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Abstract

The present study aims to investigate the effectiveness of Differentiated In-
struction (DI) on kindergarten children’s achievement. More specifically, the
paper discusses the effect of different types of adjustments on an Integrated
Curriculum following the DI approach. DI is a teaching and learning ap-
proach that provides a context to adjust sufficiently several aspects of the cur-
riculum in order to address effectively the needs of all learners. However, the
impact of DI is often related to several learning subjects, e.g. reading, mathe-
matics etc., while scarce empirical evidence exists regarding its effectiveness
in the context of an Integrated Curriculum. The majority of related research
excludes the preschool education; hence, more research about the appropriate
implementation of DI in kindergarten settings is needed. The study was qua-
si-experimental, including pre- and post-tests to examine the effectiveness of
DI in reaching the learning goals of three interventions. The participants were
80 kindergarteners for the experimental group and 74 children comprised the
control group. The statistical analysis highlighted the positive impact of DI on
their achievement. In addition, a tendency was found implying that differen-
tiation by interests was the most effective type of adjustment. The results
proved the applicability and positive impacts of DI in kindergarten class-
rooms, while further research is needed to define and optimize the differen-
tiation strategies and techniques.

Keywords

Differentiated Instruction, Integrated Curriculum, Kindergarten,
Achievement, Children’s Characteristics

1. Introduction

Brain research has brought in the limelight three basic principles that underline

the need to change the traditional methods of teaching (Tomlinson & Kalbfleisch,
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1998). The first principle is that learning occurs when the child feels safe, be-
cause otherwise intense pressure and rejection set all the neurophysiological
functions towards self-protection, and hence constrain the learning process (Di-
mitropoulou, 2013). Secondly, a learning environment that welcomes every dif-
ference and provides appropriate challenge to everyone enhances the self-efficacy
and facilitates learning (Subban, 2006; Tomlinson & Kalbfeisch, 1998). Finally,
learners need to construct the new ideas upon their existing ideas and skills, so
as the learning is meaningful for them (Tomlinson, 1999). Therefore, any teach-
ing approach that sidelines children’s characteristics is determined to be ineffec-
tive and prejudicial for some learners (Levine, 2003). Apparently, teachers have
to deal with the challenge of supporting concurrently those who are in an ad-
vanced level and those who have difficulties in achieving educational goals (Hea-
cox, 2002). The concern that emerges is which modifications can provide an ef-
fective context to address sufficiently and successfully the needs of all the child-
ren, thus limiting the school failure phenomenon.

The Differentiated Instruction (DI) is suggested as the teaching and learning
approach that focuses on children’s needs and is designed according to each
student’s characteristics. DI is applied through various curriculum adjustments
that are expected to increase the effectiveness of the instruction. The present
study focuses on the specific curriculum adjustments, according to DI, and their

impacts on the Greek kindergarteners.

2. Differentiated Instruction

Differentiated Instruction (DI) is an innovative teaching approach which accepts
the basic principle that children differ one from another in a variety of ways.
Consequently, the instruction that is designed to be the same for all the students
in a classroom is destined to fail, at least for many of them. The DI approach re-
spects the different learning styles, the personal learning pace, and the various
interests and provides a teaching and learning context that responds to such dif-
ferences (Tomlinson, 1999; Tomlinson & Kalbfeisch, 1998). Indeed, it proposes
that every child deserves to engage in meaningful and worthwhile learning activ-
ities that are challenging, interesting, important and enjoyable (George, 2005;
Subban, 2006).

According to Tomlinson (2001), DI is clearly a child-centered teaching ap-
proach, while the teacher organizes the appropriate learning opportunities, as
s/he knows deeply the children of the classroom. Nonetheless, the teacher does
not have to address every possible difference or design individualized instruc-
tion, but respond to emerged tendencies and levels that occur inside any class-
room, after constant formative assessment of children (George, 2005; Heacox,
2002; Morgan, 2014; Tomlinson, 1999).

Apparently, the main aim of DI is to increase the development of each child
and lead them to academic success, since it addresses their needs and supports
them through the learning procedure (Tobin & Tippett, 2014). Although DI aims
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for all the children to achieve the same basic concepts, multiple routes are pro-
vided to assist them (Tobin & McInnes, 2008). To that end, DI incorporates the
best teaching strategies that have already been applied and proved their effec-
tiveness (Hall, 2002; Koeze, 2007; Middendorf, 2008; Tomlinson et al., 2003).

2.1. Curriculum Adjustments

Tomlinson (1999) argues that differentiation is based on two pillars: the child-
ren’s characteristics and the curriculum. Regarding the first pillar, the instruc-
tion can be differentiated to respond to children’s readiness levels, interests or
learning styles. More specifically, the learning readiness is aligned to the zone of
proximal development (Vygotsky 1978), since instructional planning involves
skills and concepts that are slightly more advanced than the child’s level, in or-
der to achieve learning (DeBaryshe, Gorecki, & Mishima-Young, 2009; Tomlin-
son et al., 2003). The readiness level refers to the specific skills, knowledge and
comprehension that the child has for the specific learning goals (Tobin & Tip-
pett, 2014). Consequently, to address the various readiness levels, teachers need
to design tiered activities integrating a variety of sources, materials and assign-
ments in multiple difficulty levels and provide different levels of support (Scott,
Vitale, & Mastern, 1998; Tomlinson, 2001).

The interests refer to positive feelings about something that the child consid-
ers important (Tobin & Tippett, 2014). Therefore, differentiation by interests is
possible to foster and facilitate the learning process (Heacox, 2002), and simul-
taneously, increase the motivation and the active engagement of learners (Elliott,
Kratochwill, Cook, & Travers, 2008). Teachers can respond to different interests
by providing choices from a bouquet of activities or by encouraging an inde-
pendent study on an aspect they are intensely interested in (Tomlinson et al.,
2003).

The learning styles concern the preferred way of receiving and processing the
information (Middendorf, 2008). As a result, teachers intentionally vary the ma-
terials they use to provide multiple ways of presenting the information, adjust
the classroom environment, provide choices of processing and presenting the
product of learning, in order to match their instruction to the preferred learning
styles of the children (Ford & Chen, 2001; Gregory & Chapman, 2007; Heacox,
2002; Koeze, 2007).

The second pillar of DI is the curriculum adjustments (Scott, Vitale, & Mas-
tern, 1998) in content, process and product (Tomlinson, 1999). The content re-
fers to the “what” of instruction (Gregory & Chapman, 2007), i.e. the learning
goals that children are supposed to achieve, as well as the materials and sources
employed to access the content. Tiered activities or materials and provision of
multiple choices aligned to learners’ needs are some of the basic strategies to
differentiate the content (Tomlinson, 1999).

The process concerns the “how” of the learning procedure (Ernest, Heck-
aman, Thompson, Hull, & Carter, 2011), as it is related to the specific activities

that teachers design to assist children in achieving the learning goals (Coubergs,
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Struyven, Vanthournout, & Engels, 2017). Lastly, the product is the result of
learning that indicates the level that the goals were achieved (Tomlinson & Im-
beau, 2010). The product depends on what children are able to create to present
their new knowledge, comprehension and/or skills (Santamaria, 2009). To diffe-
rentiate the product, teachers offer a range of activities according to readiness,
interests and learning styles of their children (Ernest et al., 2011; Tomlinson,
1999).

2.2. Effectiveness of DI

Recent studies suggest that DI affects positively student performance and en-
hances the motivation for learning (e.g. Lewis & Batts 2005; Reis, McCoach, Lit-
tle, Muller, & Kaniskan, 2011; Tomlinson & McTighe, 2004). Bantis (2008) stu-
died the effect of DI on the writing achievement of elementary children and
found positive impacts. In addition, other researchers indicated the increased
motivation and engagement of students from elementary (Martin & Pickett,
2013; Tobin & Tippett, 2014) to bachelor level of education (Konstanti-
nou-Kantzi, Tsolaki, Meletiou-Mavrotheris, & Koutselini, 2013; Taylor, 2015).

Another group of researchers focused on the impact of matching the instruc-
tion to the learning styles, proving the effectiveness in children’s performance
(Cassidy, 2004; Ford & Chen, 2001; Ford, 1995; Landrum & McDuffie, 2010;
Pask, 1976).

Nevertheless, there are also empirical data that do not always advocate the
positive impact of DI, at least not for all the children. For instance, Scott (2012)
in a quasi-experimental study with 2™ graders revealed that DI did not facilitate
the mathematical performance of average level of children, but it was effective
for the high achievers. Similarly, Tieso (2005) found that advanced learners are
positively affected from DI than other groups of learners. Faber, Glas, & Vis-
scher (2018) also showed that medium and high achievers from 2°! and 5™
grades were greatly impacted in mathematics rather than low achievers. Mean-
while, Koeze (2007) showed that DI facilitated the achievement of children from
low socio-economic status, but DI’s effectiveness was not repeated in the sum of
students. Moreover, Little, McCoach, & Reis (2014) studied the reading perfor-
mance of middle school students and found that DI was effective in reading flu-
ency, but not in comprehension. Such conflicting findings imply that DI might
be effective for specific groups of children and under certain circumstances.
However, the quality of each DI application should be taken into careful consid-
eration, before coming to any conclusion.

On the other hand, DI is a complicated teaching approach that involves many
strategies and techniques and it is not clear which of them were active during
each application in the referred empirical studies (Smit & Humpert, 2012), hig-
hlighting the necessity to study the effect of the different aspects of DI (Coubergs
et al., 2017). However, the related literature indicates that the strategy of choices,
differentiation by interests and flexible grouping are effective strategies on stu-

dents’ performance (Baumgartner, Lipowski, & Rush, 2003; Koeze, 2007; Tieso,
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2005) and motivation (Danzi, Reul, & Smith, 2008).

The literature review reveals that: 1) there is a considerable gap in empirical
studies that applied and investigated the impact of DI (Hall, 2002; Rock, Gregg,
Ellis, & Gable, 2008; Roy, Guay, & Valois, 2013; Scott, 2012; Tieso, 2005), and 2)
the majority of the studies applied and examined the DI’s effectiveness in ele-
mentary, middle and college classrooms, whilst corresponding studies in kin-
dergarten were rarely reported. Wu & Chang (2015) investigated the teachers’
DI practices in kindergarten, but not their impact on children. Nonetheless, ear-
ly childhood education philosophy is converging with differentiation (Brennan,
2008; DeBaryshe, Gorecki, & Mishima-Young, 2009; Middendorf, 2008).

Furthermore, most empirical studies focus on the effectiveness in specific
subject areas and skills, namely literacy and mathematics, that are not apparent
in an Integrated Curriculum, like the existing curriculum in Greece for Kinder-
garten “New Curriculum for Kindergarten” (Institute of Educational Policy,
2014) that is currently on pilot phase. The Integrated Curriculum considers
knowledge as a whole and not fragmented in different artificial subjects (Beane,
1991). Since the Integrated Curriculum is organized around “rich and provocative
themes” (Beane, 1991: p. 11), the effectiveness of any teaching approach, in our
case DI, needs to be aligned with the specific learning goals of the theme. There-
fore, students’ achievement cannot merely be measured by their progress in lite-
racy and/or mathematical skills, but also to the change of their existing ideas.

According to the Institute of Educational Policy (2014) of Greece “one priori-
ty of the New Curriculum for Kindergarten is to promote the awareness and re-
spect of differentiation among children” (p. 23). The curriculum encourages the
teachers to differentiate the content, the process, the learning environment
and/or the product of their teaching. Regardless of the policy guidelines, teachers
in Greek kindergartens tend to employ traditional teaching methods and specif-
ically follow a pattern of teaching that includes whole group instruction and in-
dividual assignments which are the same for every learner (Kakana & Mavidou,
2015). As already mentioned, the traditional teaching that corresponds to an ab-
stract medium level of the class in an ineffective approach for most of the stu-
dents (Levine, 2003; Tomlinson & Kalbfleisch, 1998; Tomlinson et al., 2003).
However, considering the limited empirical data regarding the effectiveness of
DI in kindergarten and the impact of different aspects of DI, it is crucial to in-
vestigate how DI could be modified for early childhood education, what specific
adjustments for the curriculum could be applied and what impact they may have
on kindergarteners.

In the present study we discuss the specific adjustments in an Integrated Cur-
riculum for kindergarten according to the approach of DI, and examine whether
such adjustments are effective in kindergarteners’ achievement regarding the
learning goals of the interventions. To this aim, three integrated themes were
developed and differentiated to respond to children’s readiness levels, interests
and learning styles. Considering the related literature (e.g. Lewis & Batts 2005;
Reis, McCoach, Little, Muller, & Kaniskan, 2011; Tomlinson & McTighe, 2004),
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we hypothesized that DI adjustments would foster kindergartener’s performance.

3. Method

The research plan was quasi-experimental, as it was impossible to assign ran-
domly the children in the experimental and control group (Christensen, 2004).
The quasi-experimental designs are usually applied when research is conducted
in the real world, and random assignment of the participants in two groups is
not possible. Moreover, they include comparisons between the scores of pre- and
post-tests of the experimental and control group to test the hypothesis of the
study.

In this paper, the two groups participated in different types of instructional
approach: DI for the experimental group and instruction to the average level of
the class, as teachers usually plan and apply their teaching, for the control group.
The independent variable was the type of instruction and the dependent variable

was the children’s achievement.

3.1. Participants

A total of 154 kindergarten children participated in the study, allocated in 13
classrooms from 11 kindergarten schools from urban and sub-urban regions of
Magnesia, Central Greece. The average age was 5 years and 2 months (SD =
0.52) (min = 4, max = 6.08). Although the two groups were formed according to
each teacher’s willingness to apply DI, similar characteristics occurred in both
groups regarding the sex and the age quota.

More specifically, the experimental group was composed of 6 classrooms from
6 different kindergarten schools, corresponding to 80 children (36 girls and 44
boys) and 6 kindergarten teachers. The average age of children was 5 years and 2
months (SD = 0.46) (min = 4.08, max = 6.08), while the teachers had an average
of 15.3 years of experience (min =11, max = 17) with 3 of them holding a mas-
ter’s degree and the remaining 3 had a bachelor’s degree.

Accordingly, the control group was composed of 7 classrooms from 5 differ-
ent kindergarten schools, corresponding to 74 children (36 girls and 38 boys)
and 7 teachers. The average age of children was 5 years and 1 month (5D = 0.58)
(min = 4, max = 5.9), while the teachers had an average of 16 years of teaching
experience (min = 12, max = 19). Regarding teachers’ level of education, 3 of
them had a master’s degree, 3 graduated from a university department of educa-
tion and 1 teacher graduated from the pedagogical academy and then completed
the equalization program in a department of education.

Both groups did not participate in any kind of systematic instruction regard-
ing the themes that were developed in this study (i.e. “Protection of wild ani-
mals”, “Healthy lifestyle”, and “Books”). Therefore, their initial ideas were
formed by their previous experiences in informal contexts.

The consent of children’s participation was given by the parents with their

signed statement, before the study began (November 2016). Specifically, from
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190 parents who were informed about the study and asked to give consent, 160
parents returned the letters of statement signed. From those 160 children there
were 6 who either did not want to participate to the interviews or missed too

many days during the interventions.

3.2. Data Collection

The children’s achievement was measured through individual structured inter-
views. Three different interview protocols were designed by the authors, one for
each intervention. The interview protocols were employed twice for each child,
as pre- and post-tests were necessary to evaluate the progress of the child’s ideas
about the related concepts of the interventions. In particular, the three interview
protocols were: “Protection of wild animals”, “Healthy lifestyle” and “Books”.

Each protocol was designed according to the learning goals of the corres-
ponding intervention and followed the principles of the developmentally appro-
priate approach on data collection methods (Einarsdottir, 2007; Christian, Pearce,
Roberson, & Rothwell, 2010; Mauthner, 1997; Punch, 2002), in order to adjust
them to kindergarten children’s features and, ensure the credibility of the data
collection procedure (Irwin & Johnson, 2005; Mahon, Gleddinning, Clarke, &
Craig, 1996).

The interview protocols included a variety of close-ended and open-ended
questions, combined with a range from structured activities, such as prob-
lem-solving situations (Christian et al., 2010), classification/categorization of
pictures (Punch, 2002), role play (Irwin & Johnson, 2005) etc. Therefore, the in-
terview procedure was an authentic playful activity, where children presented
high levels of engagement (Einarsdottir, 2007).

Specifically, the “Protection of wild animals” protocol included 13 items (4
close-ended questions, 4 open-ended questions and 5 structured activities with
pictures and toys) and lasted 12 minutes approximately. Moreover, it was di-
vided into three dimensions, in alignment to the related intervention’s learning
goals, which were “Endangered species” (8 items), “Animals in captivation” (2
items) and “Animal rights” (3 items).

The “Healthy lifestyle” protocol included 7 items (2 open-ended questions
and 5 structured activities, such as puzzles, categorization and selection of pic-
tures) and lasted 15 minutes approximately. The interview was also divided into
three dimensions, like the previous protocol, which were “My body and how to
be healthy” (2 items), “Healthy diet” (3 items) and “Physical activity” (2 items).

Similarly, the “Books” protocol included in total 7 items (3 close-ended ques-
tions, 2 open-ended questions and 2 structured activities, namely role play and
sequencing cards). The average duration of the “Book” interviews was 10 mi-
nutes and it was composed by the dimensions: “T'ypes of books” (2 items), “Jobs

related to books” (2 items) and “Joy of reading” (3 items).

3.3. Data Analysis

The collected answers of each child at each interview were graded depending on
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how close they were to the learning goals of the corresponding intervention. In
other words, the more the answer was aligned with the learning goals, the higher
it was graded in a 4-graded scale (3 = very close and close, 2 = quite close, 1 =
quite away or not so close, 0 = away or no answer at all) (for example, see Table
1). The close-ended questions, as well as the structured activities were directly
graded, but the procedure for the open-ended questions was slightly different, as
the qualitative Content Analysis preceded the grading. Particularly, the open-ended
questions were analyzed in NVivo 10 program and the categories and codes that
emerged were then evaluated and graded accordingly. This procedure was fol-
lowed for both pre- and post-tests at each protocol, in order to acquire quantita-
tive data that could easily be compared through appropriate statistical tests. As a

result, the compared means was the analyzing method at the SPSS program.

3.4. Procedure

The procedure for both the experimental and the control group was the same:
pretests, intervention and posttests. The only difference between the two groups
was the type of teaching approach, since children from the experimental group
participated in differentiated interventions, while the control group participated
in interventions developed on the “teaching to the middle” approach.

Regarding the interview procedure, each child was alone with the interviewer
(1** author) at a quiet place into the school setting and during the school hours.
After “breaking the ice” with a short conversation the interview protocol was
employed. Although, the protocols were structured, clarifying questions were
asked when needed. The interviews were audiotaped and, then transcribed.

Since the interventions were three and there were pre- and post-tests for each
protocol, every child participated in total in 6 interviews. Indeed, the data collec-
tion procedure lasted 7 months (December 2016-June 2017) and followed the
sequence that Figure 1 presents. More specifically, each intervention was im-
plemented 1 - 4 weeks after the pre-tests, while the post-tests took place 2 - 6
weeks after the end of the intervention. The “Protection of wild animals” inter-
vention lasted 4 weeks and was applied between the middle of January to the
middle of February 2017, the “Healthy lifestyle” intervention lasted 5 weeks and
was applied during March 2017 and the last intervention “Books” lasted 3 weeks

Table 1. Examples of grading the children’s answers from different types of questions.

Type of question 3 2 1 0
N
Close-ended Yes Maybe No o etnswer/
Don’t know
Open-ended Expla.lined Explained . Explai.ned No a:nswer/
sufficiently partly insufficiently Don’t know
hy tl
- Chooses Forrec v Chooses Chooses Never chooses
Activity all the times or often correctly rarely correctl correctl
most of the times Y Y Y Y
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December2016 January 2017 February 2017 March 2017 April 2017 May 2017 June 2017
Exp. Contr. Exp. I Contr. Exp. Contr. Exp. Contr. Exp. | Contr. Exp. Contr. Exp. Contr.
Pre1 | 5-21 8-21
Pre2 25-31 | 23-26 [1-23 [ 2-13
Post1 23-28 3-15 | 1-14
Pre3 23-30 | 13-27 | 3-6 6

Post2
Post3

Figure 1. Pre- and post-tests sequences at both groups.

and was implemented from the end of March to the middle of May 2017, due to
Easter vacations that intervened.

The groups of teachers selected the themes that were developed in instruc-
tional activities after separate group meetings. The selection was a combination
of researchers’ proposals, children’s interests and teacher’s decisions to partici-
pate in several projects (e.g. environmental projects were aligned with the “Pro-
tection of wild animals” theme) during that school year. After defining the
themes, the two groups of teachers had 2 meetings, initially to set the learning
goals, and subsequently to modify a series of activities that the researchers de-
signed. As the meetings were separate for the two groups, the teachers of the ex-
perimental group discussed and co-designed the interventions according to DI,
while teachers of the control group worked with interventions designed for the
middle level of the class. Nonetheless, the two types of interventions did not dif-
fer in other aspects, but only in the existence or not of the DI approach. To
achieve this, the interventions were initially designed according to the traditional
teaching approach and were subsequently differentiated according to children’s
existing ideas, readiness levels in literacy and mathematical skills, interests and
learning styles. The children’s characteristics were assessed by systematic obser-
vation by the participating teachers, while pre-tests had revealed the existing
ideas of kindergarteners on the specific themes. As a result, all the teachers from
each group applied the same activities aiming at the same fundamental learning

goals, merely differing in the teaching approach.

3.5. Reliability and Validity Issues

The equation of the two groups is always an issue in the quasi-experimental de-
signs. However, in the present study the children had similar characteristics re-
garding the sex, age and location of schools, along with their teachers who also
had similar years of experience and education levels. Moreover, the pre-tests
would highlight any previous differences between the two groups, which should
be considered in the analysis.

To secure the consistency of the interventions inside the two groups, the re-
searchers: 1) provided the teachers with pre-designed activities, 2) had meetings
prior to the intervention with teachers of both groups separately, so as they
would agree in the exact modifications they were going to make, 3) were con-
stantly present at the schools to conduct the interviews with the children, thus

having the chance to observe the exact application of the interventions, and 4)
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had several personal and group meetings with the teachers from both groups to
discuss the applications and support them to deal with any emerging constraints.
Based on the meetings, the observations and children’s documentation, no ma-
jor variations inside each type of intervention occurred.

Another major threat that researchers attempted to prevent was the repetition
of the same interview, as pre- and post-tests were conducted. To reassure that
children would not give different answers just because they were more familiar
with the interview protocol, long time gaps mediated between pre- and post-test
of the same protocol, namely at least 7 weeks. On top of that each protocol in-
cluded a combination of questions that measured the same concept in order to

detect any contradictions.

4. Curriculum Adjustments on Thematic Integrated
Interventions According to Differentiated Instruction

The procedure for each intervention was to initially design the activities accord-
ing to the New Curriculum for Kindergarten (Institute of Educational Policy,
2014), following the “teaching to the middle” approach, as usually teachers do.
Afterwards, the interventions were adjusted following the DI approach of teach-
ing to address the readiness levels, the interests and the learning types of the par-
ticipant kindergarteners.

As the DI approach proposes different types of curriculum, adjustments were
applied. Firstly, the content of instruction was tailored to children’s readiness
levels and learning styles, while no differentiation based on interests occurred
(Figure 2). In this case, the readiness levels referred to the different reading
skills, as well as the existing ideas of children about the specific concepts of the
intervention. The reading skills were systematically evaluated by the teachers,
while the existing ideas were collected through the pre-tests by the interviewer.
Consequently, when the learning goals required children to use reading mate-
rials, the teachers organized the materials by their level of difficulty.

As a result, different readiness groups were provided with the appropriate
reading materials, thus facilitating their investigations. For example, under the
“Protection of the wild animals” theme, there was an activity that aimed to the
investigation of protection practices from different organizations, where child-
ren were encouraged to find and report those practices. According to their read-

ing skills the less advanced readers watched a video and painted the practices
/y [ Reading skills ]_’[ Tiered materials ]

\ /V[ Alternative content ]
Ideas

Content
Simplification
Learning styles i—b[ Alternative types of materials ]

Figure 2. Differentiations of content.
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they remembered, the medium readers used a book with small texts and some
cards with titles from inside the book and the more advanced readers worked
with more complicated texts from an organization’s informational leaflet (Figure
3). In any group, the teacher provided additional help and sometimes red parts
of the materials.

Additionally, when the existing ideas varied significantly, teachers tailored the
content of their instruction by providing alternative content or by varying the
difficulty level of the activity. A characteristic example of how alternation of the
content was applied was when, under the “Healthy lifestyle” theme, the children
who believed that people catch flus and viruses just because they eat a lot of can-
dies, played a kinetic game that entered them to the concept of contagion of
germs by using glitter as supposed germs. Another group, who believed that cold
weather is the mere reason why people get sick, watched a video breaking this
myth. Finally, the last group who recognized that there is something contagious
but couldn’t describe the germs, read a book with their teacher about the way
germs become contagious.

The content was also adjusted to match the different learning styles. Although,
learning styles are not yet established in early years, teachers observed a tenden-
cy to a specific learning style at each kindergartener. The differentiation based
on learning styles was accomplished with different types of materials, namely
visual, audio and kinesthetic activities and materials. Indeed, the use of different
types of materials were apparent every time that teachers selected to respond to
learning styles, regardless if they modified the content, the process or the prod-
uct of instruction.

Another aspect of the applied curriculum that was usually adjusted to meet
the needs of all learners was the procedure. The adjustments followed the same

patterns that were revealed from the differentiation of the content (Figure 4).

Figure 3. Example of differentiation of content by providing tiered materials.

~

—b[ Bloom’s taxonomy
[ Procedure [ Interest ]_’

Learning styles i—»[ Alternative types of materials ]

Figure 4. Differentiations of teaching procedure.
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Additionally, at the differentiation by readiness the design of the tiered activities
followed either an alternative design for each group of children or the tiering of
learning activities by Bloom’s taxonomy. During the theme “Books”, the activity
was designed to provide more support. The materials aimed at the “knowledge”
level for those who couldn’t recognize any category of books (e.g. fairy tale,
comic etc.). The children who categorized appropriately some books took less
support and the activity aimed at the “comprehension” level, as they had to
compose a page from each category by using a prototype. At the same time, the
more advanced group synthesized and applied their comprehension of the dif-
ferent characteristics of the books, as they worked on the “application” level of
Bloom’s taxonomy. Moreover, to address the children’s different interests,
teachers provided a range of different activities to select the activity they were
more interested to engage in. Similar to the differentiation based on the learning
styles, the response to interests followed the same pattern regardless of the phase
of the instruction, which is the strategy of choices.

Last but not least, the product of instruction was adjusted either by readiness
or by interest or by addressing readiness and interests simultaneously (Figure
5). As differentiation by readiness or by interests was previously analyzed, the
combination of differentiating according to readiness and interests was an in-
novation for teachers and thus emerged by the end of the third intervention,
when teachers and children were quite familiar with DI. Therefore, the jigsaw
strategy was implemented as a more advanced way to flexible grouping and
completed in two steps: initially, children selected a job they were interested
from the “Books” theme and, subsequently they formed readiness groups (ac-
cording to writing skills) in order to deploy their “expertise” (e.g. as writers, il-

lustrators or typographers) to compose their own books.

5. Results

The impact of curriculum adjustments according to the DI approach on child-
ren’s achievement were investigated through the Mann-Whitney U and Wil-

coxon statistical tests, since the data did not satisfy the regularity condition.

5.1. Differences between and Inside the Groups

Firstly, to study the differences between the two groups of children, Mann-
Whitney U test for independent groups was employed for each intervention. Spe-

cifically, at the 1* intervention “Protection of the wild animals”, the experimental

Readines Idea Mathematical ]—> Simplific
ation

Product Ji 1gsaw

Interest [ Choice ]

Figure 5. Differentiations of product.
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group (Mdn = 19) did not differ from the control group (Mdn = 19) in pre-tests,
U= 2811, p= .29, but after the intervention there were significant differences on
favor of the DI approach (Mdn = 35) than “teaching to the middle” approach
(Mdn = 27), U= 1103.5, p < .001. Similarly, at the 2™ intervention “Healthy life-
style” there were initially no differences between experimental (Mdn = 12) and
control group (Mdn = 12.5), U = 2899, p = 41, but the post-tests revealed that
children who participated in DI achieved significantly higher the learning goals
(Mdn = 18.5) than their peers from the other group (Mdn = 14), U = 1058, p
< .001. In addition, at the 3" intervention “Books”, the two groups presented a
difference between them, with the experimental group scoring a little higher
(Mdn = 12) than the control group (Mdn = 11), U = 2181.5, p = .04. This
achievement gap occurred after the intervention and increased, too. Therefore,
the post-test showed that experimental group gathered significantly higher
scores (Mdn = 18) comparing to the kindergarteners from the control group
(Mdn=14), U= 668, p< .001.

Secondly, to investigate the effectiveness of each intervention inside each
group Wilcoxon tests for dependent groups were applied. Statistical differences
occurred in every intervention at the control group (N = 74). Indeed, the 1* in-
tervention “Protection of wild animals” changed their initial ideas, as post-tests
scores were higher (Mdn = 27) than pre-tests (Mdn = 19), Z = 6.62, p < .001.
The same results occurred for the 2™ intervention “Healthy lifestyle” (Mdn,, =
12.5, Mdn,,, = 14, Z= 3.38, p < .001), and the 3" intervention “Books” (Mdn,,,

post

= 11, Mdn,,, = 14, Z = 3.49, p < .001), hence approving the effectiveness of the
interventions in achieving the learning goals. In addition, Table 2 describes that
the majority of children from the control group achieved higher after the inter-

ventions, specifically at the 1* intervention.

Table 2. Descriptive statistics of control’s group ranks at pre- and post-tests of inter-

ventions.
Ranks®
N Mean rank  Sum of ranks
Negative ranks 8° 18.50 148.00
Positive ranks 65°¢ 39.28 2553.00
Post-test 1 - Pre-test 1
Ties 14
Total 74
Negative ranks 21¢ 30.71 645.00
Positive ranks 48° 36.88 1770.00
Post-test 2 - Pre-test 2
Ties 58
Total 74
Negative ranks 18" 28.83 519.00
Positive ranks 46' 33.93 1561.00
Post-test 3 - Pre-test 3 )
Ties 10
Total 74

a. Group = control; b. Post-test 1 < Pre-test 1; c. Post-test 1 > Pre-test 1; d. Post-test 1 = Pre-test 1; e.
Post-test 2 < Pre-test 2; f. Post-test 2 > Pre-test 2; g. Post-test 2 = Pre-test 2; h. Post-test 3 < Pre-test 3; i.
Post-test 3 > Pre-test 3; j. Post-test 3 = Pre-test 3.
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Moreover, the Wilcoxon test for the experimental group (/N = 80) also re-
vealed that every intervention changed significantly their initial ideas. In partic-
ular, the “Protection of wild animals” intervention was effective in achieving the
learning goals, as post-test scores were significantly higher (Mdn = 35) than the
pre-test scores (Mdn = 19), Z = 7.76, p < .001. Accordingly, the same results
were repeated in the 2™ intervention (Mdn,,, = 12, Mdn,,, = 18.5, Z=7.59, p
< .001) and the 3" intervention (Mdn,, =12, Mdn,,, = 18, Z=7.73, p < .001),
thus highlighting that all of them were effective interventions (Table 3). Com-
paring Table 2 and Table 3 is obvious that almost every child from the experimen-
tal group approached the learning goals rather than those from the control group.

5.2. Differences among Curriculum Adjustments

In order to detect any possible differences on children’s achievement depending
on the applied types of differentiation, Wilcoxon test for dependent samples was
employed only for both groups. However, the rationale we followed was:

» If the scores of two concepts inside an intervention differed significantly in
both groups of children, then the concept with the higher score was consi-
dered as easier than the other one to be comprehended by kindergarteners;

¢ If the scores of two concepts inside an intervention did not differ in both
groups, then those concepts were considered as equally easy or difficult to be
comprehended;

» If the score of one concept differed significantly from another concept inside
an intervention, but only at the experimental group and not at the control
group, then we assumed that the teaching approach was the factor that con-
tributed to the better comprehension. Note that, the opposite, i.e. differences
between two concepts existing only at the control and not the experimental

group, did not occur at this study.

Table 3. Descriptive statistics of experimental’s group ranks at pre- and post-tests of

interventions.
Ranks®
N Mean rank  Sum of ranks
Negative ranks 1* 2.50 2.50
Positive ranks 79¢ 40.98 3237.50
Post-test 1 - Pre-test 1
Ties 0d
Total 80
Negative ranks 2¢ 14.75 29.50
i f
Post-test 2 - Pre-test 2 Positive ranks 77 40.66 3130.50
Ties 18
Total 80
Negative ranks oh .00 .00
Positive ranks 79! 40.00 3160.00
Post-test 3 - Pre-test 3 )
Ties v
Total 80

a. Group = experimental; b. Post-test 1 < Pre-test 1; c. Post-test 1 > Pre-test 1; d. Post-test 1 = Pre-test 1; e.
Post-test 2 < Pre-test 2; f. Post-test 2 > Pre-test 2; g. Post-test 2 = Pre-test 2; h. Post-test 3 < Pre-test 3; i.
Post-test 3 > Pre-test 3; j. Post-test 3 = Pre-test 3.
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As a result, when the third hypothesis occurred the specific concepts were
matched to the types of differentiation that instruction included, namely re-
sponse to readiness, interest and learning styles, in order to identify which type
seems to have the most positive impact on achievement. Thus, no type of diffe-
rentiation was found to be more effective at the 1* intervention “Protection of
wild animals”, while at the 2™ intervention “Healthy lifestyle” specific types of
differentiation seemed to be more effective. Particularly, when teachers re-
sponded to interests, then children achieved higher (AMdn = 3) than differentia-
tion by readiness (Mdn = 3) (Z= 2.072, p = .022). At the same time there were
two different instances which validated that addressing the readiness levels was a
more effective way of teaching than differentiation by learning styles: a) in the
first instance the scores after differentiation by readiness (Mdn = 3) were signif-
icantly higher than the scores after differentiation by learning styles (Mdn =2) Z
= 1.814, p=.038, and b) in the second instance the scores after differentiation by
readiness (Mdn = 3) were once again higher than those after differentiation by
learning styles (Mdn = 2), Z, = 3.605, p < .001. Moving on to the 3™ intervention
“Books”, like the 1% intervention, no type of differentiation seemed to have

greater effect on achievement.

6. Discussion

This study attempted to respond to the need for definition of specific aspects and
types of differentiation adjustments in the everyday applied curriculum (Subban,
2006; Tomlinson et al., 2003), as well as to examine the effectiveness of DI in the
kindergarten settings. The results revealed that DI was completely compatible
with kindergarten education, along with the Integrated Curriculum and was
proved to be an effective teaching approach. These results are aligned with the
previous research that revealed the positive impact of DI on students from ele-
mentary to college levels of education (e.g. Martin & Pickett, 2013; Konstanti-
nou-Katzi, et al., 2013; Little, McCoach, & Reis, 2014), and also indicated the ap-
plicability and the positive impact of DI in kindergarten (Wu & Chang, 2015).
Consequently, kindergarten is a fertile ground for the DI approach and more
research could shed light onto the strategies and the techniques of DI that are
more suitable for this age of children. The differentiation strategies implemented
in this study (e.g. choices, flexible grouping, tiered activities and materials) were
successful in advancing children’s achievement (Baumgartner, Lipowski, & Rush,
2003; Koeze, 2007; Tieso, 2005). Indeed, the differentiation by interests, which
incorporated the choice strategy, was found more effective than responding to
readiness and learning styles. A possible reason for this result may be that choice
providing freedom to children and a way to express their own voices in the
classroom, which was referred by Tomlinson (2005) as important and influential
in learning. However, the provision of choices was not always a quality strategy,
as teachers observed that children sometimes selected an activity with friendship

or convenience criteria. Indeed, Danzi, Reul, & Smith (2008) indicated that child-
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ren chose the same type of activity, because it seemed a safer option, thus un-
dermining the challenging level of instruction. Therefore, several concerns
emerge regarding whether the teacher should intervene on children’s free will
and how this strategy could be better organized and applied. Obviously, it is ne-
cessary to define and optimize the existing strategies, though such insights can
only occur after constant application of DI in real classrooms.

On the other hand, differentiation by learning styles was proved to be less ef-
fective than the other two types of differentiation (i.e. interests and readiness). It
is possible that learning styles are neither quite established nor distinctive, due to
children’s young age (Middendorf, 2008). Teachers frequently observed that
some children covered the requirements of two different learning styles, for ex-
ample being kinesthetic and oral type. In addition, they sometimes realized that
over the time some kindergarteners moved to another type than they had pre-
viously presented. Therefore, addressing the learning styles might become a
confusing procedure for teachers and not quite successful, too.

When comparing the DI approach with the traditional model of instruction,
the results indicated that one-size-fits-all teaching could lead to learning
achievement, but not for all learners. In particular, the traditional approach did
not facilitate the maximum performance for all the children, while DI took their
ideas further, as they achieved significantly higher scores. In other words, tradi-
tional teaching was able to contribute in merely achieving the learning goals, but
DI extended children’s initial ideas beyond the medium level of the class, allow-
ing every learner to succeed. A follow-up research would reveal whether these
ideas transformed into attitudes and long-term learning occurred.

Furthermore, the results demonstrated that DI was compatible with the Inte-
grated Curriculum, an issue that had not been studied before. Indeed, DI proved
to have positive impact not only on achievement of fragmented subject areas,
but also on the framework of integrated themes when basic ideas constitute the

learning goals of instruction.

Limitations and Further Research

The present study did not investigate whether different groups of kindergarten
children would benefit greater than their peers from DI, as previous research in-
dicated. Thus, the gathered demographic data did not include any information
related to the socio-economic status of participants and/or their ethnicity. Fu-
ture research should gather more demographic data, allowing further intercor-
relations.

The specific types of differentiating the instruction that were presented here
do not imply that other combinations and adjustments are not applicable for
kindergarten. The discussion about the specific adjustments is concentrated on
the fact that these combinations have been found applicable and their effective-
ness is still under further research. Consequently, a limitation was that the re-

sults indicated a possible tendency and not a proof that there were types of dif-
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ferentiation that may have a more positive impact than others, as a larger num-
ber of activities under each type of differentiation could verify whether this ten-
dency was accurate. Moreover, further research is necessary to shed light onto

the different aspects of DI and their effectiveness.
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