagogy, work can 

serve as a support for learning, but it remains the goal of the 

school work; giving up the mastery of complexity to obtain 

efficiency is contrary to a process of access to knowledge and 

access to the understanding of the world [42]. 

The skill-based approach often conveys the idea that there 

would be no single answer, but that every motion for 

resolution must be considered intrinsically, and the different 

solutions simply derive from different opinions, are ideas, 

thus despising the knowledge; knowledge should no longer 

be learning objectives. In most skill-based training programs, 

and for most targeted skills, there is no cognitive model of 

learning. This situation leads to a complete denaturing of the 

conceptual orientations that underlie the meaning of the skill-

based approach: formulation of skills in the form of a long 

list of behaviourist nature, evaluation of resources for 

themselves, sustainability of evaluative procedures 

essentially starting from quantitative data, irrelevance and 

scarcity of feedback activities from teachers, etc. [18]. 

In addition, the skill-based approach reinforces the social 

inequality of the education system [17]. Indeed, the curricula 

resulting from the reform by skills are characterized by their 

lack of precision in terms of cognitive content, because their 

relief is part of the central recommendations of the promoters 

of this approach. Perrenoud (1999) [40] denounces the 

lightening of notional curricula, and the restriction on the part 

of the knowledge taught to favour their mobilization in a 

complex situation, whereas paradoxically, to make students 

carry out complex tasks without mastering knowledge and 

know-how is impossible. Consequently, the teachers cannot 

do otherwise than to transmit the knowledge. 

Another problem is the nature and level of knowledge to be 

mobilized, where curricula leave teachers free to decide this 

question. However, they may be influenced differently in this 

choice by the type of students that everyone will have to face, 

especially by anticipating the levels of difficulty they may 

encounter. Children who attended different schools may thus 

receive a wealth of knowledge, and therefore training on 

tasks, whose level of complexity and difficulty will be very 

different, depending on their learning environment. The 

degrees of integration, complexity and novelty introduced in 

the assessment of skills differ to the point that for some 

students, the problem resolutions boil down to the application 

of disguised or partial routines and for others, they engage 

the relevant combination of complex and original procedures 

by students [42]. 

In the Netherlands, Peter Teune (2004) [43] sees the skill-

based approach as a way of countering a levelling-oriented 

culture; he regrets that teachers do not make many 

differences between students and do not value ambition; 

rather, they seek to set up an education in which each student 

will be appreciated, and judged on his abilities and means, 

requiring individualization of teaching. 

3. Comparison of the Two 
Pedagogical Approaches 

The skill-based approach is built on advances in goal-

oriented pedagogy [44]. Like goal-oriented pedagogy, the 

skill-based approach is based on action lists completed by 

experts. In other words, learning means acting in the light of 

expected behaviours, so based on objectives set in advance; 

the students must know the usefulness of the skill to acquire 
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in a given field, and how they will be able to carry out its 

transfer in another field, according to the principle of 

transversality. Nguyen and Blais (2007) [19] point out that 

the common intention of these two approaches is to make 

teaching and learning effective, by providing a structuring 

framework for the appropriate planning of pedagogical 

interventions and assessment activities, in accordance with 

explicitly identified goals of the training. 

3.1. Conceptual Difference 

The skill-based approach is a way of designing and 

implementing teaching/learning which fills the gaps in a 

goal-oriented pedagogy. The skill-based approach develops 

the idea that the student learns better in the action, when he is 

put in meaningful production situation, involving integrative 

tasks which require the mobilization and integration of the 

acquired skills, and give a global vision of the capacities to 

be mobilized; the goal-oriented pedagogy is centered on the 

acquisition of knowledge and know-how which neglects the 

acquisition of intellectual processes [45]. 

The relationship between the elements of a skill and the 

specific disciplinary knowledge represents a major change 

brought about by the skill-based approach. While with 

curricula based on goal-oriented pedagogy, learning activities 

are usually organized according to the disciplinary content, in 

the skill-based approach, learning activities and integrative 

tasks are planned according to skills. Thus, skill becomes a 

tool for appropriating the disciplinary content in order to 

carry out tasks; moreover, know-how will be learned in an 

integrated way in a skill. The aim is therefore to learn not 

only disciplinary content, but also know-how to effectively 

use this declarative knowledge related to the content. 

In the goal-oriented pedagogy strategies, learning is fragmented 

during the implementation. By giving to these strategies a 

tangible goal, while maintaining the objectives of mastery of 

fundamental knowledge, the skill-based approach gives meaning 

to the knowledge taught at school, increasing their reach beyond 

the horizon of the only success in school tests, and placing at the 

forefront of school missions the formation of autonomous 

thought. The aims are to focus on learning processes, the way 

students learn and use their knowledge, and to reflect on the 

cognitive functioning of individuals. 

3.2. Progress of a Session 

In the goal-oriented pedagogy, the teacher introduces the 

activity by ensuring that the instruction is understood; he 

begins the session with a preparatory phase by recalling what 

was already seen, and starts the activity. Each student knows 

exactly what he has to do, he solves the activity individually, 

referring to the necessary tools of help that the learning 

situations suggest to use; the teacher calls out when he 

notices errors, corrects some statements, and responds to 

students' requests. At the end of the activity, the individual 

productions are read, commented and corrected by the 

teacher, then returned to the students for preservation in the 

notebook. If the whole class passes the exercise, the teacher 

sets other goals for the next session; if a large number of 

students fail the exercise, the teacher plans a review session. 

In a skill-based approach, students first respond individually to 

questions previously asked by the teacher. Then, they think 

together and propose activities, on which they will discuss the 

originality, the feasibility, the possible difficulties, the 

necessary resources, etc. They choose among the propositions, 

depending on which please them, which are accessible, and 

justify their choice; it is the stage of the pooling during which 

they also define the knowledge to be mobilized. Finally, they 

set up working groups to carry out the selected activities, with 

the collaboration of the teacher. During the realization phase, 

the teacher supervises the smooth running and the progress of 

the works, and provides tools of help and guidance; in case of 

conflict in a group, he intervenes to carry out an internal 

mediation; he manages working time, and immediately 

remediates the shortcomings he observes, which will be 

targeted and adapted according to the level of difficulty 

encountered by the students. At the end of the activity, the 

works are presented by their authors, then commented and 

corrected by the other groups; the authors then make a final 

draft after the session, which will be returned after a period set 

by the teacher, to be presented in class, posted or published in 

the school newspaper, for example. 

In order to learn a procedure or knowledge according to the 

skill-based approach, the student must be aware of the use 

which can be made of this procedure or knowledge. So, the 

teacher has to confront the students with a task which they 

can only perform with the knowledge or the procedure which 

they want to acquire; then, the teacher will bring the 

complementary knowledge. In this case, the students, 

thinking about the problem by themselves, will assimilate 

this knowledge better than if the teacher had brought it from 

the beginning. 

3.3. Findings 

Goal-oriented learning allows obtaining a product which 

responds to a precise set of instructions and mobilizes 

predetermined knowledge and know-how. Therefore, during 

an activity, all students do the same thing in the same 

conditions, according to a single instruction set by the 

teacher. The situation is exclusively academic, aiming only a 

very sharp disciplinary knowledge, not guaranteeing the 

control of a real communication skill; the knowledge taught 

is disconnected from reality, and is only a simplified 

presentation of scholarly knowledge. In addition, certain 
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essential transversal skills cannot be developed in individual 

activities and learning situations. 

Skill-based learning helps develop disciplinary skills, as 

knowledge and skills are mobilized and integrated to solve a 

contextualized problem. This learning strategy also 

contributes to the development of transversal skills such as 

group work, methodology and critical thinking; the aim is to 

encourage an approach which introduces learning contents 

based on real-life questions, which gives meaning to 

learning, which makes teaching more attractive. Students are 

fully involved and motivated to do the work; at the end of 

each session, they provide original productions. Indeed, the 

skill-based approach promotes the mobilization of cognitive 

resources in problem solving situations; however, this 

requirement to subject students to unprecedented and 

complex situations is criticized by Crahay [31]. 

A fundamental difference between the two approaches is also 

found in the student assessment method. In fact, assessment 

by skills requires a high level of general knowledge and 

language proficiency, because of the mobilization of 

transversal skills, in problem solving often extended beyond 

disciplinary issues, while the evaluation by objectives only 

aims at restoring knowledge [42]. 

The studies we conducted as part of the implementation of 

the two approaches in chemistry teaching [4] [5] support the 

above claims. Goal-oriented pedagogy seeks the assimilation 

of disciplinary concepts in order to allow the student to 

engage in the exercises. The conditioning of the student to 

achieve the specific objectives of the program allows the 

student to know what exactly is expected from him, what he 

should learn, and the exercises he should be able to solve. In 

this method, the teacher does not encourage the student to 

take initiatives. In addition, goal-oriented pedagogy does not 

care about the contextualization of learning concepts. 

The skill-based learning of chemistry enables students to 

design and conduct a scientific approach to solve a problem, 

and to formulate scientific explanations. With this approach, 

students demonstrate initiative, critical thinking, curiosity 

and creativity; they feel empowered, and more involved in 

the work they are asked to do and in their learning. However, 

mastery of the content prescribed in the curriculum is not 

required, because the mobilization of skills does not require 

the acquisition of disciplinary concepts. 

4. Conclusion 

The goal-oriented pedagogy and the skill-based approach 

were historically two pedagogical approaches aimed at 

clarifying the purposes of training programs and at 

structuring educational planning activities. Because of their 

links with other theories on education, contemporaneous with 

the periods in which they developed respectively and which 

concerned the conceptions of learning, teaching and 

evaluation, they have relatively contrasting educational 

implications, even if we must recognize that they developed 

both in continuity and in rupture with each other. 

Indeed, the conceptual and operational developments of the 

skill-based approach have emerged mainly to overcome the 

limits attributed to the goal-oriented pedagogy; the skill-

based approach is therefore a continuous work of adaptation 

of the goal-oriented pedagogy, which does not require a 

radical break with it. The aim is to reformulate the objectives 

by now explicitly referring to skills [19]. 

On the one hand, goal-oriented pedagogy allows the student 

to acquire disciplinary knowledge, but does not provide for 

their investment in terms of know-how and capacity for 

action. On the other hand, the capacity for action sought by 

the skill-based approach presupposes knowledge and certain 

behaviours, as advocated by goal-oriented pedagogy. 

The conceptual differences which exist between goal-

oriented pedagogy and the skill-based approach allow 

establishing a complementarity between these two 

pedagogical trends. Indeed, the mastery of knowledge and 

the adoption of behaviours cannot be dissociated from the 

intellectual processes which will allow the learner to act 

while having a global and integrated vision of the situations 

he will face. The appropriation of disciplinary contents 

requires that the student can mobilize them through scenarios 

proposed by the teacher, serving as a springboard to develop 

the skills related to it. 

However, we must recognize that similarities have been 

established between, on the one hand, the goal-oriented 

pedagogy, the behaviourist conception of learning, the 

docimological perspective of evaluation, and the pedagogical 

logic centred on teaching, and on the other hand, the skill-

based approach, the socio-constructivist conception of 

learning, the perspective of authentic evaluation and the 

pedagogical logic centred on learning. 

The identification of the benefits and shortcomings of the 

application of goal-oriented pedagogy and skill-based 

approach in the teaching of chemistry in the 5
th

 grade allowed 

us to reinforce the idea of complementarity between both 

approaches. Indeed, it appears in our studies that 1° the 

mobilization of skills requires prior knowledge acquisition 

[4], 2° and the appropriation of knowledge cannot be 

effective without a capacity of the student to use and adapt it, 

depending on the situation he will face [5]; in other words, 

the construction of knowledge by the student must go hand in 

hand with the development of both disciplinary and cross-

curricular skills. 
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The combination of the two approaches should allow to adapt 

teaching according to the needs of the learner and to make 

him benefit from the teacher's contribution to knowledge and 

know-how while giving him the opportunity to assert his 

autonomy during the learning process. A new pedagogical 

model is needed, in which the teacher should be able to 

empower students to become more active, and to improve the 

effectiveness of learning. In addition, the use of information 

and communication technologies for education could serve as 

a support for pedagogical development and innovation to 

improve the quality of learning. 
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