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Abstract 

This research aims to develop two model-drawing methods based on students’ levels of competency, guided by a psychological 

approach to working memory. The study adopts a qualitative method with a case study design. Observations were carried out by 

analyzing six samples of model drawings produced by students in the Visual Arts Education program, Faculty of Art and Design. 

The drawings were categorized into two levels, expert and novice, based on students’ performance in proportion, coloring, and 

detail. The findings show that (1) three students belong to the expert level, producing highly impressive model drawings whose 

proportions, coloring, and details are close to perfection; (2) three students fall into the novice level, with their proportions, 

coloring, and object forms still at a minimal or below-standard quality; and (3) one commonly used method is found to be 

unsuitable for all learners. Therefore, this research proposes two model-drawing methods according to students’ competency 

levels: the Golden Ratio technique for expert-level students and a proportion-and-shape-based technique for novice learners. 
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1. Introduction* 

Model drawing is the process of transferring a live object through direct observation. It is a process of translating 

visual forms from the external world into two-dimensional lines, typically drawn on paper or canvas. In its 

development, individuals’ drawing abilities can generally be classified into two main categories: the expert level, 

characterized by drawings that approach perfection based on three aspects—size, proportion, and form; and the 

novice level, characterized by drawings that show inaccuracy across those same aspects (Tchalenko, 2009). 

Therefore, in art education, particularly in model-drawing courses, students require different instructional approaches 

according to their level of ability. This is essential in order to provide appropriate learning methods that align with 

students’ competence levels. 

In educational settings, instruction in model drawing is often delivered using a single method for students of varying 

ability levels (Andriani et al., 2018). This situation may disadvantage both expert-level and novice students. For 

instance, when expert students are taught using basic methods, the instructional content becomes redundant and 

ineffective. Conversely, when novice students are taught using highly complex methods, they tend to perform poorly. 

(Pollock et al., 2002) argue that when educators provide complex instructional methods, students who lack the 

relevant schemas in their memory will experience diminished performance. This occurs because, in psychological 

theory, human working memory is highly limited (Pollock et al., 2002, p. 83). As a result, students will not be able to 

draw effectively until their internal schemas are built through appropriate instructional methods. 

Therefore, this study aims to develop a method that is more relevant to students’ competency levels. Specifically, the 

research seeks to address these issues through three psychological principles related to human working memory: (1) 

the worked-example effect; (2) the redundancy effect; and (3) the expertise-reversal effect. These three principles are 

interrelated and offer several benefits, including: (1) enabling more comprehensive instructional design, thereby 

reducing extraneous load; and (2) supporting the development of intrinsic cognitive abilities according to learners’ 

levels of expertise. This is crucial because using a single instructional method for students with different 

characteristics may ultimately disadvantage learners. 
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1.1. Worked example effect 

The worked example effect, widely recognized within psychology—particularly in studies on working memory—

refers to the cognitive process involved when learners are introduced to new information (Chen et al., 2015, 2016; 

Kalyuga et al., 2001; Nievelstein et al., 2013; van Gog et al., 2015). Providing worked examples at the introductory 

stage of learning is highly beneficial. According to (Atkinson, 2000; Kalyuga et al., 2001), worked examples play a 

crucial role in developing cognitive abilities, especially for novice learners. The application of worked examples is 

well-suited to students whose skills are still at a foundational level (Buchner et al., 2022; Heitzmann et al., 2023; 

Kinnear et al., 2022; Maddock et al., 2022; Paas & van Merriënboer, 2020; Salmela-Aro et al., 2022; Solé-Llussà et 

al., 2022; van de Pol et al., 2019; Yeager & Dweck, 2020; Zhi et al., 2019), as seen in early instruction across 

disciplines such as music, chess, athletics, programming, mathematics, and likewise in model drawing. 

The strategy of using worked examples is particularly suitable for students with basic abilities, as it enables them to 

plan and form mental schemas when observing examples directly. (Atkinson, 2000) notes that worked examples help 

students manage the heavy cognitive demands of learning new tasks. In addition, this method can increase learners’ 

confidence by demonstrating that they can complete tasks successfully after studying the examples (Schunk, 2012). 

Therefore, the design of worked examples must remain simple and easy to understand when intended for beginner-

level learners, so as to reduce extraneous cognitive load. (Clarke et al., 2006) further emphasize that worked example 

instruction is effective because it is purposely designed to reduce cognitive burden. As a result, implementing worked 

examples for novices requires straightforward instructional steps so that learners can grasp new content efficiently. 

The illustration below represents a commonly taught beginner method, where learners draw a face using a simple 

three-division guideline, beginning from a point located between the eyes. 

Teachers must also recognize that students have varying levels of prior knowledge; some are beginners, while others 

are already experts. Learners are considered experts when they have formed strong internal schemas derived from 

extensive previous experience. While worked examples are highly effective for novices, they become inappropriate 

for expert learners who have already mastered the preliminary steps. (Kalyuga et al., 2001) explain that worked 

examples become ineffective for advanced learners because these individuals already possess the schemas needed to 

understand the material. Hence, instructional design must carefully consider individual differences in skill level. To 

optimize their learning process, advanced learners must engage with instructional tasks that match their experience, 

enabling them to strengthen problem-solving skills (Kalyuga et al., 2001). 

Nevertheless, worked examples can also present weaknesses when misapplied. One drawback emerges when 

learners’ attention becomes split due to complex or poorly designed examples. For novice learners, instructional 

schemas must remain simple (Sweller & Cooper, 1985). When worked examples are designed with unnecessary 

complexity, the effectiveness of the method diminishes. (Sweller, 1998, p. 19) further notes that designing worked 

examples is not always easy, as overly complicated examples can render the method ineffective. In such cases, 

students will struggle to understand and benefit from the instructional material. 

 

 

 

 

 

 

 

Figure 1. Example of redundant information in a drawing book. (Hogarth, B., 1989) 
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1.2. Redundancy effect 

The redundancy effect refers to the theory that explains how instructional methods may become ineffective when 

information provided is excessive or unnecessary. When multiple media or forms of information are presented 

simultaneously, the content may become redundant, causing the learning process to be less efficient for students. 

(Kalyuga et al., 2001; Sweller, 1998) and (Sweller, 1998) state that appropriate instructional strategies help students 

better understand the material being taught.  

For novice learners, instructional materials should contain simplified text accompanied by clear visual emphasis, 

whereas for expert learners, the focus should shift toward visual information with minimal or reduced text (Azman & 

Johari, 2022; Baceviciute et al., 2022; Chiu et al., 2020; Hahnel et al., 2019; Li et al., 2020; Shadiev & Sun, 2020). 

Therefore, in model-drawing instruction, it is more effective to prioritize high-quality, relevant information rather 

than providing excessive textual explanation. Simplifying instructional content remains one of the most effective 

strategies for supporting learners (Sweller, 1998). 

1.3. Expertise Reversal Effect 

The expertise reversal effect is conceptually similar to the redundancy effect. In practice, this principle relates to the 

differences between learners who are already experienced and those who remain at the novice level. When learners 

have prior knowledge of a particular topic, additional instructional information becomes unnecessary and unhelpful 

(Sweller et al., 2011). To achieve more targeted learning outcomes, instructional strategies must be designed with 

multiple approaches that align with students’ varying levels of ability (Armougum et al., 2019; Bates & Moore, 2022; 

Belfiore et al., 2022; Ben Chikha et al., 2023; Emhardt et al., 2023; Glückler et al., 2023; Patel, n.d.; Porter et al., 

2022; Ross et al., 2019; J. van Merriënboer, 2023). When learners already possess knowledge related to the subject, 

the use of detailed text-based explanations becomes ineffective. This situation is known as memory overload, in 

which excessive and unnecessary information leads learners to lose focus on instruction (J. J. G. van Merriënboer & 

Sweller, 2005). 

For more experienced learners, instructors should implement faded worked examples or remove worked examples 

altogether. This means that instruction should no longer focus on step-by-step examples but instead emphasize 

problem-solving tasks (Sweller et al., 2011). Through this approach, learners concentrate on improving their 

weaknesses and enhancing their overall skill development. Therefore, in model-drawing instruction, worked examples 

should serve as the primary instructional tool for novice learners, while advanced learners should focus on expanding 

their capabilities and addressing specific areas that require refinement. 

2.  Research Method 

This study employs a qualitative research method. The selection of this approach is based on the need to analyze and 

interpret meaningful aspects relevant to the research objectives (Cohen, 2017). The primary focus of the study is to 

examine the final skill levels of learners who have been taught using a single instructional method, namely the 

proportion method. Based on these findings, the study aims to recommend instructional methods that correspond to 

learners’ varying competency levels, supported by evidence drawn from the students’ artworks. 

The research design adopted in this study is a case study, which is considered highly relevant in visual analysis 

(Yuwono, 2019). The objectives of this study are: (1) to identify students’ drawing ability levels in the context of 

model drawing, and (2) to develop instructional methods that align more effectively with learners’ levels of expertise. 

This design is grounded in psychological theories of working memory (Kalyuga et al., 2001), the model-drawing 

principles presented in (Hampton, 2009), and the application of the Golden Ratio technique popularized by Leonardo 

da Vinci. 

The participants in this study were students who had completed the Model Drawing course, specifically third-

semester students from the 2021 cohort in the Visual Arts Education Program at the Faculty of Art and Design, 

Universitas Negeri Makassar. Six samples of students’ model drawings were selected randomly to obtain more 

accurate and representative data. The names of the participants were anonymized and replaced with codes such as A1, 

A2, A3, and so forth. The researcher conducted observations directly on the students’ artwork. 

More specifically, the study applies two basic facial-drawing techniques tailored to students’ competency levels, 

which are classified as novice and expert. This classification is based on Kalyuga’s psychological framework of 
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working memory. To analyze expert-level performance, the Golden Ratio theory was used (Britz, n.d.; Manolo 

Esteban Bravo Encalada et al., 2023; Marilyn Dayana Argudo Velasteguí et al., 2023; Moridani et al., 2023; Peng et 

al., 2022). Meanwhile, novice-level learners were analyzed using (Hampton, 2009) fundamental perspective method 

for constructing facial features as outlined in his model-drawing work. 

3. Results and Discussions 

1.4.  Results 

 

1.4.1. Model-Drawing Ability of Visual Arts Education Students (2021 Cohort), Faculty of Art and Design, UNM 

This study began with a literature review focusing on psychological research related to human cognition and working 

memory. The purpose of this review was to obtain information on learners’ levels of ability, which would later be 

used to determine more appropriate instructional methods. The findings of this research indicate two distinct learner 

characteristics: students who demonstrate expert-level abilities and those who fall into the novice category. Expert-

level learners are characterized by highly detailed and proportional drawings, although not yet perfect—likely due to 

instructional methods that rely on only a single approach. Meanwhile, novice-level learners are identified by drawings 

that are significantly disproportionate, accompanied by less accurate shading techniques. 

Based on observations of the students’ artwork, the researcher identified two instructional methods that are more 

suitable for their respective ability levels. For expert-level students, it is recommended that they refine their 

proportional skills to achieve more accurate and harmonious drawings. This can be accomplished using techniques 

inspired by Leonardo da Vinci. On the other hand, novice-level students should be required to use a model-drawing 

book as a reference, with instructional materials presented using minimal text and visually uncluttered examples. 

Clear and guided model-drawing resources are essential for beginners; therefore, instructional approaches for novice 

learners should start with mastering only the fundamental proportions. 

1.4.2. Expert-Level Student Ability 

Among the six drawing samples collected, three students demonstrated skills that fall into the expert-level category. 

These students were anonymized as A1, A2, and A3. Below is the model-drawing example produced by A1, an 

expert-level student. The student’s drawing shows a high degree of detail; small features such as the shadows around 

the eyes and the curvature of the hair are rendered with remarkable precision. However, in terms of proportion and 

overall balance, the drawing still has room for further improvement. 

 

Figure 2. Model drawings by students A1, A2, and A3, respectively, categorized as expert level (Personal 
Documentation, 2024). 

The second expert-level drawing is a portrait of an elderly woman created by student A2. Although the drawing is 

unfinished, the level of detail, accuracy, and shading is highly impressive. Technically, A2 has mastered model 



Djirong et.al |  Daengku: Journal of Humanities and Social Sciences Innovation, 2025, 5(6): 782–792 

786 

drawing to an almost perfect degree. However, the weakness in this work lies in the imbalance between the left and 

right sides of the face, particularly in the nose and mouth area. As a result, the portrait appears wider and less 

harmonious. 

Next is the model drawing by student A3, who depicted the Hollywood actor Keanu Reeves. This drawing displays 

an exceptional level of detail and likeness, placing it firmly within the expert category. However, a noticeable error 

appears in the overall facial proportion, which is slightly elongated, especially around the nose. Through the 

observation of A3’s work, the researcher identified distinct variations in drawing quality depending on the 

instructional method provided. When the teaching method did not align with the student’s skill level, the resulting 

drawing quality decreased significantly. This indicates that appropriate instructional methods greatly influence A3’s 

performance, enabling the student to achieve expert-level outcomes when the method matches their learning needs. 

1.4.3. Novice-Level Student Ability 

Of the six model-drawing samples collected, three students demonstrated abilities that fall into the novice category. 

Their model-drawing skills show very basic levels of sketching, proportional accuracy, and black-and-white shading. 

These students were anonymized as A4, A5, A6, and A7. Below is the model drawing produced by A4, whose work 

reflects a beginner level of ability, particularly in black-and-white shading, proportion, and, most notably, the facial 

structure, which appears flat and lacks depth. 

 

 

 

Figure 3. Model drawings by students A4, A5, and A6, respectively, categorized as novice level (Personal 

Documentation, 2024). 

The next drawing, produced by student A5, depicts the renowned South Sulawesi painting maestro A. Kahar Wahid. 

The student’s ability is categorized at the novice level. This is evident from the inaccurate proportions, which cause 

the portrait to appear dissimilar to the original subject. The shading in the drawing is also quite rough and appears 

unfinished. The work would improve significantly if the anatomical structure of the face were rendered more 

accurately, thereby achieving better proportional balance. 

Similarly, the third drawing, created by student A6 and portraying an elderly woman, clearly demonstrates novice-

level ability. The use of instructional methods that were not aligned with the learner’s skill level contributed to 

ineffective learning outcomes. Therefore, to support the development of this student’s drawing ability, instructional 

methods must be chosen based on the learner’s competency level. For novice learners, the use of reference books or 

guided model-drawing materials is highly important and can help them progress toward the expected level of skill. 
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1.4.4. Instructional Design for Expert-Level Model Drawing 

Two student drawings were selected for observation using the Golden Ratio proportion method at the expert level 

(Figure 5). The results show that both drawings are nearly perfect; however, applying the Golden Ratio method can 

further refine the students’ abilities and elevate their work toward a more optimal level. The illustration below 

demonstrates the facial-drawing method based on the Golden Ratio theory. The facial regions—particularly the eyes 

and nose—are critical areas in model drawing, as the likeness between the subject and the drawing is largely 

determined by the accuracy of these features. 

 

Figure 4. The Golden Ratio applied to the proportions of the Mona Lisa painting (Personal Documentation, 2024). 

In Figure 5, the drawing on the right shows proportional inaccuracies in the height of the nose and chin. In model 

drawing, even a one-millimeter difference can significantly alter the character of a face. Meanwhile, the drawing on 

the left in Figure 5 illustrates additional proportional inconsistencies. By applying the Golden Ratio method, these 

weaknesses can be clearly identified. When used during the facial sketching process, this method can help improve 

accuracy and ultimately enhance the overall quality of the model drawing. 

 

Figure 5. Facial proportion analysis using the Golden Ratio inspired by the Mona Lisa (Personal Documentation, 

2024). 
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1The image above represents a method that can be used for expert-level instruction. In this approach, learners receive 

information in the form of visual guidelines—such as red lines—rather than textual explanations. This method also 

provides expert-level students with a different level of challenge, enabling them to further refine and advance their 

drawing abilities. 

1.4.5. Instructional Design for Novice-Level Model Drawing 

In model-drawing instruction for the 2021 cohort of Visual Arts Education students, they were taught using a 

commonly applied yet inaccurate method (Figure 13). This method is unsuitable because it divides the face into three 

equal sections for all characters, assuming that every face shares the same structure. It is important to note that each 

facial character has its own unique features, and the proportions of male and female faces, in particular, differ 

significantly. 

Figure 6. Comparison between the commonly taught facial-drawing method (left) and its weaknesses (right) 

(Personal Documentation, 2024). 

Therefore, the recommended model-drawing method for novice-level learners is to begin by studying proportion and 

basic forms, as illustrated in Figure 15. The advantage of Hampton’s method is that students focus more on 

understanding form, shadow, and proportion through comparative observation of the model’s facial structure, rather 

than relying on the commonly used three-part numerical division method. 

 

Figure 7. Basic facial-drawing technique for novice learners (Hampton, M., 2009). 

1.5. Discussion  
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The findings of this model-drawing study reveal two distinct learner characteristics, consistent with the framework 

proposed by (Kalyuga et al., 2001; Sweller et al., 2011). The results show that students fall into two sharply different 

ability levels: expert and novice. From a psychological perspective, particularly regarding human working memory, 

expert learners are those who possess prior learning experience, enabling them to achieve higher levels of drawing 

performance. Conversely, novice learners have minimal experience and rarely practice their drawing skills, resulting 

in model drawings that remain at a beginner level. This study therefore outlines two learner groups and proposes two 

instructional methods suited to each level. 

First, three of the six students (A1, A2, and A3) demonstrated expert-level model drawing. Their drawings exhibit 

strong proportional accuracy and detailed resemblance to the subjects. However, their work still holds potential for 

further refinement. Thus, instructional methods appropriate for beginner learners are no longer relevant for these 

students. Worked examples, which are highly effective for novices, become unsuitable for expert learners. This aligns 

with (Kalyuga et al., 2001; Sweller et al., 2011), who explain that worked examples lose effectiveness once learners 

possess sufficient schemas related to the material. 

Second, three students (A4, A5, and A6) were categorized as novice-level learners. These students exhibited 

difficulties in understanding form and shading. For this level, worked examples are recommended to support the 

development of their motor and cognitive skills in model drawing. This is in line with (Atkinson, 2000; Sweller et al., 

2011), who state that worked examples provide substantial cognitive support for novice learners and enhance early-

stage skill acquisition. 

Third, once students such as A1, A2, and A3 recognize the instructional methods and skill requirements in the model-

drawing course, they should be introduced to expert-level techniques, such as Leonardo da Vinci’s Golden Ratio 

method. According to (Sweller et al., 2011), when learners already possess the necessary knowledge, additional 

instructional text becomes redundant and ineffective. Therefore, expert-level students should receive instruction that 

relies less on textual explanation and more on visually guided information, which they can easily interpret due to pre-

existing schemas in their memory (Kalyuga et al., 2001). 

Fourth, novice-level learners must use appropriate drawing methods tailored to their ability level. However, they 

should not rely on simplified methods that are inaccurate or imprecise. (Sweller, 1998; Sweller & Cooper, 1985) 

emphasize that beginner instruction must use simple, clear methods—but simple does not mean incorrect. As 

demonstrated in this study, the commonly used method lacks accuracy and does not account for differences in gender-

based facial proportions. Therefore, a more suitable simplified method is (Hampton, 2009) technique and other similar 

approaches that emphasize dimension, form, and proportion. 

4. Conclusion 

This study identifies two distinct levels of student ability in model drawing, namely the expert level and the novice 

level. The six samples analyzed in this research consisted of three students who demonstrated expert-level abilities, 

indicated by detailed drawings that closely resembled the original subjects, and three students whose drawings were 

categorized as novice level, characterized by disproportional forms and foundational skill limitations. 

The researcher also found that the commonly used drawing method among students was not aligned with the 

structural requirements of model drawing. As a result, expert-level learners were unable to reach their full potential, 

while novice learners struggled to develop their basic skills effectively. Therefore, this study proposes two 

differentiated instructional methods: the use of the Golden Ratio technique for expert-level students, which aligns 

well with their advanced abilities, and the use of reference-based model-drawing methods—such as those presented in 

Hampton’s book—for novice learners. These recommendations aim to address the diverse learner characteristics 

present in the classroom. 

In teaching model drawing, educators must carefully consider the unique characteristics of each learner, as students 

require instructional approaches tailored to their specific needs. Based on the findings of this study, two general 

learner profiles were identified: expert-level and novice-level students. Thus, it is strongly recommended that 

instructional methods in model drawing be differentiated according to learners’ cognitive schemas and prior drawing 

experience. Since this research focuses primarily on psychological aspects of learning, future studies may expand 

upon these findings by exploring creativity in model drawing, offering new perspectives that may further enrich the 

field. 
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