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ABSTRACT 

The disconnect between classroom knowledge and everyday 

experience in science teaching is one of the most persistent obstacles to 

durable and meaningful learning. This chapter centers on the REACT strategy 

(Relating, Experiencing, Applying, Cooperating, Transferring), a concrete 

solution that the context-based learning approach offers to this disconnect. 

The discussion is woven around the findings of a quasi-experimental study 

that tested the effect of teaching the sixth-grade "Transmission of Electricity" 

unit through the REACT strategy on academic achievement, retention of 

learning, and attitude toward the course; however, rather than merely reporting 

these findings, the chapter situates them within a thematic synthesis of 

constructivist theory, context-based learning models, and the REACT 

literature. The findings show that the REACT strategy has a strong and 

consistent effect on academic achievement and short-term retention, while its 

effect on attitude is statistically significant but more modest in magnitude. The 

chapter interprets this pattern in relation to the conflicting attitude findings in 

the literature, offers concrete recommendations for classroom practice, and 

proposes a research agenda for testing context-based teaching in physics-

based topics, one of the field’s most conspicuous gaps. 

 

Keywords: REACT strategy, context-based learning, constructivism, academic 

achievement, science education, transmission of electricity 

1. INTRODUCTION: WHY DOES LEARNING WEAKEN WHERE 

CONTEXT IS LOST? 

A student may recite the resistance formula in a circuit diagram from 

memory, yet the same student may be unable to explain why an extension cord 

at home heats up, or why an electrician uses cables of different thicknesses. 

One of the oldest and most persistent problems of science education lies 

precisely here: the disconnect between the knowledge produced inside the 

classroom and the experience lived outside it. Students can often give the 

"correct answer" without seeing what that answer corresponds to in the real 

world. This situation is a reminder that science teaching is not merely a 

transfer of concepts but also a process of meaning-making. 
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This chapter brings together two complementary responses that the 

literature on educational psychology and science education offers to this 

disconnect — constructivist learning theory and the context-based learning 

approach — within a single strategy, REACT (Relating, Experiencing, 

Applying, Cooperating, Transferring). The empirical ground of our discussion 

is a quasi-experimental study that tested the effect of teaching the sixth-grade 

"Transmission of Electricity" unit through the REACT strategy on student 

achievement, retention of learning, and attitude toward the course. Our aim 

here, however, is not to re-report that study, but to situate it within a broader 

theoretical and empirical discussion in order to generate knowledge that is 

transferable to both researchers and practicing teachers. 

The topic of the transmission of electricity was not chosen for this 

discussion by accident. Concepts such as current, resistance, conductivity, and 

insulation, despite their high level of abstraction, are physical phenomena that 

constantly appear in everyday life, spanning a wide range of daily experience 

from household wiring to automotive electrical systems, from charging cables 

to household electrical appliances. This dual property — the coexistence of 

high abstraction with high everyday exposure — makes the topic a convenient 

laboratory for testing the effectiveness of context-based teaching strategies. 

Indeed, as we will show in later sections, the REACT strategy has mostly been 

tested in chemistry teaching in both the domestic and international literature, 

while its use in physics remains comparatively limited. The study addressed 

in this chapter contributes to that gap through a physics-based science topic. 

The remainder of the chapter is organized as follows: the second section 

critically examines the theoretical line running from constructivism through 

context-based learning to the five steps of the REACT strategy. The third 

section presents the national and international research findings accumulated 

on the REACT strategy, not as a chronological list but as a thematic synthesis, 

and identifies the field’s most notable knowledge gaps. The fourth section 

presents the methodological framework of the study, the fifth the findings, the 

sixth the dialogue these findings establish with the literature, the seventh the 

implications for classroom practice, and the final section the recommendations 

for future research. 
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2. THEORETICAL FRAMEWORK: THE LINE FROM 

CONSTRUCTIVISM TO REACT 

2.1. Constructivist Learning Theory: The Nature of Knowledge That 

Cannot Be Transferred from Outside 

The core claim of constructivism is simple yet radical: knowledge is not 

a ready-made package that can be transferred as-is from a teacher to a student; 

each learner reconstructs new knowledge through their own mental schemas, 

prior experiences, and social interactions. This view is not merely a 

psychological theory explaining learning as a concept; it also carries an 

epistemological stance on the nature of knowledge itself, assuming that 

knowledge does not exist as an objective, fixed reality independent of the 

individual, but is instead continually reproduced through the subject’s active 

participation. 

The three main branches of constructivism — radical, cognitive, and 

social — actually provide different answers to the question of "where" this 

construction process takes place. Glasersfeld’s radical constructivism 

confines knowledge entirely within the individual’s world of experience, 

while Piaget’s cognitive constructivism seeks a universal logic of cognitive 

development through the schema-assimilation-accommodation cycle; 

Vygotsky’s social constructivism, in turn, argues that knowledge appears in 

the domain of social interaction before it appears in the individual mind. The 

point at which these three approaches diverge matters, because it carries 

different implications for classroom practice: radical and cognitive 

constructivism leave the student largely to their own process of discovery, 

while social constructivism opens more space for the active guiding role of 

the teacher and peers. It is worth noting here that the cooperating step of the 

REACT strategy overlaps particularly with these social constructivist 

foundations; the strategy assumes that knowledge is constructed not only 

through individual discovery but also through negotiation with peers. 

Despite this theoretical richness, a frequently voiced criticism of 

constructivism’s classroom application is that the approach speaks more 

clearly about "what should not be done" (for example, direct transmissive 

teaching) than about "what should be done." In other words, while 

constructivism insists that the teacher should move into the role of guide, it 

offers relatively few practical tools for what the concrete steps of that guidance 
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should look like. It is precisely at this point that the context-based learning 

approach enters: it is an attempt to translate the philosophical framework of 

constructivism into a concrete, classroom-applicable teaching logic. 

2.2. Context-Based Learning: Reconnecting Knowledge with Life 

The historical roots of context-based learning trace back to the Salters 

Project, developed at the University of York in England in the 1980s. The 

project’s starting point is notable: this initiative, which began when a salt-

trading company (Salters) wanted to bring the connection between the 

chemical industry and everyday life into the curriculum, quickly grew beyond 

a mere curriculum material into a teaching philosophy. This origin itself shows 

that context-based learning is not an academic laboratory invention but an 

approach born of the practical need between industry and education — which 

explains, at once, both its strength (applicability) and its limitation (the 

relatively weak theoretical systematicity). 

At the core of the approach lies a simple but powerful premise: learning 

is not a process that starts from an abstract concept and is then "applied" to 

everyday life, but rather the reverse — a process that starts from a concrete 

event or problem in everyday life and arrives at the concept. This reversal of 

sequence is not cosmetic; it also changes the student’s motivational position. 

In the traditional sequence, the student asks "why am I learning this?" at the 

end of the lesson, if at all; in the context-based sequence, this question is the 

starting point of the lesson and establishes the rationale for engagement from 

the outset. 

The literature has developed more than one model that translates 

context-based learning into classroom practice; a comparative examination of 

these is instructive for clarifying where the REACT strategy stands within the 

field. 

Keller’s Four-Step Model (attention-relevance-confidence- 

satisfaction) is rooted in motivational psychology, and its strength is that it 

directly converts the student’s affective process (interest, confidence, 

satisfaction) into steps. However, the model’s relatively limited guidance on 

the cognitive process — that is, on how the concept is to be constructed — 

makes it more of an "introductory technique"; its scope is limited for carrying 

the backbone of an entire lesson or unit. 
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Panprueksa’s FEACA Model (focusing-exploring-analyzing-

conceptual development-application) handles the cognitive process far more 

systematically; in particular, keeping "analyzing" and "conceptual 

development" as separate steps leaves room for misconceptions to be noticed 

and corrected. However, the model does not explicitly include social 

interaction among students (cooperation) as a step, which makes its 

connection to social constructivist principles weaker compared with REACT. 

The Wieringa, Janssen, and Van Driel Model (context adaptation-

context-bound problem-application-reflection) adds a metacognitive layer 

through the "reflection" element at its final step, encouraging students to 

become aware of their own learning process. Although this partly overlaps 

with REACT’s transferring step, REACT’s transfer is more about "carrying" 

knowledge into a new context, whereas the reflection in the Wieringa model 

focuses on "thinking about" the process itself — a subtle but important 

difference. 

Against this comparative background, the distinguishing feature of the 

REACT strategy is that its five steps (relating, experiencing, applying, 

cooperating, transferring) bring together the cognitive construction process, 

social interaction, and transfer capacity within a single cycle. This 

comprehensiveness — despite the limitations we will discuss later — has 

made the strategy the most frequently preferred context-based model in the 

literature. 

2.3. The REACT Strategy: A Five-Step Learning Cycle 

The REACT strategy was developed by the Center for Occupational 

Research and Development (CORD) and takes its name from the initial letters 

of the five words that compose it — Relating, Experiencing, Applying, 

Cooperating, and Transferring (Crawford, 2001). Each step of the strategy 

addresses a different cognitive or social function of the learning process; 

below, we not only define each step but also discuss its theoretical function 

and its applicability in the classroom. 

Relating. This step answers the question of "why it matters" before the 

lesson even begins. The teacher activates the student’s prior experience by 

starting from a story, a reading passage, a concrete object, or a daily event. 

Relating is the step most directly connected to constructivism among the five, 

because it prepares the ground on which new knowledge will be built by 
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activating the student’s existing schemas. In classroom practice, the 

effectiveness of this step depends largely on how close the chosen context is 

to the real-life experience of the student group; an abstract or distant context 

reduces the relating step to a merely formal "warm-up activity" and causes it 

to lose its actual function. 

Experiencing. In this step, the student encounters an activity 

(experiment, laboratory work, worksheet, simulation) that lets them directly 

experience the abstract concept. What must be emphasized here is that 

experiencing does not merely mean "doing something by hand"; the real aim 

is to ensure that the student encounters the concept through a channel suited 

to their own learning style (visual, auditory, tactile). Under-designing this step 

— for example, when the experiment is only demonstrated by the teacher 

while the student remains a passive observer — is the most common 

implementation error that weakens the strategy as a whole. 

Applying. This is the use of the knowledge gained in the experiencing 

step in a task oriented toward a real-world problem. The function of this step 

is to move knowledge out of rote memorization and into a functional state; the 

student no longer merely "knows" but reaches the position of being able to 

"use." As Ingram (2003) emphasizes, the applying step has a function that 

elevates not just the internalization of knowledge but also the level of 

understanding. 

Cooperating. This is students working together in small groups to 

negotiate knowledge. This step represents the strategy’s social constructivist 

dimension; knowledge is shaped not only in the individual mind but also in 

dialogue among peers. It can be argued that the cooperating step is the most 

sensitive one in terms of classroom management — in cases where group 

dynamics are not well managed (for example, one student dominating the 

group), this step can turn from a learning opportunity into a waste of time. 

Transferring. This is the strategy’s final and perhaps most cognitively 

demanding step: the student carries the knowledge they have learned into a 

new situation different from its original context. This step is typically framed 

as homework, a research task, or problem-solving in a different context. 

Transfer is regarded as one of the strongest indicators of the durability of 

learning, because it shows that knowledge can be applied flexibly to different 

situations rather than remaining bound to a single context. 
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2.4. A Critical Interim Assessment: Where Do REACT’s Limits Begin? 

The comprehensiveness of the REACT strategy also harbors its greatest 

implementation risk: applying all five steps completely in every single lesson 

carries a high cost in terms of time and materials. Indeed, as we will see in the 

following section, this study also required a three-week (12 lesson-hour) 

implementation period — a serious feasibility constraint for schools with a 

tight curriculum schedule. Moreover, the systematic pursuit of the five steps 

requires the teacher to master not only subject-matter knowledge but also 

activity design, material preparation, and group-management skills; this 

increases the strategy’s "teacher dependency" — that is, the extent to which 

the quality of implementation depends largely on the teacher’s preparation 

effort. This observation will resurface when we interpret the inconsistent 

attitude findings discussed in later sections. 

3. SYNTHESIS OF THE LITERATURE: WHAT DOES THE 

ACCUMULATED KNOWLEDGE ON REACT SAY? 

An expanding body of empirical literature has accumulated on the 

REACT strategy since 2001 — since Crawford’s study that systematized the 

strategy. Rather than presenting this literature as a chronological list, 

synthesizing it around four thematic axes makes both the field’s accumulated 

knowledge and its knowledge gaps more clearly visible: (a) effects on 

academic achievement, (b) effects on attitude and motivation, (c) findings on 

the retention of learning, and (d) the strategy’s distribution across disciplines. 

3.1. Effects on Academic Achievement: A Relatively Consistent Pattern of 

Findings 

The large majority of studies examining the effect of the REACT 

strategy on academic achievement report significant differences in favor of 

the strategy. In chemistry, Aktaş’s (2013) computer-assisted REACT 

implementation on the particulate structure of matter and heat; in biology, 

Görmüş’s (2021) study on the circulatory system; in social studies, Arıkan’s 

(2019) research on the "People, Places, and Environments" unit; and, across 

science education generally, the materials Kirman Bilgin (2015) developed for 

the "Structure and Properties of Matter" unit all consistently report 

achievement gains in favor of the experimental group, across different age 

groups and different subject areas. A similar pattern is seen in the international 
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literature as well: Herlina, Turmudi, and Dahlan’s (2012) study on 

mathematical communication skills conducted in Indonesia, and Quainoo, 

Otami, and Owusu’s (2021) research on molecular genetics teaching in Ghana, 

produced similar results in different education systems. 

At first glance, this consistency strengthens the impression that the 

REACT strategy has a reliable effect on academic achievement. A 

methodological caveat is necessary here, however: the majority of the studies 

examined were conducted in a quasi-experimental design with relatively small 

samples (generally in the range of 30-90 students). By their nature, quasi-

experimental designs do not randomly assign groups but use existing classes; 

this keeps alive the risk that teacher effects, classroom climate, or unselected 

variables may confound the results. It is therefore more accurate to read the 

"consistent positive effect" finding in the literature as strong but not 

conclusive evidence for the effectiveness of the REACT strategy. 

3.2. Effects on Attitude and Motivation: A Picture More Complex Than 

Expected 

Unlike the academic achievement findings, the literature on the effect 

of the REACT strategy on student attitude and motivation presents a much 

more mixed picture — and this complexity may in fact be more instructive for 

the field than the achievement finding. On one hand, studies such as Ingram 

(2003), Çam (2008), and Özkan’s (2022) study on matter cycles report that 

the REACT strategy significantly and positively affects students’ attitudes 

toward the course. On the other hand, studies such as Görmüş (2021), Kılıç 

(2015), Ültay (2012), Yalçın (2020), and Yıldırım (2015) found that the same 

strategy did not create a statistically significant difference in attitude. Erdoğan 

Karaş’s (2019) study on the seventh-grade cell and division unit goes even 

further, finding significant results in favor of REACT for academic 

achievement and retention while finding no trace of a significant increase on 

attitude and motivation scales. 

This seemingly contradictory pattern of findings carries an important 

clue about the nature of the variable being measured, rather than reflecting a 

random inconsistency. Academic achievement is a cognitive outcome that can 

change relatively quickly through a direct teaching intervention; attitude, by 

contrast, is a relatively stable affective structure shaped by the accumulation 

of a much larger number of cumulative experiences (previous teachers, family 
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attitudes, peer interaction, general self-efficacy beliefs about the course). 

Expecting a three-week intervention to change an attitude that has settled over 

years to a statistically significant degree may be, from the outset, an ambitious 

assumption. Seen this way, the "inconsistent" findings on attitude may stem 

not from the strategy’s failure but from attitude’s natural resistance to change 

— which points to the need to evaluate the REACT strategy’s effect on 

attitude not through a single application but through long-term, repeated 

implementations. 

3.3. Retention of Learning: A Small but Robust Cluster of Findings 

Retention — that is, the resistance of learned knowledge to being 

forgotten over time — has been studied less frequently in the REACT 

literature than academic achievement, but when studied, it has consistently 

resulted in favor of the strategy. Kirman Bilgin (2015) found that the REACT 

group retained its superiority over the control group in a delayed test applied 

ten weeks later; Ültay (2014) reported that the explanation-supported REACT 

strategy was more effective in retaining concepts related to impulse, 

momentum, and collisions in long-term memory. These findings coincide with 

a theoretical explanation suggesting that the strategy’s five steps — 

particularly the experiencing and transferring steps — enable knowledge to 

leave a strong trace not only in short-term but also in long-term memory: 

knowledge acquired through multiple sensory channels and transferred into a 

real context is expected to leave a more resistant memory trace than 

knowledge acquired through a single channel (auditory narration alone). 

3.4. Distribution Across Disciplines: The Dominance of Chemistry, the 

Gap in Physics 

Perhaps the most striking structural feature of the literature is the 

uneven distribution across subject areas. A significant portion of the studies 

on the REACT strategy has focused on chemistry education (acid-base topics, 

gases, hydrocarbons, the particulate structure of matter), followed by studies 

in biology and mathematics. In physics topics — and especially in electricity 

teaching — by contrast, the testing of the REACT strategy has remained 

extremely limited. Although the reason for this imbalance is not entirely clear, 

it may be related to the fact that chemistry topics (for example, acid-base 

reactions, separation of mixtures) are more easily made concrete through 

everyday contexts compared with physics topics (for example, electrical 
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resistance, magnetic field). This explanation, however, is a hypothesis and is 

itself a candidate for a separate research question. 

It is precisely this structural gap — the relatively limited testing of the 

REACT strategy in physics-based science topics — that is where the study 

underlying this chapter is situated. The topic of the transmission of electricity, 

as discussed above, offers a convenient area for filling this gap, given that it 

combines high abstraction with high frequency of everyday contact. 

3.5. Implications of the Literature Synthesis 

The picture emerging from this four-axis synthesis can be summarized 

as follows: the REACT strategy shows a relatively consistent positive effect 

on academic achievement and retention, while its effect on attitude and 

motivation varies from study to study; part of this variability may stem from 

the fact that attitude, by its nature, is more resistant to short-term interventions. 

The strategy follows a chemistry-dominant pattern in its distribution across 

disciplines and is relatively rarely tested in physics-based topics — including 

electricity teaching. The study underlying this chapter aims to examine the 

effect of the REACT strategy on the sixth-grade "Transmission of Electricity" 

unit together with the dimensions of academic achievement, attitude, and 

retention, focusing precisely on this last gap. 

4. DESIGN OF THE STUDY: METHODOLOGICAL FRAMEWORK 

4.1. Research Design and Rationale 

A practical constraint frequently encountered in educational research is 

that it is not possible in school settings to randomly assign students to 

experimental and control groups altogether — classes are already formed, and 

student distribution is determined by administrative decisions. This reality 

directs education researchers toward a quasi-experimental design rather than 

a pure experimental design. This study, too, was built on a pretest-posttest 

control-group quasi-experimental design in light of this practical constraint: 

of two existing sixth-grade sections, one was designated as the experimental 

group and the other as the control group; the experimental group was taught 

with lesson plans aligned with the REACT strategy, while the control group 

was taught with the methods and techniques recommended by the existing 

curriculum. 
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The strength of the quasi-experimental design is its ability to produce 

findings with high ecological validity in real classroom settings; its limitation 

is the risk that the groups may not be fully equivalent at the outset. In this 

study, to minimize this risk, the equivalence of the pretests was statistically 

tested (as will be detailed in the findings section, no significant difference was 

found between the two groups at the outset), thereby strengthening the basis 

on which the posttest differences could largely be attributed to the teaching 

strategy applied. 

4.2. Participants and Research Context 

The participants of the study consist of a total of 32 sixth-grade students 

(experimental group n=17, control group n=15) attending a secondary school 

in the Akyazı district of Sakarya province during the 2021-2022 academic 

year. An important contextual feature that must be transparently stated here is 

that the entire sample consisted of male students — a characteristic arising 

from the structure of the school where the study was conducted, and one that 

should be considered an important limitation when interpreting the findings, 

particularly regarding the possible interactions of the gender variable with 

attitude and achievement. We return to this issue in the discussion and 

limitations section. 

4.3. Data Collection Instruments 

Two main quantitative data collection instruments were used in the 

study. The first is a 28-item achievement test (FBASYÜAT) developed by the 

researcher, covering the five learning outcomes of the sixth-grade 

"Transmission of Electricity" unit. The development process of the test 

demonstrates a rigor that can be considered good practice in field education 

research: the item pool was submitted for the opinions of six experts consisting 

of three science teachers, two academics, and one Turkish language teacher, 

after which a pilot application was conducted with 332 seventh-grade students 

from eight different schools, and item difficulty (.477) and item discrimination 

(.386) indices were calculated to eliminate weak items. The internal 

consistency of the test (Cronbach’s Alpha = .762) is at an acceptable level. 

The second instrument is a 36-item, five-point Likert-type scale 

originally developed by Özcan and Koca (2020) under the name "Attitude 

Towards Science Scale," adapted by the researcher, with the necessary 
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permissions obtained, under the name "Science Course Attitude Scale" 

(FBDTÖ) (Cronbach’s Alpha = .93). While the high reliability coefficient 

shows that the scale measures the attitude dimension in a stable manner, it 

should be noted that the original form of the scale targets a general attitude 

"toward science," and the version adapted by the researcher to be course-

specific did not undergo a separate validity study; this is a subtle but important 

point to bear in mind when interpreting the measurement instrument. 

4.4. The REACT Strategy Made Concrete in the Classroom: Three Case 

Examples 

Showing how a theoretical strategy translates into classroom practice is 

more instructive than simply listing the steps. For this reason, we detail here 

three concrete examples from the three-week implementation process. 

First example — constructing the concept of conductor and 

insulator. The lesson began with a reading passage titled "Battery Boost 

Service" and real battery cables brought into the classroom (relating). After 

encountering this concrete object, students tested the concept of conductivity 

themselves through an individual experimental activity titled "Which 

Substances Conduct Electrical Energy?" (experiencing). They then 

systematized their findings on a worksheet (applying), completed the 

"Conductor or Insulator?" activity together in groups of four (cooperating), 

and finally transferred what they had learned to a new context through a 

homework assignment investigating which materials the electrical energy 

travelling from the power plant to the home passes through (transferring). 

Second example — the reflection of conductivity and insulation in 

everyday tools. The lesson began with a voltage tester and a pair of pliers, 

triggering students’ curiosity about the structure of these tools (relating). 

Through the activity "Conducting an Experiment on the Uses of the 

Conductivity and Insulation Properties of Materials," students directly 

observed how these properties are used in the design of everyday tools 

(experiencing), applied their findings on a worksheet (applying), completed 

the "Conductors Together with Insulators" activity with their group 

(cooperating), and transferred their knowledge through a task investigating the 

conductive and insulating materials in the interior components of an 

automobile (transferring). 
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Third example — electrical resistance and the factors it depends 

on. In this eight-lesson-hour block, which began with a reading passage titled 

"Water Slides" (relating), students tested the effect of conductor length, cross-

section, and type on bulb brightness through individual experiments 

(experiencing), systematized their findings on the "Electrical Resistance and 

the Factors It Depends On Worksheet" (applying), conducted comparative 

experiments in groups with aluminum and nickel-chromium wire samples 

(cooperating), and transferred their knowledge to new contexts by researching 

and presenting to the class the resistances in three different devices they use 

in daily life (transferring). 

These three examples show that the REACT strategy, far from being an 

abstract "list of five steps," turns into an intensive teacher preparation process 

requiring concrete material design, time management, and group dynamics. 

Indeed, a total of three worksheets, ten experiment reports, and two activity 

sheets had to be developed in advance and reviewed by experts for the three-

week implementation — concrete evidence of the "teacher dependency" 

critique we noted in Section 2.4. 

5. FINDINGS: WHAT DOES THE DATA SAY? 

In this section, the findings obtained from the study are presented not 

as a raw sequence of statistical outputs but as a narrative synthesized within 

the logical flow of the research questions asked. Where the reader needs 

statistical detail, this data is presented collectively in Table 1. 

5.1. The Starting Point: Were the Groups Really Equivalent? 

For any intervention effect to be interpretable, it must first be shown 

that the two groups were close to each other at the outset. The findings are 

reassuring in this respect: no statistically significant difference was found 

between the two groups either on the academic achievement pretest (control 

group mean 29.47; experimental group mean 35.12; t=-1.384, p=.177) or on 

the attitude pretest (control group mean 145.00; experimental group mean 

152.65; U=92.00, p=.178). This result is a critical precondition that 

strengthens the internal validity of the study: the experimental and control 

groups were close to each other both in their prior readiness on the topic and 

in their initial attitudes toward the science course; therefore, the differences 
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that would emerge on the posttest could largely be attributed to the teaching 

approach applied. 

5.2. Academic Achievement: A Clear and Lasting Difference in Favor of 

the REACT Group 

After the three-week implementation, the picture in the posttest 

changed markedly. The control group’s mean rose to 60.07 and the 

experimental group’s mean to 76.24; the difference between them was found 

to be statistically significant (t=-3.266, p=.003). Both groups showed progress 

compared with the pretest, but the progress in the experimental group 

(approximately 41 points) was markedly higher than that in the control group 

(approximately 31 points). 

To understand whether this difference is a temporary "novelty effect" 

or a lasting learning gain, the retention test applied three weeks later plays a 

decisive role. In the retention test, the control group’s mean fell back to 46.20 

(a loss of approximately 14 points), while the experimental group’s mean 

remained at 70.00 (a loss of approximately 6 points); the difference persisted, 

growing stronger in favor of the experimental group (t=-4.200, p<.001). This 

pattern is notable in that it shows that the knowledge acquired through the 

REACT strategy was not only higher but also more resistant over time; the 

control group’s forgetting curve steepened markedly, while the experimental 

group’s curve remained relatively flat. 

5.3. Attitude: Same Direction, More Modest Magnitude 

A pattern in favor of the experimental group is also observed in the 

attitude findings toward the science course, though the magnitude of the 

difference is more modest compared with the academic achievement findings. 

On the posttest, the control group’s mean was calculated as 148.53 and the 

experimental group’s mean as 160.35, and the difference between them was 

found to be statistically significant (the Mann-Whitney U test was used due to 

unequal variances, U=51.00, p=.004). A similar difference persisted in the 

same direction on the retention test as well (control=146.46, 

experimental=164.82; U=59.50, p=.010). 

It is important to consider what this pattern of findings means within 

the 36-180 point range of the 36-item scale: the means of both groups fall in 

the upper half of the scale (the scale midpoint is 108), suggesting that the 

students at the school where the study was conducted already came in with a 
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relatively positive attitude toward the science course. At a starting point this 

close to a "ceiling effect," the capacity of any intervention to raise attitude 

further will naturally be limited. This observation also supports, in the context 

of this study, the interpretation we discussed in the literature synthesis that 

"attitude is relatively resistant to change." 

5.4. Delayed Retention: Is the Difference Still Standing After Sixteen 

Weeks? 

The most ambitious component of the research design is the delayed 

retention test applied sixteen weeks after the posttest; this measurement aims 

to test whether the gains acquired through the REACT strategy are lasting not 

only in the short three-week term but also at the scale of a full semester. The 

findings are notable in this respect: in academic achievement, the control 

group’s mean fell back to 45.91 and the experimental group’s mean to 66.07; 

the difference remained statistically significant in favor of the experimental 

group, as it did in the three-week retention test (t=-3.000, p=.006). While the 

control group’s total loss over the sixteen weeks relative to the posttest score 

was approximately 14 points (from 60.07 to 45.91), the experimental group’s 

loss remained at approximately 10 points (from 76.24 to 66.07) — indicating 

that the pattern observed in the three-week retention test, in which "the 

experimental group’s forgetting curve runs flatter," largely persists after 

sixteen weeks as well. 

The direction is the same in the attitude findings too, but this time the 

statistical strength of the difference remained marginal: the control group’s 

mean was calculated as 142.07 and the experimental group’s mean as 159.31, 

and the difference between them was found significant using the Mann-

Whitney U test (U=64.50, p=.048). The proximity of this p-value to the .05 

threshold is consistent with the "attitude is relatively resistant to change" 

interpretation discussed in Section 5.3: while the academic achievement 

difference persists strongly over time, the attitude difference retains its 

statistical significance at the end of sixteen weeks but loses statistical power. 

Reading these two findings together, the picture that emerges is this: 

the academic gain acquired through the REACT strategy remains markedly 

standing even in the nearly four months that pass after a three-week 

implementation; the positive difference in attitude, while retaining its 

direction over the same period, follows a more fragile course. This pattern 
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offers relatively rare evidence, through a physics-based topic, for the long-

term retention question tested by only a small number of studies in the 

literature (e.g., Kirman Bilgin, 2015; Ültay, 2014). 

Table 1. Summary Overview of the Research Findings 

Measure 
Control 

Group (M) 
Experimental 

Group (M) 
Statistic p 

FBASYÜAT 

Pretest 
29.47 35.12 t = -1.384 .177 

FBASYÜAT 

Posttest 
60.07 76.24 t = -3.266 .003 

FBASYÜAT 

Retention Test 

(3 weeks) 
46.20 70.00 t = -4.200 <.001 

FBASYÜAT 

Delayed 

Retention Test 

(16 weeks) 

45.91 66.07 t = -3.000 .006 

FBDTÖ 

Pretest 
145.00 152.65 U = 92.00 .178 

FBDTÖ 

Posttest 
148.53 160.35 U = 51.00 .004 

FBDTÖ 

Retention Test 

(3 weeks) 
146.46 164.82 U = 59.50 .010 

FBDTÖ 

Delayed 

Retention Test 

(16 weeks) 

142.07 159.31 U = 64.50 .048 

 

6. DISCUSSION: HOW DO THE FINDINGS SPEAK WITH THE 

LITERATURE? 

6.1. The Academic Achievement Finding: In the Expected Direction, 

Stronger Than Expected 

The academic achievement findings obtained from this study largely 

overlap with the literature we synthesized in Section 3.1: the REACT strategy 

produced a significant increase in achievement in electricity teaching as well 

— just as it did in chemistry and biology topics. This overlap is important, 

because the majority of the findings in the literature came from chemistry-
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based topics; this study strengthens the evidence for the strategy’s cross-

disciplinary generalizability by showing that the effect is observed — at least 

as strongly as in chemistry topics — in a physics-based topic with a high level 

of abstraction. 

Summarizing the mechanism underlying this effect merely as "REACT 

works" remains superficial; the process needs to be unpacked a little further. 

While control-group students most likely learned the concept of electrical 

resistance at the level of formulas and definitions, experimental-group 

students constructed the same concept through comparative experiments they 

conducted with aluminum and nickel-chromium wires, based on the difference 

in bulb brightness they observed themselves. Acquiring knowledge in this 

way, anchored through multiple sensory channels (visual observation, tactile 

experimentation, written record, verbal discussion) and to a real context 

(automobile parts, water slides, battery cables), both strengthened the initial 

learning and — as the retention findings show — conferred resistance against 

forgetting. 

6.2. The Attitude Finding: A Data Point That Explains the Contradiction 

in the Literature 

The attitude findings of this study offer a result that stands between, 

rather than directly supporting either of, the "positive effect" and "no 

significant effect" poles in the literature: a difference that is statistically 

significant but modest in magnitude. This position directly supports the 

interpretation we proposed in Section 3.2 — that attitude is a structure more 

resistant to short-term interventions compared with achievement. Students’ 

starting attitudes, already in the upper half of the scale, left limited room for a 

three-week intervention to raise attitude much further. This observation 

reminds future research to attend not only to statistical significance but also to 

effect size and to ceiling/floor effects at baseline when evaluating attitude 

effects. 

6.3. Limitations: Within What Boundaries Should the Findings Be Read? 

The findings of this study should be interpreted cautiously in light of 

four important limitations. 

First, sample size and single-school/single-region structure: a sample 

of 32 students, even where it reaches statistical significance, limits the 

generalizability of the findings to different socioeconomic and geographic 
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contexts. Second, and perhaps more critical, the sample consisting entirely 

of male students: this leaves entirely open the question of whether the effect 

of the REACT strategy differs by gender. A replication study conducted in 

mixed-gender classes could both test the strategy’s generalizability and fill the 

gap in the literature regarding the interaction of gender with context-based 

teaching. Third, a single researcher taking on both the teacher and 

researcher roles: while this offers an advantage in increasing the consistency 

of implementation, it does not allow us to entirely rule out the possibility that 

researcher expectancy (such as unconscious enthusiasm transmitted toward 

the experimental group) affected the results. Fourth, given that the attitude 

difference in the sixteen-week delayed retention test remained statistically 

marginal at p=.048, interpretations of the long-term course of attitude 

should be made cautiously: although this p-value crosses the significance 

threshold, it is not yet known whether the same effect would re-emerge in a 

larger sample. 

7. IMPLICATIONS FOR PRACTICE: BACK TO THE CLASSROOM 

Translating this chapter’s theoretical and empirical discussion into 

concrete implications for science teachers and instructional material 

developers is one of the most practical contributions a book chapter can offer 

its reader. 

Locality should take priority in context selection. The contexts used 

in this study, such as "battery boost service," "water slides," and "automobile 

parts," were chosen close to the everyday experience of a student group in a 

rural/small-town setting. It is critical for the strategy’s effectiveness that a 

teacher applying the same strategy in a large city or a different socioeconomic 

setting redesign the contexts — rather than directly copying them — to fit 

their own student group’s world of experience. 

The experiencing step is the step with the heaviest material 

planning. The ten experiment reports in this study required significant 

advance preparation in terms of material procurement and laboratory safety. 

In schools with limited materials and time, supporting the experiencing step 

with virtual laboratory simulations — without compromising the strategy’s 

core logic — can increase feasibility. 



24 

The cooperating step is sensitive to group size. In activities conducted 

in groups of four, clarifying role distribution within the group in advance (for 

example, who records, who runs the experiment, who presents) is decisive in 

preventing this step from turning from a learning opportunity into a waste of 

time. 

Transfer tasks should be designed as part of the assessment. In this 

study, the transferring step was mainly framed as homework; however, given 

the strong effect of transfer on the durability of learning, positioning these 

tasks not merely as an additional item expected to be completed but as a 

graded assessment component may increase student motivation. 

8. LOOKING AHEAD: RESEARCH AGENDA AND CONCLUSION 

The study addressed in this chapter, and the broader literature within 

which it is situated, show that the REACT strategy carries strong potential for 

academic achievement and retention in science teaching — particularly in 

physics-based topics with a high level of abstraction — while its effect on 

attitude requires more cautious interpretation. The following agenda items 

stand out for future research. 

First, replicating this study’s sixteen-week delayed retention finding 

in larger and mixed-gender samples is a priority need for the field. Given 

that the study’s attitude delayed-retention difference remained marginally 

significant at p=.048, replication studies revealing the extent to which this 

finding varies with sample size and gender composition are critical for both 

statistical reliability and generalizability. Second, replication studies in 

mixed-gender samples could address this study’s most notable limitation and 

fill the large gap in the literature regarding the interaction of gender with 

context-based teaching. Third, testing the REACT strategy in other abstract 

topics of physics (magnetism, pressure, motion) could answer the question of 

whether this study’s effect is specific to electricity or general to physics. 

Fourth, given the modest effect size in the attitude finding, longitudinal 

implementations spanning a full academic year rather than a single term 

testing the cumulative effect on attitude could offer a distinctive contribution 

to the field. Finally, the effect of the REACT strategy on variables not directly 

measured in this study — such as conceptual understanding, remediation 
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of misconceptions, inquiry skill, and scientific process skills — is 

important for mapping the full scope of the strategy’s impact. 

In conclusion, starting from the premise that learning weakens where 

context is lost, this chapter has shown that the REACT strategy — as a bridge 

in which each of the five steps serves a distinct theoretical function, yet which 

as a whole translates constructivism’s philosophical promise into classroom 

practice — can turn this premise into a concrete teaching application. The 

findings obtained on a topic as abstract yet as intertwined with everyday life 

as the transmission of electricity demonstrate that the strategy is not a tool 

specific to chemistry classrooms alone, but a teaching approach that deserves 

careful consideration across science education in general — with due regard, 

of course, for the limitations and future research needs outlined above. 
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ABSTRACT 

 
Assessment is a process that produces information for educators that they 

may use to make decisions regarding students’ learning. Nowadays one of 

the great difficulties that educational institutions face, is the increasing 

growth of educational data and the use of it to improve the quality of making 

decisions in regard to education. Data visualization methods help to create 

useful and valid analyses from higher education databases. They also ensure 

students maximize their academic output. Here we present the evaluation of 

students for different subjects, graduation levels, student enrollment and by 

the use of data visualization techniques we make an analysis of the study 

results. We show the importance of data visualization in data analysis which 

has a significant impact on the accuracy of the predicted results.   
 

Keywords – Data Visualization, Higher Education, Knowledge Discovery 

 

I. INTRODUCTION 

Nowadays by increasing the importance of information in all sectors, 

illustrating data in an interactive way helps those who make decisions 

understand and analyze effectively and big amounts of information in no 

much time. Students are the main assets of higher education Institutions. 

Student outcomes play an important role in producing the best quality 

graduates and post-graduates. They will become the leaders and workers of 

their countries, and thus they will be the source of their country’s economic 

growth and social development. Academic results are one of the main factors 

that employers use to recruit workers, especially in the case of recent 

graduates. Thus, students must place great effort in their studies to obtain 

good academic results to fulfill employer demands. Information coming out 

of visualization, as a way of presenting different data types in a form that is 

easier to take in, is growing increasingly in various areas [1] and one of them 

is higher education. Some visualization techniques involve plots or graphs, 

tables, diagrams, or multidimensional renderings. Data is always increasing 

in quantity and becoming integrated into our daily lives that makes 

visualizations more and more necessary. For higher education institutions 

whose purpose is to contribute to quality improvement, the success of human 

capital creation is the subject of ongoing analysis [1]. The purpose of this 

study is to use data visualization for student assessment, enrollment and 

graduation. Also to see how this visualization affects the decision making by 

professors, administrators or leaders of the educational institution. In order 

to do this we do the visualization of student data regarding their assessments 

in various subjects, their graduation in years and their registration in years. 

From year to year there are changes and thanks to the visualization 

pedagogues, management, etc. take action to improve the situation. 
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Pedagogues in order to increase the students’ performance intervene in the 

curriculum and also administrators improve marketing campaigns, based on 

legislation or guidelines of the relevant ministry.  This paper has the 

following sections: Section 2 describes the relationship that exists between 

data visualization and higher education. Section 3 contains the description of 

the dataset and the methodology. Section 4 contains the results of the 

application of methods of data visualization. In section 5 the conclusions are 

discussed. 

 

II. DATA VISUALIZATION AND HOW IT IS USED IN HIGHER EDUCATION 

The primary purpose for data visualization is to assist people with 

processing large amounts of information. Data volumes are large and human 

cognitive capacities to remember and understand data are limited [2]. Data 

visualization should be made to simplify visualization as much as possible to 

help people make more effective decisions. Put simply, data visualization is 

a method of producing an output so that all problems and solutions can be 

clearly seen by domain expert [3]. In general, visualization techniques are 

great tools that can assist people to understand information. Visualizations 

can help make difficult relationships more easily understood and can 

stimulate visual thinking [4]. Clearly defining academic success is important 

for predicting academic success in higher education. Klein C et al. [5] have 

carried out a case study. This included research done at a public university in 

the mid-Atlantic region of the United States to examine undergraduate use of 

learning analytics dashboard (LAD) interventions. The results show that 

student understanding is connected with data relevance, accuracy and 

context. One conclusion of our study is that the material after the 

interventions that have been made in the curriculum has affected the result of 

students understanding, a result that is realized through visualization. The 

study of Akanmu, Semiu et al. included findings regarding the meaning of 

HEI current data management practices as well as the elicitation of domain 

policy-makers’ explicit knowledge preferences [6]. The data dimensions also 

assist with making the choice of visualization, interaction and analytic 

techniques. Starting from the latter in relation to the dimensions of the data 

we were focused on data related to student assessments, graduation and their 

enrollment in different academic years, which are numerical data. 

Information visualization techniques that give the benefits of visual 

perception are considered as tools for presenting data through the conversion 

of tracks into visual information [7]. One of the visualization techniques 

used in our study as in [7] is a chart which graphically presents information 

about students. Information related to their evaluation in various subjects. By 

using data visualization we can make a better analysis of student 

assessments. We can also make decisions to improve their performance, to 

inform students more effectively of their performance on a subject or 
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different subjects of an academic year using visualizations of up to date 

assessments, comparisons with the average results of the class as a whole, 

and projections of potential future outcomes. In turn, this might make 

students change their behavior for the better, based on their observations of 

the graphs. 

 

III. DATA AND METHODOLOGY 

This study presents the visualization of the evaluation data of the students 

of the Informatics Applied study program at Logos University College. 

Microsoft Power BI was used to visualize the data. Microsoft Power BI is a 

Data Visualization platform that has a focus on the creation of a data-driven 

business intelligence culture in all modern organizations. In order to carry 

out this role, it provides self-service analytics’ tools, which can be employed 

to analyze, aggregate and share the data in a useful manner [8]. 

The data are extracted from the Edu Page system. It is traditionally 

presented in a tabular format showing the student’s score on each subject. 

There are some benefits of visualizing numerical data in a graphical format 

and one of them is a more efficient and clearer interpretation of the data [9]. 

Based on the extracted data, data sets in excel format are created and through 

visualization a detailed analysis is made. This analysis aims to make 

decisions regarding the quality of teaching or interaction in the curriculum. 

The data that will be visualized are data that represent the evaluations of 

students of Applied Informatics. The evaluations are for each subject of this 

study program.  

In this paper are used some data visualization techniques such as charts, 

graphs and maps. 

A. Charts 

What is the easiest method to display how one or more data sets develop? 

It is a chart, of course. Charts have a variety of forms, such as bar and line 

charts, which may show relationships between items over time. Pie charts 

can show how the elements or portions relate together within a whole. 

A line chart is created by connecting data points within a data series using 

line segments. Line charts are frequently employed for showing trends in 

data that vary continuously over a period of time or range [10]. 

B. Maps 

Maps are another popular technique. They are used for data visualization 

in a variety of business fields. They help locate elements of relevant objects 

and areas on geographical maps, building plans, website layouts, etc. Some 

of the most popular forms of maps are heat maps, dot distribution maps and 

cartograms [11]. Maps are types of visualization used to show what 

differences are in data through variations in color, size, position, space etc. 
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These charts use color to show values in a way that makes it easier for the 

viewer to quickly identify trends. Maps are often used for representing 

topographical and geographical information but they have been used in such 

way that can exhibit very useful data [12]. 

C. Graphs 

The use of graphs provides a general means to transform the data and their 

relationships into an abstract view for showing complex relationships and 

improving data comprehension. Meanwhile, graphs can also be adjusted 

flexibly to answer specific questions based on the distinctive characteristics 

of the data [13]. We demonstrate the effectiveness of graph-based 

representations by applying them to our data. 

Data visualization can improve the use of data in higher education. A 

variety of different types of stakeholders in the higher education community 

routinely use data to make decisions. Pedagogues look at student 

performance data to identify knowledge, gaps, and then adjust syllabi 

according to instructions. Administrators look at registrations to determine 

courses and create schedules. Some of the scenarios used in this paper are 

exam results, graduation levels and student enrolment. 

IV. DATA VISUALIZATION-EXPERIMENTAL RESULTS 

Logos University College is a non-profit private academic institution. 

Logos University College is accredited as an institution and through its 

organizational structure offers accredited study programs in the first and 

second cycle. Its study programs are in line with the needs of society and 

inspire knowledge, innovation, research, practice, employment in the labor 

market, promotion of human values and culture. Currently Logos University 

College consists of three faculties: Faculty of Applied Sciences, which has 

three departments: Department of Medical Sciences; Department of Applied 

Informatics and Statistics; Department of Health Sciences and Social 

Welfare; Faculty of Economics with three departments: Department of 

Finance and Accounting; Department of Management; Department of 

Agribusiness; and the Faculty of Humanities and Linguistic Communication 

with three departments: Department of Languages and Literature; 

Department of Theology and Culture; Department of Pedagogy and 

Psychology.  

The institution has about 100 employees, of which 75 are academic staff, 

including management staff such as rector, deans, heads of departments, etc, 

and 25 are part of the administration such as learning/teaching secretary, 

finance sector, human resources sector, etc. Logos University College is 

dedicated to equip students with individual and professional perspective, 

extracurricular activities, internships, international nobilities, and career 

mentoring, as it was based on the Foundation’s vision and the Decision of 

the Senate and the Board of Administration. 
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In this paper, as we have pointed out in section 3, we are focused on the 

Department of Applied Informatics and Statistics and on the programming of 

this department, that of Applied Informatics. To conduct this study we used 

Power BI software based on the approach and familiarity with its use. 

 

 
Fig.1 Student Performance Report 2017-2020 

  
Figure 1 presents the evaluation report for students who have attended 

studies in the period 2017-2020. The report presents the evaluation for the 

special subjects that the students have attended in the first, second and third 

year of studies. The average of each of them in the three academic years is 

also presented. As can be seen in the figure, the evaluations for the student 

with code 4 in the third year of studies are missing, because this student did 

not participate in any exam of that academic year. The map also shows the 

birthplace of each student. 
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Fig. 2 Evaluation report for the student with code 9 (2018-2021) 

Figure 2 presents the evaluation report for the student with code 9, who is 

from Kukës and has an average of the second year of studies 8.93. His 

birthplace is visualized through the mapping technique. 

 
Fig.3 Evaluation report for the student with code 5 (2017-2020) 

 
Figure 3 presents the report for the student with code 6, who is from 

Durres and in the course Introduction to Linux, the course developed in the 

third year of studies is evaluated with a grade of 9.  

Based on the visualization of student evaluations for the periods 2017-

2020 and 2018-2021 we make an analysis of these visualizations and data 

regarding students’ evaluation. In the period 2018-2021 the results of 

students for special subjects and in general are higher because the lecturers 

of the subjects have made improvements to the syllabi in the following year 
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and these improvements reflect the higher results of students in these years, 

compared to previous years. 

Dashboards displaying the history of students’ results and assessments are 

handy for picking out those who seem to be doing well or at risk in particular 

or general course content areas, since the subjects consist of modules, 

developed in two semesters of the academic year. Scholar development 

throughout the whole academic period can give pedagogues with 

experimental data for activity-oriented decision making and educational 

intervention at the individual level on time. 

 
Fig. 4 Report of enrolled students 

 

 
Fig. 5 Report of students enrolled in the academic year 2016-2017 

 



38 
 

Figure 4 and Figure 5 present the report of student enrollments in the 

Informatics study program applied in different academic years starting from 

the academic year 2013-2014 until 2020-2021. Figure 4 presents a detailed 

enrollment report while figure 5 specifies the number of enrollments for the 

2016-2017 academic year which is 58 students divided by years, first year 20 

students, 26 students in the second year and 12 students in the third year. It is 

noticed that over the years the number of enrolled students is declining. 

There are several reasons for this and an analysis is done for this. One of the 

reasons is the establishment of the average in high school where graduates 

who finish with an average greater than 6.5 have the right to continue higher 

education. This is set for the academic year 2017-2018 and onwards. 

Another reason is the smaller total number of graduates who compete for 

higher studies and a part of whom continue their higher studies abroad. This 

is an analysis of the change in student enrollment in different academic 

years. 

 

 
Fig. 6 Graduate student report 

 
Figure 6 presents the ratio of graduate students in the Informatics study 

program implemented in different academic years, starting from the 

academic year 2013-2014 to 2020-2021. It is noticed that the number of 

graduates depends on their evaluation during the three academic years, as 

there are students who as a result of poor results have not managed to close 

the 3-year cycle and graduate at the end of this cycle. This is more clearly 

evidenced in Figure 7. 
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Fig. 7 Enrolled and graduate students in the 2018-2019 academic year 

 
Figure 7 presents a more detailed report for graduate students versus those 

enrolled in that academic year. In the academic year 2018-2019 in the third 

year are enrolled 18 students of which only 13 of them have graduated. 

V. CONCLUSION 

This study presents a contribution in the field of data visualization, with a 

focus on higher education data. This involves designing and creating a data 

set, which will be used in data visualization using various visualization 

techniques. This is about doing data visualization for those who want to have 

knowledge of the data, interpret it and make decisions from the data. Data 

visualization can improve the use of data in higher education. A variety of 

different types of stakeholders in the higher education community routinely 

use data to make decisions. Pedagogues look at student performance data to 

identify knowledge, gaps, and then adjust syllabi according to instructions. 

Administrators look at registrations to determine courses and create 

schedules.  

Decision making is timely as in different academic years the pedagogue 

improves the syllabus of the course by influencing the performance of 

students. This is noticed in this study where in the years 2018-2021 the 

performance of students is higher compared to the years 2017-2020. On the 

other hand, the management through the improvement of the marketing 

campaigns has made the number of students in the same years as above to be 

constant. This is because in the academic year 17-18 in the program of 
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implemented Informatics study in the first year are registered 10 students, in 

the academic year 18-19 in the first year are registered 14 students, in the 

academic year 19-20 are registered 15 students and in the academic year 20-

21, 16 students are enrolled in the first year. As we can see, there is not 

much difference, but as we have pointed out in section 4, according to an 

instruction of the Ministry of Education, the right to higher studies have 

students who finish high school with an average above 6.5, added here the 

number of graduates who every year is declining according to the institute of 

statistics and a good part of them apply to study abroad, factors that have 

influenced the number of enrollments each academic year. 

Through the visualization of data in our study we make an analysis of 

student results, their enrollment and graduation. The analysis performed 

leads us to make decisions, both by professors and university administrators. 

Data visualization in data analysis has a significant impact on the accuracy 

of the predicted results. 
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ABSTRACT 

 

The goal of affirmative action is to provide equal access to education, 

employment, and other opportunities to people who have been traditionally 

excluded. It is a set of initiatives, including programs, and procedures, that are 

designed to promote access to education, employment, and business 

opportunities for people historically excluded and underrepresented groups. 

The primary intention of affirmative action is to offset the effects of past 

discrimination and to create a level playing field for those who have been 

disadvantaged by historic injustices. At its core, affirmative action is intended 

to create an environment of fairness and to ensure that individuals are judged 

based on their individual merits and accomplishments, rather than on their 

race, gender, or other characteristics. Finally, it will examine the arguments 

against affirmative action, including the idea that it leads to reverse 

discrimination and that it undermines the notion of a merit-based society. 

 
Keywords – injustices, affirmative action, business, barriers, inequality, employment  

 

I. INTRODUCTION 

 

Affirmative action has been a controversial topic since its inception in the 

1960s. It refers to policies that seek to rectify the effects of past discrimination 

by providing special privileges to people from historically oppressed groups. 

The goal of affirmative action is to provide equal access to education, 

employment, and other opportunities to people who have been traditionally 

excluded. It is a set of initiatives, including programs, and procedures, that are 

designed to promote access to education, employment, and business 

opportunities for people historically excluded and underrepresented groups. 

The primary intention of affirmative action is to offset the effects of past 

discrimination and to create a level playing field for those who have been 

disadvantaged by historic injustices. At its core, affirmative action is intended 

to create an environment of fairness and to ensure that individuals are judged 

based on their individual merits and accomplishments, rather than on their 

race, gender, or other characteristics. Through the use of affirmative action, 

individuals have the opportunity to access occasions that were previously 

unavailable to them due to systemic discrimination. This is important in order 

to create a fair and equitable society, in which everyone has an equal chance 

to succeed. 

On the one hand, some people argue that affirmative action policies are a form 

of reverse discrimination, while on the other hand, others contend that 

affirmative action is a necessary corrective measure to address the long history 

of discrimination against minorities and historically disadvantaged groups.  
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II. MATERIALS AND METHOD 

 

2.1 Literature Review 

Programs for affirmative action in the workplace aim to eliminate or lessen 

historical patterns of employee harassment based on demographic differences 

(Harrison, Kravitz, Mayer, Leslie & Lev-Arey, 2006; Resendez, 2002). They 

expand the number of members of historically marginalized groups in places 

where they have been prevalent (Resendez,2002). Because they provide 

personnel inside an organization the responsibility of keeping an eye on the 

problem, these programs also help organizations identify persistent social 

injustices. This is accomplished by methodically gathering pertinent data, 

looking for tendencies in the data collected, figuring out what caused the 

pattern, and resolving the issue (Crosby, Iyer & Sincharoen, 2006). 

This literature review will explore the topic of whether affirmative action is a 

fair way to address historical injustice. First, it will provide an overview of the 

development and implementation of affirmative action policies in the United 

States. Second, it will discuss the arguments in favor of affirmative action, 

including the idea that affirmative action is needed to compensate for centuries 

of institutionalized discrimination and to ensure that all individuals have the 

opportunity to succeed. Using some mathematical models we can see it 

growing statically and calculate approximations in statistical data as in (S 

Hajrulla & A Uka, L Ali, 2022). Finally, we use one method for getting results 

through methods used in previous article (S Hajrulla & A Uka, T Demir, F 

Hoxha, 2022) and some statistical data of math economics applications (S 

Hajrulla & G  Hajrulla 444). It will examine the arguments against affirmative 

action, including the idea that it leads to reverse discrimination and that it 

undermines the notion of a merit-based society. 

 

2.2 The origin of affirmative action 

 

The origin of affirmative action in the United States can be traced back to the 

Civil Rights Act of 1964, which prohibited discrimination in employment and 

education. Since then, affirmative action policies have been implemented in 

various forms, including the use of quotas, preferential hiring, and the 

consideration of race and gender in college admissions. This policy was 

implemented in the United States in the 1960s, and has since been a 

controversial topic in the public eye. The history of affirmative action begins 

in the 1960s with President John F. Kennedy’s Executive Order 10925, which 

prohibited discrimination in the workplace based on race, creed, color, or 

national origin. This order paved the way for Title VII of the 1964 Civil Rights 

Act, which added gender to the list of protected classes. Title VII enabled the 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=HiQV0tsAAAAJ&citation_for_view=HiQV0tsAAAAJ:eQOLeE2rZwMC
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federal government to “take affirmative action” when it came to employment 

decisions, in order to remedy discrimination and ensure equal opportunity for 

all. This was followed by the 1965 Voting Rights Act and the 1968 Fair 

Housing Act, which further reinforced the concept of affirmative action. 

Numerous studies have shown that these policies have had a positive effect, 

especially in terms of increasing the number of women and minorities in 

higher education and in the workplace. 

III. RESULTS 

 

The main argument in favor of affirmative action claims that it is a 

necessary tool to address the legacy of historical injustices and discrimination. 

Proponents argue that affirmative action is an effective way to level the 

playing field and to ensure that all individuals have the opportunity to succeed. 

They point to the fact that African Americans, Latinos, and other minority 

groups have been disproportionately affected by a history of prejudice and 

discrimination, and that affirmative action policies can help to right these 

wrongs. On the other hand, opponents of affirmative action argue that it is 

unfair and can lead to reverse discrimination. They contend that affirmative 

action policies favor certain races and genders over others, which undermines 

the notion of a merit-based society. Additionally, they argue that affirmative 

action policies can be used to punish individuals who are not responsible for 

historical injustices. 

The contention that was at the heart of the Michigan instances was that 

affirmative action is necessary to ensure the heterogeneity of school systems 

and workforces (Miller 1997). Affirmative action's contribution to ensuring 

fair recruitment processes and decisions is a further justification. This position 

was included in the American Psychological Association's advisory opinion 

in the Michigan cases and has particular significance to public discussions 

(e.g., Crosby & Clayton 2004, Crosby et al. 2003). 

Affirmative action, according to critics, is essential in order to diversify 

American companies and schools (Tierney 1997). The proof that affirmative 

action helps ethnic minorities get a chance to attend college up until recently 

included analyzing admission trends over time and was therefore, at best, 

speculative (Allen et al. 2003, Crosby & Clayton 2004). But in 1998, former 

Princeton and Harvard University presidents William Bowen and Derek Bok 

wrote the ground-breaking book The Shape of the River (Bowen & Bok 1998). 

Their work offered the first comprehensive quantitative analysis of the effects 

of affirmative action. 
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A recent review of data for around 27,000 students who were accepted to 

approved law schools in 1991 and were followed throughout law school and 

beyond contrasts with the claim that affirmative action helps promote diversity 

(Sander 2004). The statistics revealed that African Americans were 

significantly less likely than whites to graduate law school or pass the 

examination and that they selected higher-tier law schools than whites with 

equivalent qualifications. Introductory credentials had a strong correlation 

with class ranking, which helped forecast graduation and the probability of 

passing the bar. Recognizing the historical significance of race-conscious 

admissions practices, according to Sander's findings, less African Americans 

graduate from law school and take the exam as an outcome of race-sensitive 

admissions practices than would be the case with race-neutral ones. According 

to Sander, African American law students would be less likely to drop out of 

school if they were in the center of their course at a fairly low law school rather 

than at the bottom, as they currently are, in a higher-tier law school. 

In this essay, I will discuss why affirmative action is a fair way to deal with 

historical injustice. I will examine the legal and moral justification for 

affirmative action, as well as the benefits of these policies, in order to make a 

compelling argument in favor of the topic. 

First, affirmative action is a necessary step to ensure that historically 

marginalized groups are given an equal chance to succeed. Despite great 

strides towards equality in recent decades, many people still face systemic 

discrimination. Women and people of color are often passed over for 

promotions and job opportunities due to their gender or race. Affirmative 

action seeks to level the playing field by providing special privileges to these 

groups, such as preferential hiring practices and access to scholarships. 

Second, affirmative action is an effective way to address the legacy of past 

discrimination. While there are no easy solutions to undo the damage caused 

by centuries of inequality, affirmative action is one way to reduce the gap 

between the privileged and the marginalized. By providing additional 

resources to historically disadvantaged groups, affirmative action offers them 

a chance to overcome systemic barriers and achieve success. 

Third, affirmative action is a mean to guarantee that everyone has a chance to 

contribute to their community. When people from all backgrounds have access 

to the same opportunities, they can bring a variety of perspectives to the table. 

This diversity of ideas and experiences can help foster an environment of 

innovation and progress and to level the playing field in order to give those 

who have been discriminated against a better chance of success. By 
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implementing affirmative action policies, employers can demonstrate that 

they are committed to creating an equitable workplace. 

IV. DISCUSSION 

 

This First off, alternative access programs (AAPs) have been used in South 

Africa to incorporate disadvantaged student groups, particularly black female 

students. Additionally, the nation offers beneficial programs and advisors to 

guarantee the professional achievement of these student groups. 

Equal to this, India's constitution-makers and tribunals have adopted positive 

policy measures to guarantee an equitable society and eradicate the social 

injustices of segregation and discrimination. Consequently, constitutional 

protection has paved the way for stronger coverage and development of many 

disadvantaged classes in terms of education, public service careers, and 

promotional chances. 

While affirmative action policies are a reasonable system to mark historical 

injustices, they can also have unintended consequences. Affirmative action 

policies may lead to reverse discrimination against white males, who are often 

seen as the primary beneficiaries of preferential treatment. There is a risk that 

it could even lead to increased social tensions (Lynch 1992). One of the major 

criticisms of this action is that it effectively discriminates against those who 

do not belong to the group that it is intended to benefit. For example, when 

universities set quotas for the number of students from particular backgrounds, 

it could lead to those from other backgrounds having their applications 

unfairly overlooked. This could have a long-term effect on the prospects of 

those affected, and could lead to feelings of antipathy and mistrust amongst 

different sections of society. Affirmative action policies can also be viewed as 

unfair or even racist if they are not properly implemented. Furthermore, these 

policies can create a competitive disadvantage for non-minority candidates 

who might otherwise be well qualified. They can be used to further the 

interests of those in power, rather than to benefit those who have been 

historically oppressed applying math economics instructions (S Hajrulla & G  

Hajrulla, 2022) and using a statistical method to estimate an unknown price as 

in (S Hajrulla & D Osmani, V Lino, D Avdiu, D Hajrulla, 2022). For example, 

corporations may use it as a way to increase the diversity of their workforce 

and appear progressive, while not necessarily providing any meaningful 

opportunities to those from disadvantaged backgrounds. This could lead to a 

situation where those in charge are able to benefit from the policy, while those 

it is intended to help remain marginalized. 

Affirmative action critics frequently criticize the practice as unjust, arguing 

that it undermines the United States' valued concept of meritocracy by 

centering hiring decisions on demographic factors instead of capacity and 
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performance (Thernstrom & Thernstrom 1997, Zuriff 2004). Supporters adopt 

a distinctly different position. At the most fundamental level, they question 

why many other widespread behaviors that undermine the meritocracy are not 

criticized but affirmative action is picked for criticism. Universities, for 

instance, develop extensive justifications as to why legacy students are three 

to four times more likely to get admitted than other applicants (Guerrero 

1997,Rhode 1997). Additionally, some university players have profited from 

unique admissions standards despite evidence that institutions may not make 

money off of their athletics departments (Bowen & Levin 2003). 

Consequently, rather than being based on meritocracy, staffing decisions in 

workplace settings are frequently made based on habit (Crosby et al. 2003) or 

commercial needs. 

Depending on how the method and the concept are presented or interpreted, 

different people have different perceptions affirmative action. Outreach 

programs and other "friendly" types of affirmative action are preferred to 

"strict" versions, such as schemes that use gender or ethnicity as a deciding 

component in recruitment choices (Kravitz 1995; Kravitz & Klineberg 2000, 

2004; Kravitz & Platania1993; Nosworthy et al. 1995). Affirmative action is 

generally disliked more by those who believe it to be a quota system, a 

structure of gender or ethnic favors. Individuals who have been convinced that 

affirmative action takes into consideration quality are more likely to agree 

with the policy than other people. In principle, a technique is ranked higher 

when it is thought to be impartial. Aberson (2003) discovered that when the 

justifications for the program were given, both individuals of color and white 

people enhanced their approval for it. Few scholars have studied how various 

defenses or justifications affect people's perceptions of affirmative action. 

V. CONCLUSION 

 

In conclusion, affirmative action is a complicated subject that requires 

understanding and empathy on both sides of the debate. Supporters of 

affirmative action argue that it is a crucial apparatus to address ongoing 

discrimination in the workplace and to promote diversity in educational 

institutions. Opponents of affirmative action believe that it is an unfair form 

of reverse discrimination and that it should not be used to prioritize certain 

groups over others. Ultimately, the decision to use affirmative action rests 

with the government and employers, who must balance the need to promote 

fairness with the need to prevent potential abuses. Despite the debate 

surrounding affirmative action, it is clear that it is still a necessary tool for 

addressing the effects of historical injustices. While it may not be perfect, 

affirmative action can help to ensure that everyone has an equal opportunity 

for success and can help to create a more diverse and equitable society. 

Affirmative action is a necessary step to combat the legacy of historical 
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injustice. It is a fair way of addressing the disadvantages that certain groups 

have faced in the past, and it is often the only way to ensure that those who 

have been systematically oppressed can have the same chances as everyone 

else. As an important tool for creating a more equitable society, it is essential 

that we continue to use it to promote equality and justice. Although some may 

argue that affirmative action can lead to reverse discrimination, the evidence 

suggests that it is an important and effective instrument for achieving greater 

equality. Affirmative action policies may not always be enough to help 

corporations and colleges reach their diversification and inclusion objectives.  

Affirmative action policies that are poorly designed might really lead to 

harm.  For a variety of intentions, paying attention to good implementation is 

crucial 
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