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Abstract 
This study presents the results of a preliminary investigation into the effectiveness of two pedagogical 

approaches in teaching Integrated Science to Grade 7 students within a classroom environment at a 

Secondary School in Region 6, Guyana. The study utilized a quasi-experimental design involving pre 

and post-tests to evaluate the cognitive learning outcomes of students. Nineteen students from one 

Grade 7 class were randomly divided into two groups, and taught for three weeks: Group 1 received 

instruction via the demonstration method, while Group 2 was taught using the differentiation method. 

Both groups were evaluated using a standardized 40-item multiple-choice test adapted from the 

Ministry of Education’s Grade 7 Integrated Science consolidated curriculum. Results indicated that 

while both methods improved post-test performance, the differentiation method produced significantly 

higher gains, with a post-test mean of 27 (67%) compared to 21.5 (53.8%) for the demonstration group. 

The greater variance and standard deviation in the differentiation group suggested wider learning 

diversity but also enhancedd impact. A t-test yielded a statistically significant result (t = 2.2, p = 0.04), 

indicating a meaningful difference between the two instructional approaches. These findings suggest 

that differentiation may be a more effective strategy than demonstration for improving Integrated 

Science learning outcomes at the junior secondary level. The study contributes valuable insights into 

instructional design in Guyanese classrooms and reinforces the importance of tailoring teaching 

methods to student needs. 

 

Keywords: Differentiated instruction, demonstration method, integrated science, cognitive learning 

outcome, Guyana 

 

1. Introduction 

Each student in a classroom environment has unique learning styles and interests and 

different learning sensory modalities. Teachers should consider these distinctions as they 

impact student learning, discipline, interaction, and achievement. As a result, a teacher's 

approach to delivering lessons in the classroom will influence students’ learning outcomes 
[8, 30]. 

Generating student-centered lessons and developing strong relationships with students are 

critical components of preserving classroom discipline. Teachers can help students reach 

high academic and behavioral standards by emphasizing empathy, unconditional positive 

regard, authenticity, encouragement, and trust, all of which promote classroom cooperation. 

It is therefore necessary for teachers to create and implement lessons that demonstrate that 

students with various learning sensory abilities are accommodated [12]. 

It is important for students to collaborate in the classroom, especially when the goal is 

similar, and interacting with classmates fosters positive self-esteem, trust, and social skills 

while also broadening classroom friendships. In this regard students should be given task 

responsibilities and encouraged to be accountable, in an effort to boost their confidence [21]. 

Subsequently, how students are addressed in terms of learning determines their academic 

achievement. Students must first be motivated to learn, which requires the teacher to 

implement tactics to capture students' attention. This can be accomplished by identifying  
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each child's unique learning style and tailoring teachings to 

match their specific needs in the classroom [30]. 

Science is one of four key disciplines in the educational 

system that is concerned with the methodical investigation 

of the structure and behavior of the physical, social, and 

natural worlds via observation and experiments. Studying 

sciences increases creativity, develops critical thinking 

abilities, enhances communication skills, broadens our 

viewpoints, and, most significantly, fosters a love of 

learning. Every student, regardless of cognitive level, can 

learn science in the classroom, but it all depends on how the 

topics are delivered. To build a love for a subject, a student 

must be driven to learn it. However, in order for a student to 

be motivated to learn, their attention must first be garnered 

by means of either intrinsic or extrinsic forces. Therefore, it 

is critical for a teacher to make the lesson engaging in order 

to meet the demands of all students in the classroom with 

various cognitive skills. 

A teacher can utilize a variety of strategies in the classroom 

for delivering lessons, including the inquiry method, 

inductive method, deductive method, demonstration 

method, and differentiation method. It is critical to select the 

best information delivery technique for each student's 

individual ability, because each strategy has advantages and 

disadvantages, and therefore should be adapted to a 

student's specific needs based on the lesson objectives.  

Students learn more by doing than by watching [7], so a 

teacher should organize lessons in which students can 

participate as much as the teacher. The demonstration and 

differentiation approaches both address this requirement. 

Several research has been conducted on both 

methodologies, but no database exists that compares the 

effectiveness of the two teaching strategies in the classroom. 

Table 1 presents a comparison between the Demonstration 

and Differentiation methods used in the classroom 

environment. 

 
Table 1: Comparison of demonstration and differentiation methods in classroom teaching 

 

Feature Demonstration Method Differentiation Method 

Definition 
A visual approach to teaching where the teacher models 

processes, skills, or concepts to students. 

A teaching strategy tailored to accommodate students’ varying 

abilities, interests, and learning styles. 

Main focus 
Teacher-centered modeling of information, emphasizing 

visual and procedural clarity. 

Student-centered learning that adapts content, process, and 

product based on individual learner needs. 

Types 
Method Demonstration (step-by-step explanation)-Result 

Demonstration (proof via sensory evidence) 

No fixed types, but differentiated by content, process, product, 

or learning environment. 

Student 

engagement 

Students observe, ask questions, and draw conclusions 

during and after the demonstration. 

Students are actively engaged in tasks suited to their learning 

profiles, promoting autonomy and participation. 

Role of the 

teacher 

Acts as a model and guide; demonstrates skills or 

processes. 

Acts as a facilitator who plans and delivers personalized 

learning experiences. 

Learning goals 
Uniform for the class but delivered through a teacher-led 

visual or hands-on display. 

Common goals for the class but approached through 

individualized strategies. 

Flexibility in 

instruction 

Limited flexibility; the focus is on clarity and 

standardization of demonstration. 

Highly flexible; instruction varies to match students’ readiness, 

interests, and learning profiles. 

Evidence of 

learning 

Based on students’ ability to understand and replicate the 

demonstrated activity. 

Based on how well students apply knowledge through varied 

tasks aligned to their strengths and needs. 

Key benefit 
Clarifies abstract or complex content through visualization 

and modeling. 

Promotes inclusivity and supports diverse learners by 

optimizing individual student growth. 

Author(s) Giridharan & Raju (2016) [7] Tucker (2022) [28]; Bhagarathi et al. (2025) [2] 

 

This study investigated the impact of differentiation and 

demonstration approaches on student accomplishment in 

science classroom environments. The research questions 

that guided this study are:  

1) How does the demonstration method and differentiation 

method impact the learning outcome of students?  

2) Is there a significant difference between using the 

demonstration method and differentiation method on 

the students’ performance? 

 

2. Methodology 

2.1 Research design 

This study employed a quasi-experimental design utilizing a 

non-equivalent groups pre-test and post-test approach to 

investigate the effectiveness of two instructional methods, 

demonstration and differentiation, on students' cognitive 

learning outcomes in Integrated Science. The design was 

chosen because of the natural classroom setting, where 

random assignment of participants to different schools or 

classes was not feasible. 

2.2 Description of study location and population 

The study was conducted at Secondary School A located in 

Region 6, Guyana. The target population comprised all 

Grade 7B students enrolled at the institution during the 

academic term. The broader Grade 7 cohort consisted of 

approximately 92 students, divided into four (4) classes 

(7A-7D).  

For this investigation, one class consisting of 19 students 

was purposively selected. Initially, the class included 24 

students; however, five were no longer enrolled at the time 

of data collection due to transfers or withdrawal from the 

school. The final sample included 11 female and 8 male 

students. This group was deemed suitable for conducting a 

small-scale, preliminary comparison of instructional 

methods in a controlled classroom environment. 

 

2.3 Intervention procedure 

To minimize bias, students in the selected classroom were 

randomly assigned to two groups: Group 1, which received 

instruction through the demonstration method, and Group 2, 

which was taught using the differentiation method. To 
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further ensure objectivity and maintain researcher neutrality, 

instruction for both groups was delivered by a senior teacher 

in the Science Department. 

A pre-test was administered to all students prior to the 

intervention, to assess baseline knowledge. Instruction then 

proceeded over a three-week period, with each group 

receiving lessons tailored to their respective teaching 

method. For Group 2, the teacher incorporated various 

sensory modalities as part of the differentiated instruction, 

adapting strategies throughout the intervention to enhance 

its effectiveness. 

At the end of the instructional period, a post-test, identical 

in structure and content to the pre-test, was administered to 

both groups. All data collected were subsequently analyzed 

and interpreted using descriptive statistical methods. 

 

2.4 Instrumentation 

The research instrument consisted of a 40-item multiple-

choice test developed from the Grade 7 Integrated Science 

Consolidated Curriculum issued by the Ministry of 

Education, Guyana. The instrument was designed to assess 

students’ cognitive abilities in the three (3) domains of the 

Bloom’s Taxonomy (Remembering, Understanding, and 

Applying). The same instrument was used for both pre-test 

and post-test assessments to ensure consistency. Sample 

questions were created to match the relevant topics to that of 

the termly scheme of work.  

 

2.5 Reliability of instrument 

To ensure consistency and validity of instruction across the 

two groups, lesson plans were carefully designed and 

aligned with the Grade 7 Integrated Science Consolidated 

Curriculum developed by the Ministry of Education, 

Guyana. The instructional content focused on topics that 

were suitable for the students and aligned with the termly 

scheme of work. Two sets of lesson plans were generated as 

shown in Table 2. 

 
Table 2: Basis for generating lesson plans for the two test groups 

 

Group 1 (demonstration 

method) 
Group 2 (differentiation method) 

• Lessons involved teacher-

led demonstrations using 

real-life examples and 

visual aids.  

• The teacher modeled 

scientific processes and 

concepts, allowing 

students to observe and 

listen with limited hands-

on involvement.  

• This approach 

emphasized visual and 

auditory learning through 

structured teacher control. 

• Lessons were adapted to cater 

to diverse learning styles and 

abilities.  

• Differentiated instruction 

included group activities, 

hands-on experiments, visual 

aids, simplified texts, and 

verbal scaffolding to meet the 

needs of individual learners.  

• Multiple sensory modalities 

were engaged, and students 

had increased opportunities for 

participation, peer discussion, 

and exploratory learning. 

 

The instrument and lesson plans were reviewed and 

validated by the Graduate Head of the Science Department 

(GHOD) to ensure alignment with curriculum standards and 

learning objectives. The duration, objectives, activities, and 

assessment methods were consistent in both groups, with the 

mode of delivery being the primary variable. 

 

2.6 Data analysis 

Tables and graphs were generated using the Microsoft Excel 

2016 and the Statistical Package for Social Sciences (SPSS) 

version 23 software programs to present all the data. The 

data was analyzed using descriptive techniques adopted 

from Hajar et al., (2021) [9]. The steps for analyzing the data 

includes creating a distribution of frequency and percentage 

values then classifying the effectiveness of the method as 

follows in Table 3 below. 

 
Table 3: Classification of method effectiveness 

 

No. Score interval (%) Performance category 

1 85-100 Very high 

2 70-84 High 

3 56-69 Moderate 

4 40-55 Low 

5 0-39 Very low 

 

 
 

To determine the significance difference between the pretest 

and post-test results of students’ performance for the two 

methods, the t-test formula was used:  

  

3. Results and Discussion  

Table 4 depicts the scores obtained from students for the 

pre-test and post-test. According to the results, there is a 

mean average of 11.5 (28.75%) for the pre-test and mean 

average of 21.5 (53.8%) for the post test. This shows that 

there is an increase in performance. However, when looked 

at individually, one of the students scored one mark less in 

the post-test when compared to the pre-test. The one-mark 

decrease in the post-test score may be due to factors such as 

test fatigue, a lapse in concentration, or misinterpretation of 

a question. Minor fluctuations like this are common and do 

not necessarily indicate a decline in the student's 

understanding [5, 20, 31]. 

 
Table 4: Pre-test and post-test results from the demonstration 

group 
 

Student Pre-test result Post-test result Difference 

01 11 21 10 

02 10 24 14 

03 9 18 9 

04 13 31 18 

05 10 24 14 

06 11 24 13 

07 13 12 -1 

08 13 20 7 

09 11 23 12 

10 14 18 4 

Total marks/ group 115 215 100  

MEAN 11.5 21.5  10 

Percentage (%) 28.75 53.8  20.05 

 

Different studies, Von Korff et al., (2016) [29]; Barka & 

Danburam, (2020) [1]; Kaluba & Mbewe, (2023) [13]; 
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Okhankhu, (2023) [17] and Hermawan et al., (2024) [11], 

across diverse educational settings, have confirmed the 

effectiveness of the demonstration method in enhancing 

science learning outcomes. Hermawan et al., (2024) [11] 

conducted a classroom action research study at SDN 

Kebagusan 02 Pagi in South Jakarta, Indonesia, where they 

implemented the demonstration method with a class of 

Grade 3 students. The study revealed a significant increase 

in learning outcomes, with mastery levels rising from 24% 

in the initial phase to 100% by the end of the intervention. 

The authors concluded that incorporating engaging props 

and varied media during demonstrations, made science 

concepts more accessible and memorable. They 

recommended that teachers use demonstrations creatively to 

improve student mastery of curriculum objectives. 

Similarly, Okhankhu (2023) [17] examined the impact of 

demonstration and problem-solving methods on the 

academic performance of SS2 biology students in Edo State, 

Nigeria. Through a quasi-experimental design involving 100 

students, the findings showed that those taught through 

demonstration outperformed their peers in the problem-

solving group. The results, supported by a statistically 

significant p-value (p = 0.003), led to the recommendation 

that the demonstration method should be prioritized for 

teaching biology concepts, especially in contexts where 

conceptual clarity is essential. In a comparable study, Barka 

& Danburam (2020) [1] assessed the effectiveness of 

demonstration versus lecture-based teaching on agricultural 

science students in Adamawa State, Nigeria. Their study, 

which included over 700 students, showed that those in the 

demonstration group achieved significantly higher academic 

results. The authors emphasized the importance of adopting 

demonstration strategies widely and called for targeted 

teacher training programs to ensure effective 

implementation, especially in under-resourced schools. 

Ekeyi (2013) [4] also reported positive results in a quasi-

experimental study conducted in Kogi State, Nigeria. 

Working with 480 secondary school students, the study 

demonstrated that those taught the subject agricultural 

science through demonstration scored significantly higher 

than those taught through traditional lectures. Ekeyi 

concluded that demonstration should be integrated into 

science instruction for its capacity to facilitate hands-on 

engagement and retention. Supporting this, Kaluba & 

Mbewe (2023) [13] conducted a study in Lusaka District, 

Zambia, using demonstration-guided simulations to teach 

electromagnetic induction in physics. Their findings 

revealed not only improved performance across both male 

and female learners but also a significant increase in 

conceptual understanding. Notably, female students in the 

experimental group performed better than their control 

group counterparts. This led the authors to recommend 

demonstration-simulation methods as inclusive and effective 

teaching tools for science education. 

McKee et al., (2007) [15] conducted a study in the United 

States, evaluating the impact of demonstration-based 

laboratory instruction on science students’ understanding. 

The study concluded that structured demonstrations 

contributed to improved conceptual learning and procedural 

competence. On a broader scale, Freeman et al., (2014) [6] 

performed a meta-analysis of 228 studies in STEM 

education across various countries. Their analysis found that 

active learning methods, including demonstrations, 

increased exam performance by about six percentage points 

and reduced student failure rates by 50%. They 

recommended the widespread adoption of demonstration-

rich instructional practices in science education. Similarly, 

Hake (1998) [10] analyzed data from over 6,000 students in 

introductory physics courses and found that students in 

demonstration-based and interactive engagement classes 

showed significantly higher conceptual gains compared to 

those in traditional lecture-based settings. 

Von Korff et al., (2016) [29] analyzed classroom data from 

approximately 50,000 physics students across 62 classes and 

found that interactive strategies, including demonstration, 

were linked to higher levels of student understanding and 

engagement, regardless of class size or institutional context. 

They concluded that such approaches are universally 

beneficial and should be implemented across various 

science curricula. In 2020, Sumers et al., [27] explored the 

effectiveness of demonstration over verbal explanation in 

teaching complex concepts. Their experimental study 

indicated that demonstration remains more effective even 

when there is a mismatch in perception between teacher and 

student, while verbal explanations tend to lose clarity under 

such conditions. They concluded that demonstrations are a 

more robust and dependable instructional strategy, 

especially in visually or procedurally complex content areas. 

Together, these studies underscore the value of the 

demonstration method in science education across varying 

levels, subjects, and contexts. The collective findings 

suggest that demonstration not only enhances cognitive 

understanding but also supports gender inclusivity and 

engagement. It is recommended that educators receive 

targeted training in demonstration techniques and that 

science curricula be revised to incorporate demonstration-

based learning as a core instructional strategy. 

Table 5 depicts the scores obtained for the pre-test and post-

test. According to the results, there is a mean average of 10. 

7 (26.7%) for the pre-test and mean average of 27 (67%) for 

the post test. This shows that there is an increase in 

performance in the post-test compared to the pre-test. 

 
Table 5: Pre-test and post-test results from the differentiation 

group 
 

Student Pre-test result Post-test result Difference 

01 16 32 16 

02 11 31 20 

03 8 29 21 

04 14 30 16 

05 10 16 6 

06 8 29 21 

07 13 30 17 

08 6 27 21 

09 10 19 9 

Total marks/ group 96 243 147  

Mean 10.7 27 16.3  

Percentage (%) 26.7 67 40.3  

 

Figure 1 clearly show that there is greater percentage 

obtained from the demonstration method compared to the 

differentiation method. However, when compared to the 

results obtained to the post-test, the percentage was greater 

from the differentiation method as compared to the 

demonstration method. This shows that there is a difference 

between the results obtained from the demonstration and 

differentiation method. 
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Fig 1: Comparison between the demonstration and differentiation method 

 

Selden & Suryadhep (n.d.) [25] conducted a study in Bhutan 

involving Grade 5 students to evaluate the effectiveness of 

differentiated instruction in Science. Using a pre-test/post-

test design, they found a statistically significant 

improvement in student performance, with mean scores 

rising from 8.58 to 14.37 (p = .01). The study also 

highlighted increased learner satisfaction, supporting the use 

of differentiated strategies to meet diverse student needs. In 

a Turkish study, Yurtseven et al., (2013) [32] examined the 

integration of differentiated instruction with Understanding 

by Design (UbD) in a Grade 6 Science classroom. Their 

embedded mixed-method design showed significant 

academic gains and heightened student engagement, 

suggesting that planning science instruction through UbD 

frameworks enhances the impact of differentiation. 

A study by Bhagarathi et al., (2025) [2] in Guyana explored 

the effects of differentiated instruction compared to 

conventional methods on Grade 8 Science students in 

Region 6. Although the sample size was small, the 

differentiation group achieved a higher average post-test 

score (53.5%) than the control group (49%), indicating a 

positive trend. The authors recommended larger-scale 

investigations to strengthen the evidence base in the 

Guyanese context. Similarly, Kamarulzaman et al., (2024) 
[14] conducted qualitative research in Malaysia’s mixed-

ability STEM classrooms, emphasizing the importance of 

teacher readiness and curriculum alignment for effective 

differentiated instruction implementation. Teachers reported 

improved learning outcomes but identified the need for 

more support and professional development. 

Gou & Singh (2024) [8] conducted a meta-analysis of 21 

studies in higher education, focusing on differentiated 

methods such as content, process, and product adjustments. 

The analysis found a significant overall improvement in 

both student achievement and perceptions (p<.001), strongly 

endorsing differentiated instruction for postsecondary 

science education. In Belgium, Smets et al., (2022) [26] 

studied how secondary teachers adopted differentiated 

instruction practices over time. Their findings revealed that 

with structured support and contextual planning, teachers 

became more adept at tailoring instruction, resulting in more 

effective student-centered learning environments. 

In the United States, Mehalik et al., (2008) [16] compared 

design-based learning, a differentiated, inquiry-driven 

approach, with scripted inquiry in middle school Science. 

Students exposed to design-based learning demonstrated 

deeper conceptual understanding and significantly higher 

scores, particularly among lower-achieving students. 

Freeman et al., (2014) [6] conducted a broad meta-analysis 

of 225 STEM studies and found that active learning (which 

includes differentiated strategies) reduced failure rates and 

significantly improved learning performance (average effect 

size ~0.47). Hake (1998) [10], in a landmark physics 

education study, showed that interactive engagement 

techniques resulted in nearly double the learning gains 

compared to traditional lectures, supporting the foundational 

principles of differentiation in science teaching. 

Finally, Coubergs et al., (2019) [3] synthesized findings from 

European secondary school studies and concluded that 

differentiated instruction has small to moderate positive 

effects on student achievement. Though the review called 

for more robust empirical research, it affirmed the value of 

strategies such as tiered assignments and flexible grouping.  

Collectively, these studies suggest that differentiated 

instruction significantly improves cognitive outcomes in 

Science education. They recommend wider implementation 

of differentiated instruction supported by professional 

training, curriculum adjustments, and classroom-level 

innovation to accommodate the diverse learning needs of 

students. 

According to Hajar et al., (2021) [9], the percentage 

difference between the pre-test for both methods is within 

the 0-39 range which is considered to be low, however, the 

results obtained from the post- test from both methods is 

considered to be moderate because it is within the 56-69 

range. There is no difference in the pre- test for both 

methods according to the percentage range but based on the 

percentages obtained between the two groups after the post 

test, there is a difference in the two methods. 

Table 6 shows the post-test results, the t-test and 

significance difference between the two groups.  

 
Table 6: Comparison between the demonstration and 

differentiation method 
 

Calculations 
Demonstration 

method 

Differentiation 

method 

Mean 21.5 27 

Variance 25.38 31.5 

Number of students 10 9 

d.f.  16  

t-stat. -2.238  

SD 7.866652  

p-Value 0.03957  
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According to the calculations generated using excel and 

SPSS version 23, the mean value is 21. 5 for the 

demonstration group and for the differentiation group, it is 

27. This indicates that there is a greater average mean for 

group 2 (differentiation method). The variance and standard 

deviation speak about the spread in the data, since the 

variance for group 2 (31.5) is larger than group 1(25.4) and 

the standard deviation is 7.8, this indicates there is a great 

variability between the two methods. For every t-stat., there 

is a p-Value, here the t-stat. is 2.2 and the p-Value is 0.04. 

Since the p-Value is less than 0.05, it is considered to be 

significant. Therefore, there is a significance difference 

between the two groups. 

Selden & Sakulwongs (2024) [24], working with Grade 5 

students in Bhutan, reported statistically significant 

improvements in science achievement for students exposed 

to differentiated instructions. Their study utilized a quasi-

experimental design similar to that of Bhagarathi et al. 

(2025) [2] and also to this study, but the clear statistical 

outcomes suggest that differentiated instructions may be 

more effective when applied in earlier educational stages or 

within systems more structurally supportive of instructional 

adaptation. These findings reinforce the view that 

differentiated instructions, when carefully implemented and 

aligned with curriculum standards, it can significantly 

enhance student learning outcomes. 

Rojo (2013) [22] and Pablico et al., (2017) [18] provided 

additional insights by integrating both qualitative and 

quantitative data. Rojo’s study in the United States focused 

on the impact of DI in high school chemistry, noting modest 

gains in formative assessments and significant increases in 

student engagement and confidence. Similarly, Pablico and 

colleagues observed higher achievement levels in 

differentiated instruction classrooms, although statistical 

significance was not achieved. Both studies emphasized the 

affective benefits of differentiated instruction since it 

improved student motivation, self-efficacy, and classroom 

participation, which may not always be reflected in 

summative test scores. These qualitative improvements are 

essential for evaluating the holistic impact of differentiated 

instruction and suggest that its true benefits may extend 

beyond conventional academic metrics. 

 

4. Conclusion 

Based on the findings of this quasi-experimental study, it is 

evident that both instructional methods (demonstration and 

differentiation), contributed to improved student 

performance in Integrated Science, as reflected in the post-

test scores. However, the differentiation method yielded a 

noticeably higher average gain in both raw scores and 

percentages compared to the demonstration method. This 

may be interpreted as the differentiated instruction, which 

caters to diverse learning styles and abilities through varied 

strategies and modalities, may be more effective in 

enhancing cognitive outcomes among Grade 7 students. The 

improvement from low to moderate performance categories, 

as per Hajar et al., (2021) [9], confirms that the instructional 

interventions positively influenced student learning. 

The t-test analysis further supports the conclusion that a 

statistically significant difference exists between the two 

instructional approaches. With a calculated p-value of 

0.03957, less than the 0.05 significance level, it can be 

inferred that the differentiation method had a greater impact 

on students’ academic performance than the demonstration 

method. This result implies that instructional strategies that 

promote active student engagement, individualized support, 

and multi-sensory learning can play a crucial role in 

improving Science education at the secondary level, 

particularly in classrooms with mixed abilities and learning 

preferences. 

 

4.1 Concerns, limitations and recommendations 

When the t-stat. test was calculated, the result obtained a 

value of 2.238. While the study was limited to a small 

sample from a single classroom within a specific region, its 

findings offer valuable insights for teaching practices in 

similar educational settings. The observed gains underscore 

the potential of differentiated instruction to address the 

diverse cognitive needs of students and foster deeper 

understanding of scientific concepts. Future research with 

larger and more varied populations is recommended to 

generalize the findings and explore how differentiated 

strategies can be systematically integrated into Science 

curricula across Guyana’s secondary schools. 

It is also recommended that teachers not only use the 

differentiation method for those students with different 

learning sensory modalities, but rather as a strategy for 

better effective teaching. Teachers should be given 

professional development workshops and seminars on 

teaching the differentiated instructional method to see if the 

values of the findings correlate with this study, thus employ 

it in the development of their student’s performance. 

Further, implementation fidelity, and methodological 

robustness in evaluating instructional effectiveness is very 

integral. Therefore, it is recommended that future research 

should adopt longitudinal designs, and incorporate both 

quantitative and qualitative metrics to more 

comprehensively assess the impact of differentiated 

instruction in science classrooms across diverse educational 

systems. 
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