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Abstract: Goodwin [1] described that classrooms are full of diverse learners thus teachers should use diverse teaching methods in class.
This may be best addressed through the use of varied strategies that can help in the attainment of the teaching goals and objectives. Along
this concern, this study aimed to identify differentiated instructional practices utilized by science teachers in order to reach the needs of
diverse learners in the classrooms today. This study determined the available and accessible learning infrastructures in support of
differentiated instruction and the extent of utilization of the differentiated instructional practices. The researcher also determined the
relationship between the availability and accessibility of learning infrastructures to the extent of utilization of instructional practices. The
study used the descriptive method of research using a researcher-made questionnaire. The respondents were 293 public junior high school
science teachers in the Division of Batangas, SY 2017-2018. Weighted mean and Pearson’s-product moment correlation-coefficient were the
statistical tools applied in treating the data gathered. Based on the findings, the use of diverse materials and teaching methods in class, and
continuous assessment and adjustment of lessons to meet students’ needs were the most common differentiated instructional practices
utilized by the science teachers. The learning infrastructures in support to the utilization of differentiated instruction were often available and
accessible. Results indicated that there is no significant relationship between the availability and accessibility of learning infrastructure to the
utilization of differentiated instructional practices. The study recommended that science teachers must try other differentiated instructional

practices particularly in responding on students’ readiness, instructional needs, interest and learning preferences.
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INTRODUCTION

Science is one of the most important subjects in school
due to its relevance to students’ lives and the universally
applicable problem-solving and critical thinking skills it
uses and develops. These are lifelong skills that allow
students to generate ideas, weigh decisions intelligently
and even understand the evidence behind public policy-
making. Teaching technological literacy, critical thinking
and problem-solving through science lessons gives
students the skills and knowledge they need to succeed in
school and beyond. In the vision of science education,
effective teachers of science create an environment in
which they and students work together as active learners.
Effective teaching requires different strategies to reach the
desired goals. The best strategy is one that is most
effective in reaching the particular goal in a specific
situation. The actual selection and the use of strategy can
occur only if the teacher possesses a repertoire of
techniques The use of single-paced lessons which are
taught using a singular instructional approach disregards
the different learning styles and interests of the learners.
In subjects particularly in science which require
differentiated instruction as strategy of teaching, it is a
must that the teacher should be competent, effective and
efficient facilitator of learning. Strategies range from
being very explicit and teacher-directed to being less
explicit and student-centered. As teachers plan for
instruction, they consider teaching strategies that are most
suited to help achieve the objectives of the lesson. A wide
range of possible strategies exists. Some strategies are
teacher-directed such as lectures, recitations, questions
and practice. Others are more interactive such as various
group and discussion methods. Still other strategies are
more student-directed which often emphasize inquiry and
discovery [2]. In the K-12 curriculum, different strategies
are used in the classroom. However, Schwartz [3]
discussed that some of the best learning strategies are not
often used by teachers or students largely because of time

pressures in the classroom. He also figured out what few
strategies could actually make a big difference for
learners, and which ones are a waste of time. He looked
for strategies that are broadly applicable and do not just
aid memorization and wanted to find the approaches that
deepen understanding and help students transfer learning
to new situations. Learning infrastructures also support
instruction. Classrooms have change dramatically with the
advent of new technologies and equipment developed to
make teaching and learning more diversified and
interactive. The use of different learning infrastructures to
support authentic learning activities produces effective
learning environments. However, this will only occur
when the teachers understand the use of infrastructures in
delivering instruction and the students have access to
those infrastructures anywhere and anytime. Among these
are LCD projectors, laboratory apparatuses and
equipment, television and digital e-learning devices. Such
technologies enhance learning by allowing multiple
teaching approaches, improving flexibility in classrooms,
increasing teacher engagement and encouraging student
collaboration and participation [4]. Science laboratory
apparatuses are learning infrastructures in support of
differentiated instruction. These allow students to interact
directly with the data gathered. They get a first-hand
learning experience by performing various experiments on
their own. Students are made to use the models and
understand different scientific theories and concepts.
These make teaching and learning easy both for the
teachers, as well as for the students. Osaki [5] sees the
availability of laboratory and scientific equipment as one
of the many factors to consider when attempting to
improve students’ achievement in science. She added that
science teaching which is experimental based faces
challenges and one of these challenges is the cost of
equipment. The lack of resources such as laboratory
equipment, laboratory space and shortage of chemicals
and apparatus are among the challenges of teaching
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sciences. Differentiating instruction means teaching
differently, or changing how instruction and practice
occur in schools to enhance instructional effectiveness and
increase  student achievement. It also  means
changing how teachers teach and how students practice
using whole class and small group activities. It includes
teaching and practice activities that are data-informed,
student-focused, purposeful and productive [6]. In line
with the differentiated instructional practices, teachers
should be aware of designing lessons based on students’
learning styles, grouping students by shared interest, topic
and ability and also allowing them to dive into their own
individual learning styles. According to Tomlinson [7],
each student has a preferred learning style, and successful
differentiation includes delivering the material to each
style: visual, auditory and kinesthetic, and through words.
The process-related method under this practice addresses
that not all students require the same amount of support
from the teacher, and students can choose to work in pairs,
small groups, or individually. And while some students
may benefit from one-on-one interaction with teacher or
the classroom aide, others may be able to progress by
themselves. Teachers can enhance student learning by
offering support based on individual needs. Gregory et.
al., [8] described that tasks may be provided for students.
These help the students become more self-directed
learners. According to Donovan et. al, [9], for assessments
to become an integral part of the instructional process,
teachers need to change their approach in three important
ways. They must use assessments as sources of
information for both teachers and students, follow
assessments with high-quality corrective instruction and
give students second chances to demonstrate success.
Assessment and adjustment should be based on their
sound knowledge. By means of continually assessing the
students’ progress, the teacher will have a basis for the
adjustment of the lesson content. In addition, Tuominen
[10] cited that feedback in a formative assessment
encourages students to reflect on their understanding of
what is being learned through conversation, debate, and
revision. It also motivates them to think critically about
their work and develops their capability to monitor,
evaluate and regulate their own learning. In the present
curriculum, the use of diverse materials and teaching
methods in class is indeed one of differentiated practices
that the teachers utilize. By using this practice, teachers
will be able to meet the individual needs of their students.
It will also help the educators to plan strategically in order
to reach the needs of the diverse learners in the classrooms
today so that they can achieve their target standards [1].
Moreover, the teacher should continually assess and adjust
the lesson content to meet the students’ need. Based on the
notion that not all students are alike, differentiated
instruction applies an approach to teaching and learning
that gives students various options for taking in
information and making sense of ideas. Very much aware
of the relevance of differentiated instruction in the
formation of socially conscious and responsible students,
the researchers determined differentiated instructional
practices in teaching science in public secondary schools
of Division of Batangas. The researcher realized the need
of differentiated instruction as an approach in teaching
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and to use this instruction as the vehicle to promote better
learning in science.

OBJECTIVES OF THE STUDY

This study determined differentiated instructional
practices utilized by science teachers in teaching junior
high school science subjects. It assessed the extent of
utilization of differentiated instructional practices and the
availability and accessibility of learning infrastructures in
support of differentiated instruction, and how these were
related to one another.

METHODOLOGY

This study used descriptive research method. The subjects
of the study were taken from the population of 1, 230
Science teachers and 108, 992 students from public junior
high school in the Division of Batangas during the SY
2017-2018. Random sampling using Slovin’s formula was
applied to determine the sample size of students using the
five percent margin of error. Three hundred ninety eight
students’ respondents were drawn from the sample. For
the teacher respondent purposive sampling method was
applied. The researcher chose the sample based on the
criteria appropriate for the study. In this case, respondents
were 293 public junior high school science teachers who
specialize in their field and who have been in the
profession for more than three years and who are
employing differentiated instruction as strategy in
teaching science subjects. The main instrument used in the
study was the researcher made — questionnaire which was
evaluated, validated, administered, tallied and scored
according to the accepted practices in research. Focus
group discussion (FGD) was done to further validate the
information gathered. To gather the needed data, the
researcher sought permission to the Division
Superintendent to distribute the questionnaire to the target
respondents.  After the approval, the researcher
administered the questionnaire to the science teachers in
different secondary schools on the agreed schedule of
distribution.

RESULTS AND DISCUSSIONS
Table 1 presents the extent of utilization of differentiated
instructional practices.
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Table 1
Extent of Utilization of Differentiated Instructional Practices

Differentiated Instructional Practices Weighted Mean Verbal Interpretation
1. Use diverse materials and teaching methods in class 3.94 Great Extent
2. Continually assess and adjust
lesson content to meet students’ needs 391 Great Extent
3. Assess students’ learning using
formative assessment 349 Moderate Extent
4. Ask questions about students’ learning and studying styles 3.42 Moderate Extent
5. Implement reflection and goal-setting exercises 3.39 Moderate Extent
6. Manage the cIas;room tocreate a 337 Moderate Extent
safe and supportive environment
7. Allot time for students to create artistic reflections and
interpretations of lessons 3.36 M oderate Extent
8. Design lessons based on students’ learning styles 3.34 Moderate Extent
9. Group students by shared interest, topic or ability 3.34 Moderate Extent
10.Allow students to dive into their own individual learning styles 3.28 Moderate Extent
11.Create a station for challenging group games that teach skills
involved in the curriculum 3.26 Moderate Extent
12.Prfc:)\;|rg§tgpportumtles for students to work in varied instructional 393 Moderate Extent
13.Develop challenging and engaging tasks for each learner 3.21 Moderate Extent
14.E_ncourage stgdents_ to propose 312 Moderate Extent
ideas for their projects
15.Respoqd to students’ readiness, instructional needs, interest and 309 Moderate Extent
learning preferences
Composite Mean 3.38 Moderate Extent

As reflected in the table, the respondents cited that they
used to a great extent the diverse materials and teaching
methods which obtained the highest mean value of 3.94
among others. This implies that this is the most utilized
differentiated instructional practices by the science
teachers. As shared during focus group discussion, the
teachers cited use of diverse materials and teaching
methods were the most effective differentiated
instructional practice in teaching science lessons. They are
challenged to broaden their repertoire of teaching
strategies to meet the needs and strengths of students. This
finding confirms the idea of Goodwin [1] that classrooms
are full of diverse learners thus teachers should use
diverse materials and teaching methods in class. By using
this practice, the science teachers will be able to meet the
individual needs of their students. This will help them to
plan strategically what best approach will reach the needs
of the diverse learners in the classrooms today so that they
can achieve targeted standards. Continually assessing and
adjusting lesson content to meet students’ needs was
another differentiated instructional practice that was
utilized by the respondents to a great extent and obtained a
weighted mean of 3.91. This result implies that science
teachers believe that the most apparent way of
differentiating the learning process is to change the type of
content they use in the lessons. According to science
teachers as shared during the focus group discussion, they
believe that the assessment of students’ progress is one
important part of instruction. The assessment results can
be a basis of what the students know in a particular lesson
and what needs to be done next to help students achieve
the set learning goal. The teachers mentioned that they
applied this in assessing the prior knowledge and
understanding of the students. This finding is similar to
the ideas of Donovan [9] and Bransford [11] which cited
that as one size of the learning doesn’t fit all, one size of
assessment doesn’t suit either. Learners bring different
prior knowledge and skills. Assessment and adjustment
should be based on their sound knowledge. By means of
continually assessing the students’ progress, the teacher

will have a basis for the adjustment of the lesson content
until they comprehend the content. It can also be gleaned
in the table that allowing students to dive into their own
individual learning styles, creating a station for
challenging group games that teach skills involved in the
curriculum, providing opportunities for students to work
in varied instructional formats, developing challenging
and engaging tasks for each learner, encouraging students
to propose ideas for their projects and responding to
students’ readiness, instructional needs, interest and
learning preferences were the differentiated instructional
practices that were utilized by the respondents in a
moderate extent but these practices have obtained the
lowest means which ranged from 3.06-3.30. This implies
that only few of the respondents implemented these
differentiated instructional practices. This could be
because although these practices can be helpful tools for
differentiating instruction, they require more time for the
respondents to utilize. Findings also suggest that teachers
should have training in regards with proper time
management so that they can implement those
differentiated instructional practices appropriately inside
the class which may help in the performance of the
students. This finding is parallel with the study of Ather
[12] which revealed a positive relationship between
teachers’ time management techniques and their class
performance. The study also inferred that teachers’ lesson
planning technique were very effective for their class
performance due to effective time management, and that
time management skills may be included in teacher
training programs to improve teachers’ managerial and
administrational activities. This also runs parallel to the
study of Kayode [13] who found out that the level of
teachers’ time management and academic performance
was moderate and that teachers should improve their time
management  skills  through consciousness about
controlling their time.
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Availability and  Accessibility of Learning
Infrastructures in  Support of Differentiated
Instruction

Table 2 presents the learning infrastructure in support of
differentiated instruction.

As manifested in the table, science laboratory
apparatuses such as microscope, weighing scale, test
tubes and graduated cylinder, LCD projectors and
television were the learning infrastructures cited as often
available justified in a weighted mean values ranging
from 3.15-3.40. They are also often accessible and
therefore make feasible differentiated instruction as
reflected by the weighted mean values ranging from
3.10 to 3.20. The findings show that the government
particularly the Department of Education has provided
support budget for these infrastructures. These are great
help to students especially in performing different
laboratory activities. It suggests that government realize
that these infrastructures must be given priority as they
enhance or facilitate learning. During the focus group

Table 2
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discussion, most of the public junior high schools in the
Division of Batangas were cited to have available and
accessible science laboratory apparatuses, LCD
projectors and television. These infrastructures are used
by the students when performing different laboratory
experiments such as those in substances and mixtures
and also during the teaching-learning process. This
finding is in line with the findings of Osaki [5] which
revealed that the availability and accessibility of
laboratory and scientific equipment are one of the many
factors to consider when attempting to improve students’
achievement in science. This finding further supports the
idea of Omiko [4] that integrating television and LCD
projectors with technology can create a more engaged
classroom and make teaching more diversified and
interactive. Such technologies enhance learning by
allowing multiple teaching approaches, improving
flexibility in classrooms, increasing teacher engagement
and encouraging student collaboration and participation.

Learning Infrastructures in Support of Differentiated Instruction

Learning Infrastructure Availability Accessibility
WM VI WM VI
1. Science laboratory apparatuses such as
microscope, weighing scale, test tubes 3.37 o 3.17 O
and graduated cylinder
2. LCD Projectors and television 3.15 o 3.10 O
3. Books and reference materials 2.64 o 254 (e}
4. Digital devices for E-learning such as
laptops, desktops, digital cameras, tablets, 254 (0] 2.52 (e}
iPads, and scanners
5. Computer laboratory 2.54 o 2.50 0
6. Classroom audio such as speakers and
microphones 2.2 o 2.50 ©
7. Rob_ot_l_c equipment for STEM learning 249 s 241 S
activities
8. Digital media labs  (multimedia 245 s 245 S
computers)
9. Specialized equipment, upgrades and
installation such as switches, routers and 2.37 S 211 S
wireless access points
10. Smartboards 217 S 2.15 S
Composite Mean 2.67 0 2.60 0]
Legend: WM = Weighted Mean O=0ften
VI = Verbal Interpretation S=Seldom

Robotic equipment, digital media labs, specialized
equipment, upgrades and installation such as switches,
routers and wireless access points and smartboard were
the learning infrastructure that were seldom available and
accessible in support of differentiated instruction as
reflected by the weighted mean values ranging from 2.15
to 2.49. This indicates that not all schools are capable of
having those infrastructures. Oftentimes, only those who
are in public science high school and private institutions
were able to avail and access with those equipment.
However, although some schools were not capable of
having those advanced infrastructures, the researcher
observed that they are still not left behind in terms of
students’ performance. Results suggest that new
technologies can never replace great teaching. This
confirms with the idea of Bryant [14] which states that

technology can only assist in delivering better learning
when it is used by a great teacher.

Relationship of the Availability and Accessibility of

Learning Infrastructure to the Extent of Utilization of

Differentiated Instructional Practices

Table 3 presents the relationship between the availability
and accessibility of learning infrastructure to the
utilization of differentiated instructional practices.
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Table 3
Relationship of the Availability and Accessibility of Learning Infrastructure
to the Utilization of Differentiated Instructional Practices

Aspects r-value p-value Decision on Hy Interpretation

Availability -0.043 0.467 Do not Reject Not Significant

Accessibility -0.013 0.827 Do not Reject Not Significant
o = 005

It can be noted from the above data in the table that in the
aspect of availability, the computed r-value of -0. 043 with
a p-value of 0.467 which is greater than 0.05 indicates that
the null hypothesis is not rejected. This means that there is
no significant relationship between the availability of
learning infrastructure to the utilization of differentiated
instructional strategies. A negative r-value indicates a
negative high correlation between the availability of
learning infrastructure to the utilization of differentiated
instructional strategies. When it comes to accessibility, the
computed Pearson r-value of -0.013 with a p-value of
0.827 which is greater than 0.05 indicates that the null
hypothesis is not rejected. This means that there is no
significant relationship between the accessibility of
learning infrastructure to the utilization of differentiated
instructional strategies. A negative r-value indicates a
negative high correlation between the accessibility of
learning infrastructure to the utilization of differentiated
instructional strategies. From the results, it can be deduced
that the availability and accessibility do not affect the use
of differentiated instruction. This means that the teachers
can carry on instruction although some learning
infrastructures are seldom available and accessible. This
implies how resourceful the science teachers are in
delivering the lessons in science. For them, the resources
are not a hindrance in the utilization of differentiated
intruction. The teachers can still utilized differentiated
strategies regardless of the available and accessible
resources that their school provides. They are creative and
find ways to teach the concepts using alternative materials.
This confirms the idea of Goodwin [1] that teachers should
adjust the lesson content to meet the students need.
Effective teachers are able to plan instruction for the
students to have a chance to understand the learning
process.

CONCLUSIONS

The use of diverse materials and teaching methods in class
and continuous assessing and adjusting lessons to meet
students’ needs are the common differentiated instructional
practices of science teachers. The learning infrastructures in
support to the utilization of differentiated instruction are
often available and accessible. The availability and
accessibility of learning infrastructure do not influence the
science teachers to the utilization of differentiated
instructional practices.

RECOMMENDATIONS

It is recommended to continuously identify differentiated
instructional practices used not only science but in other
areas as well. A similar study may be conducted focusing on

differentiated instruction utilized in other subject areas with
concern on developing instructional materials for students.
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