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Summary 
 
Differentiated instruction is a classroom practice with a balanced emphasis on individual students and 
course content. It is a complex teaching skill many (beginning) teachers struggle with. To help teachers 
improve their differentiation skills, developmental assessments and subsequent feedback are 
necessary, but due to the complex nature of differentiation this can be a costly and time-consuming 
task. Differentiated instruction can be divided into four stages, period planning, lesson planning, 
lesson execution and lesson evaluation, that are interrelated to each other. Each of these stages need 
to be considered when assessing differentiated instruction, meaning a student questionnaire would 
not suffice as students do not witness three of the four stages. A self-evaluation by a teacher would 
be able to consider all four stages, but self-evaluations tend to be subconsciously biased and may 
therefore not be the best form of evaluation. Therefore, an accurate and unbiased assessment would 
only be possible through a classroom observation and document analysis by an external observer. 
Lesson planning can have a great impact on a lesson by providing more coherency and structure. 
Because lesson planning can have a great impact on a lesson, it might be possible to use the lesson 
preparation to predict the lesson execution. The current study investigated if a more cost- and time-
efficient assessment method would be possible by investigating the relationship between the lesson 
preparation and lesson execution stages during a math lesson, to determine whether an assessment 
based on only the lesson preparation stage could be used. To do so, the Pearson correlations between 
the items of both stages were calculated, and linear regression analyses were performed, to 
investigate the relationship between the lesson preparation stage and the lesson execution stage. It 
was found that the preparation for weaker mathematicians and the preparation for stronger 
mathematicians were good predictors for their respective lesson execution counterparts, but there is 
no guarantee a score on the execution stage will be equal to the score of the preparation stage as 
there were cases with opposing scores on the two stages, e.g., highest on the preparation and lowest 
on the execution and vice versa. This was also true for the preparation and execution of stimulating 
self-regulation. The findings of the current study suggest an assessment based on the lesson 
preparation stage can be used to identify areas for improvement and may be used to determine 
whether further assessment is necessary but cannot be used as a substitute for a full assessment.  
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Introduction 
 
Differentiated instruction is a widely discussed topic that is more and more implemented in education. 
It is a classroom practice where teachers consider both the individual students as well as course 
content. Teachers play an important role in differentiating instruction. As a teacher, one needs to 
know their students, both on a cognitive level as well as a pedagogical level, in order to decide the 
necessary adjustments to instruction and tasks so all students can learn optimally. It is therefore 
important that teachers are held to a high standard. To keep the quality of differentiated instruction 
high it is important to assess teachers on their differentiation skills and provide feedback and support 
according to this assessment. However, assessing differentiated instruction is not a simple task. There 
are many different aspects and stages to differentiated instruction that are interconnected with each 
other. Thus, to be able to adequately assess differentiated instruction it is important to understand 
what differentiated instruction entails.  
 

Differentiated instruction 
Differentiated instruction is a classroom practice with a balanced emphasis on individual 

students and course content (Tomlinson & Imbeau, 2010) that allows all students to benefit from a 
lesson by adjusting instruction, lesson materials, and learning environment to the abilities of the 
student (Hall, Strangman & Meyer, 2003). The abilities of the student are, for example, their literacy 
level or their understanding of mathematical concepts, or how quickly a student can process new 
information. These abilities vary per student and may be lower or higher than the level necessary for 
a lesson, causing some students to struggle with the lesson while others are done with the lesson 
ahead of time. Providing extra support for the struggling students while challenging the students 
whose abilities are above what the lesson expects of them is the core of differentiating instruction. As 
such, differentiated instruction recognizes and supports the classroom as a community of age peers 
where students are nourished as individual learners (Lawrence-Brown, 2004). In other words, 
compared to more traditional methods of teaching, differentiated instruction “emphasises a change 
of teaching procedures by taking into account the different learning modalities, interests, pace, skills, 
knowledge and attitudes of different students” (Koutselini, 2008). There are many ways to 
differentiated instruction, ranging from grouping students based on student needs, learning styles or 
interests, to adjusting lesson materials and tasks (Levy, 2008). An example of differentiated instruction 
with regards to lesson material may include selecting different texts to read for students of the same 
class based on their literacy levels and selecting a subject the student is interested in. Differentiated 
instruction can also be used by materializing an abstract concept to help struggling students, for 
instance using marbles to help students understand the concepts of multiplications and divisions. 
There are two broad goals differentiated instruction serves. The first goal is to maximize the 
attainment of the general curriculum for all students and the second goal is to provide an adapted 
curriculum for those who need it (Lawrence-Brown, 2004). Or, as Levy (2008) describes it, 
“Differentiated instruction is a set of strategies that will help teachers meet each child where they are 
when they enter class and move them forward as far as possible on their educational path” (p. 162). 

Differentiated instruction can have a positive effect on student learning (e.g., Watts-Taffe et 
al., 2012; Santangelo & Tomlinson, 2009; Olenchak, 2001, Valiandes, 2015). This positive effect on 
learning applies to all students as “all students benefit from the availability of a variety of methods 
and supports, and an appropriate balance of challenge” (Lawrence-Brown 2004, p. 37). There is 
empirical evidence of the effects of differentiated instruction. An experimental study found 
differentiated instruction to have no detrimental effects on learning achievements in reading and even 
found some positive effects (Reis, McCoach, Little, Muller, & Kaniskan, 2011). Merely grouping 
students by their abilities does not have any noticeable effect on learning outcomes in students 
(Deunk, Doolaard, Smalle-Jacobse and Bosker, 2015). To have a positive effect on learning, instruction 
and tasks need to be adapted to the abilities and interests of the students. The positive effects 
differentiation can have on learning can be explained by Vygotsky’s zone of proximal development. 
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The zone of proximal development can be defined as the distance between the actual development 
level and the potential development level thus linking that which is known to that which is unknown 
(Vygotsky, 1978, as cited by Subban, 2006). Differentiating instruction can help students reach this 
zone of proximal development. Students who would normally struggle with a course taught using 
traditional pedagogy can benefit from differentiated instruction to the extent of mastering all course 
objectives (Santangelo & Tomlinson, 2009). There are several groups of students for whom the 
additional support differentiated instruction can provide is especially beneficial (Lawrence-Brown, 
2004). Students who learn in a non-native language are generally speaking intellectually capable, but 
often have difficulties with traditional learning due to a cultural or linguistic barrier. Adjusting 
instruction as a response to the cultural and linguistic differences of these students can help them 
grow academically (Santamaria, 2009). Students with behavioural difficulties, e.g., low motivation or 
short attention spans, often have difficulties keeping up with the standard curriculum due to a lack of 
learning and study strategies. These students can benefit from adding additional structure to a lesson. 
This can be done, for instance, by emphasizing the key concepts and skills required for a task or by 
providing clear expectations and examples to follow (Lawrence-Brown, 2004). Lastly, students with 
limited prerequisite knowledge or skills need additional support to achieve the general curriculum 
goals. Differentiated instruction can help these students grow and achieve the general curriculum 
goals (Valiandes, 2015). 

Gifted students can also benefit from differentiated instruction (Olenchak, 2001). Students 
with (near) mastery of course objectives can have an enriched and challenging curriculum by 
differentiating instruction (Santangelo & Tomlinson, 2009). There are several ways gifted students can 
be challenged by differentiating instruction. For instance, accelerating the pace of new instruction can 
help students stay engaged in learning (Kapusnick, & Hauslein, 2001). Compacting the curriculum can 
also keep gifted students challenged by compressing the essential learning and engaging students to 
study lesson topics in more depth and breadth. The adaption of instruction towards various student 
ability levels can be considered the cornerstone of differentiated instruction.  

Differentiating instruction is not only focussed on the cognitive aspects of student needs but 
also considers the pedagogical needs of students. Differentiating instruction can help teachers to 
create a safe learning environment where students do not feel intimidated or rejected by adjusting 
instruction to the interests and abilities of the student (Kalbfleisch & Tomlinson, 1998). A safe learning 
environment can also help teachers to stimulate student self-regulation by taking away the fear of 
making a wrong choice. Teachers can also directly stimulate self-regulation by providing students with 
choices about their own education (Van Geel, et al., 2019). Think of, for instance, giving a student the 
choice whether to join the additional instruction moment for struggling students or start with the 
tasks provided for the basic instruction. Providing self-regulation opportunities can help students to 
generate their own thoughts, feelings, and actions to achieve personal goals (Zimmerman, 2000). Self-
regulation can help students grow academically as “students may spend more time on instructional 
tasks or use instructional time more efficiently because of their capacity to focus their own attention” 
(Connor, et al., 2010, p.449). Tiered activities can help students in self-regulation by letting students 
decide their own level of accomplishment with gradually increasing complexity of tasks that can be 
challenged (Kapusnick, & Hauslein, 2001). Stimulating self-regulation can help students achieve their 
lesson goals by providing options and opportunities but leaves the teacher room for redirecting 
students when needed (Van Geel, et al., 2019). Furthermore, gifted students can benefit from 
independent study by letting students choose a topic or problem of interest to research under the 
guidance of the teacher (Kapusnick, & Hauslein, 2001). 

Differentiated instruction is a complex teaching skill (Deunk et al., 2015) as teachers need to 
manage many students working at different levels and at varying paces (Santamaria, 2009). Teachers 
who want to differentiate their instruction need to have adequate content knowledge and a good 
understanding of the needs of students (Valiandes, 2015). To differentiate instruction based on 
student needs it is assumed teachers should “have an accurate view of students’ levels of 
understanding, and that they know which instruction and learning activity is appropriate for children 
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at different levels, given the goal they strive for” (Deunk et al., 2015, p. 52). Many beginning teachers 
feel unprepared for the complex tasks of differentiation, particularly in keeping track of student 
progress and achievement (Inspectie van het Onderwijs, 2015), a crucial part in differentiating 
instruction (Roy, Guay & Valois, 2013). This lack of insight in student progress may arguably lead to 
incoherent or inconsistent instruction that does not match student needs. As further proof of the 
complexity of differentiated instruction, a cognitive task analysis (CTA) of primary school math lessons 
by Van Geel et al. (2019) distinguished four different stages important to differentiated instruction 
namely, 1) period preparation, 2) lesson preparation, 3) lesson execution and 4) lesson evaluation. 
These four stages are all interrelated, and as can be seen, preparation plays a big role in differentiated 
instruction. Beginning teachers may be able to create more coherency in their differentiation practices 
and keep better track of their students by preparing the lesson.  

 

Lesson planning 
As the CTA by Van Geel et al. (2019) illustrates, preparation is a crucial part of differentiated 

instruction. Mastering the curriculum, identifying instructional needs, and setting challenging goals 
are the overarching skills that are associated with the preparation of differentiated instruction (Van 
Geel et al., 2019). These skills also appear in literature on lesson planning in general (e.g., Loughran, 
Mulhall & Berry, 2008; Liyanage and Bartlett, 2010; Panasuk, Stone and Todd, 2002; Panasuk and 
Todd, 2005). Having a mastery over the curriculum means having adequate pedagogical content 
knowledge, and is a prerequisite to differentiated instruction (Valiandes, 2015). Pedagogical content 
knowledge can help teachers align content matter to a pedagogical approach (Loughran, Mulhall & 
Berry, 2008).  

Lesson planning can help teachers deliver instruction that reflects the close relationship 
between objectives, instruction, and evaluation (Reiser, 1994). Setting challenging goals is important 
for lesson planning as lesson planning can help create coherency during the lesson by aligning tasks 
and instruction with the lesson goals (Panasuk, Stone and Todd, 2002; Panasuk and Todd, 2005). This 
helps create a better lesson experience for students as all aspects of the lesson are relevant to each 
other. What challenging lesson goals are depends on the students. Some students may find a lesson 
goal easy to accomplish while others are struggling to achieve the lesson goal. When differentiating 
instruction, lesson goals are established for each student in such a way that each student has a 
challenging and achievable goal during the lesson (Van Geel, et al., 2019). Furthermore, lesson plans 
can help teachers use classroom time more efficiently (Panasuk, Stone & Todd, 2002). To plan a lesson, 
teachers need to know their students and student needs, an overall aim for learning and a set of 
instructional objectives (Liyanage and Bartlett, 2010). Knowing the students is also an important 
aspect of differentiated instruction. “All experts … stressed the importance of “knowing your 
students”” (Van Geel, et al., 2019, p.61) concerning both the student’s achievement levels as well as 
their pedagogical needs (e.g., their interests, peer relations, and problem-solving strategies). In order 
to create a good lesson plan, clear lesson goals need to be formulated in terms of observable student 
behaviour (Panasuk, Stone and Todd, 2002). Lesson goals should be communicated to the students to 
give meaning to a lesson and help with self-regulation (Van Geel, et al., 2019).  

Though planning a lesson can create coherency during a lesson, it should not be seen as a 
blueprint for action. Lesson planning should rather be viewed as a preparation for the complex 
engagement with students (John, 2006). This means not only (pedagogical) content knowledge is 
important when planning a lesson. General pedagogical knowledge, knowledge of a wide range of 
teaching methods, is also important in lesson planning. König, Bremerich-Vos, Buchholtz, and Glutsch 
(2020) found declarative general pedagogical knowledge in lesson plans predicted the situation-
specific skill of pedagogical adaptivity. Pedagogical adaptivity can be defined as “the ways in which 
the assignments of the respective lesson fits with the cognitive level of the learning group” (König, et 
al., 2020, p. 801). As this definition suggests, pedagogical adaptivity is quite similar to differentiated 
instruction as both are aimed at adapting instruction to the benefit of the student. The findings of the 
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study by König et al. (2020) are a perfect example of how lesson planning can impact lesson execution 
and thus supports the importance of lesson planning in differentiated instruction. 

The second stage defined by the CTA (Van Geel, et al., 2019), the lesson preparation stage, is 
of particular interest during the current study. Six items were identified by the CTA of a math lesson 
with regards to differentiation practices. These are Establishing lesson goals, composing instruction 
groups, preparing instruction for the base group, preparing instruction for weaker mathematicians, 
preparing instruction for stronger mathematicians, and preparing to stimulate self-regulation. All of 
these items, except for composing instruction groups, have a direct relation to lesson execution stage 
items. Establishing lesson goals is an important step in lesson planning that can help in structuring the 
lesson (Panasuk, Stone and Todd, 2002; Panasuk and Todd, 2005). Having a clear view of the lesson 
goals also helps teacher to share these lesson goals with students at the beginning of the lesson. With 
the lesson goals established, teachers can determine which students may need additional instruction 
and which students need to be challenged more, based on the lesson goals and abilities of the students 
to group them accordingly (Van Geel, et al., 2019). Grouping students is part of the lesson preparation 
stage because individual student needs may change depending on the lesson goal and should 
therefore be checked every lesson. Based on the different instruction groups teachers should prepare 
different instructions and tasks. Starting with the preparation of instruction and processing for the 
base group, mathematically and didactically sound basic instruction for the majority of the student 
group should be planned and prepared. Based on the lesson goals and the basic instruction teachers 
should prepare instruction for the students who need additional support and students who need to 
be challenged more. Preparing additional instruction and processing for weaker mathematicians to 
help them reach the lesson goals is an important step in differentiated instruction as this can have an 
impact on the required time and materials necessary during a lesson. It is important for a teacher to 
calculate how much time is spent on the additional instruction as these students also need enough 
time to process the tasks associated with the instruction. Stronger mathematicians need to be 
challenged more. These students usually need less instruction when compared to the base group and 
can benefit from additional or more in-depth lesson goals. A teacher should decide which parts of the 
instruction can be skipped by the stronger mathematicians and which additional or more challenging 
exercises they can perform. The preparations for these three different instruction groups should 
directly translate to the differentiated instruction provided during a lesson. The last step in the 
preparation stage is preparing to stimulate self-regulation. As stated earlier, self-regulation can help 
students achieve personal and lesson goals. It is important for teachers to plan the choices students 
can take during a lesson and to consider how free students are in these choices as sometimes the 
teacher needs to redirect a student.  
 

Assessing differentiated instruction 
Assessing teachers in both a summative and formative way is an important practice in 

education (Looney, 2011). There are generally speaking two reasons to assess teachers, the first is to 
measure the competence and skills of a teacher. This type of assessment is often used to inspect the 
quality of teaching and can be of use during a performance review or a school inspection. Summative 
assessments are conducted to investigate whether predetermined educational standards are met and 
may prompt a warning or a penalty when the educational standards are not achieved. Vice versa, 
summative assessments may also prompt rewards for excellence. The second reason to assess 
teachers is for developmental purposes (Marzano, 2012). This type of assessment is focused on 
identifying areas in which teacher should develop themselves. Conducting a formative assessment 
provides teachers with feedback or suggestions on which skills and practices should be improved and 
helps them grow in their profession. 

There are many different forms of teacher assessment available for both measurement and 
developmental purposes, ranging from student- and self-evaluations to classroom observations that 
use rubrics and scales to score teacher performance. Self-evaluations, student-evaluations, and 
classroom observations are widely used practices for teacher assessment. However, these three forms 
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of evaluation rarely produce similar results (Lawrenz, Huffman & Robey, 2003; Dobbelaer, 2019). 
When assessing teachers, it is important to consider whether the assessment should be for 
measurement purposes or for development purposes. Generally speaking, assessments to measure 
teacher competence can be more concise compared to assessments aimed at developing teacher 
competences as the model for developmental feedback “needs to be both comprehensive and specific 
and focus on the teacher’s growth in various instructional strategies” (Marzano, 2012, p. 19) whereas 
a small set of elements would suffice to determine the skills of a teacher in the classroom (Marzano, 
2012). Considering many teachers struggle with differentiated instruction (Inspectie van het 
onderwijs, 2014) the current study will focus on the developmental assessment of differentiated 
instruction. 

Assessing teachers on their differentiated instruction is an important, but difficult task. There 
are several aspects of differentiated instruction that complicate its assessment which will be discussed 
in this paragraph to determine the most suitable assessment method. Firstly, only assessing 
differentiation during a lesson is insufficient as differentiating instruction has several stages before 
and after a lesson that influence differentiated instruction (Van Geel et al., 2019). Considering the four 
different stages of differentiated instruction, period preparation, lesson preparation, lesson 
execution, and lesson evaluation (Van Geel et al., 2019), it becomes apparent student evaluations 
alone are insufficient to assess differentiated instruction as students would typically only be able to 
assess the lesson execution stage. In order to accurately assess differentiated instruction a form of 
assessment needs to be chosen that takes into account all four stages of differentiated instruction. 
Thus, at least a teacher self-evaluation or a classroom observation with document analysis by an 
external observer need to be conducted to accomplish this criterium. Considering teacher self-
evaluations to be generally less critical than a classroom observation by an external observer due to 
the (unconscious) bias teachers have about themselves (Lawrenz, Huffman & Robey, 2003; Dobbelaer, 
2019), it can be argued the best way to assess differentiated instruction is through a classroom 
observation by an external observer. Looking more specifically at the developmental assessment, self-
evaluation can be biased due to self-protective behaviour where a person exaggerates their own 
performance or abilities due to poor performance (Gramzow, Elliot, Asher, & McGregor, 2003), which 
is a problem when identifying areas for improvement. On the other hand, classroom observations are 
a costly and time-consuming method and may not always be a viable solution in practice due to 
budget- or time-constraints. Having a more time efficient way of assessing differentiated instruction 
that is more objective than a teacher self-evaluation is desirable to lower the threshold for teacher 
assessment. As stated earlier, planning a lesson can create a more coherent lesson (Panasuk, Stone 
and Todd, 2002; Panasuk and Todd, 2005), and arguably this also applies to planning differentiation 
and differentiated instruction in practice. If this is true, it may be possible to use the preparation of 
differentiation as a predictor for differentiated instruction in practice. For example, in a formative 
assessment where the planning stage is scored to be lacking, possible improvement areas can be 
quickly identified as it may be assumed these same areas will also be found lacking during lesson 
execution. That planning can be used as a predictor for a lesson has already been suggested by König 
et al. (2020) as they found a significant correlation between general pedagogical knowledge in lesson 
plans and pedagogical adaptivity during a lesson. The current study investigated whether this also 
applies to different aspects of differentiated instruction more focused on lesson content instead of 
general pedagogical knowledge. 

 
In short, differentiated instruction is an important teacher practice that can help student learning by 
adjusting instruction and tasks to the ability of the individual student. Planning this interaction can 
help with the execution of differentiated instruction. Understanding the relationship between 
planning and practicing differentiated instruction may lead to a less time-consuming method of 
assessing differentiated instruction by taking lesson preparation as a predictor for differentiated 
instruction in practice. By using lesson preparation as a predictor for differentiated instruction 
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assessments may be performed more often as this may provide a quick way of identifying areas in 
which teachers can improve their differentiation skills. 

 

Research question 
 
Differentiation is an important skill teachers should aim to develop. Gaining insight in the relationship 
between the preparation and the implementation of differentiated instruction may help to increase 
our understanding of the complexity of differentiated instruction and the importance of preparing 
differentiated instruction. In practice the findings of the current study could support teacher 
education stress the importance of planning differentiation and equip pre-service teachers with the 
skills to plan differentiated instruction. Furthermore, if the planning of differentiated instruction can 
predict differentiated instruction in practice it would provide an easily accessible source of 
information that can be used to improve differentiation skills quickly and efficiently. To understand 
the relation between planning differentiated instruction and differentiated instruction in practice the 
following research question was formulated: 
 
Main: To what degree can planning differentiation be used as a predictor for differentiated 

instruction? 
 
As the main research question is very general five sub questions concerning more specific aspects of 
differentiated instruction were formulated to give focus to the current study. These are as follows: 
 
Sub 1: How does establishing lesson goals during planning relate to sharing lesson goals during the 

lesson? 
Sub 2:  how does preparing instruction and processing for the base group relate to providing 

mathematically sound and goal-oriented basic instruction? 
Sub 3: how does preparing instruction and processing for weaker mathematicians relate to providing 

instruction and processing for weaker mathematicians? 
Sub 4:  how does preparing instruction and processing for stronger mathematicians relate to 

challenging stronger mathematicians? 
Sub 5:  How does preparing stimulation of self-regulation relate to stimulating self-regulation during 

the lesson?  
 

Method 
 
The current study used a correlational research design aimed at investigating the relationship between 
planning differentiation and differentiated instruction in practice on both a general level and specific 
aspects of differentiated instruction. Secondary data gathered during a project to investigate 
differentiation practices in primary school math lessons, the Match project, was used for the current 
study. The Match project was set-up to analyse the professionalisation of differentiated instruction. 
To do so, the ADAPT (Assessing Differentiation in All Phases of Teaching) tool was created. Data 
gathered during the Match project was analysed to search for correlations between the quality of the 
planning phase and the quality of the lesson with regards to differentiated instruction.  
 

Participants 
The participants for this research are teachers in Dutch primary education providing a math 

lesson, teaching grades 3 till 8 of the Dutch education system (ages 6 till 12) and have already 
participated in the Match project, which data was used in the current study. Teachers were gathered 
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from several sub-studies and were approach through the contacts of the researchers, connections 
with the teacher training institute and via social media. The focus on math teachers stems from the 
initial CTA which focussed on math. In total 116 teachers participated in the Match project. 
 Furthermore, 41 observers participated in the Match project. These observers were students 
and teachers in the teacher training institute, teachers, internal supervisors, and educational 
supervisors gathered through social media and the network of the researchers. 
 

Instrumentation & procedure 
During the Match project the ADAPT tool was used to assess the respondents. The ADAPT tool 

is a rubric to score differentiation behaviour and practices of math teachers in primary education on 
an ordinal scale based on the CTA of Van Geel et al., (2019). The ADAPT tool has four parts with a total 
of 23 item concerning different aspects of differentiation. These are 1. period planning (8 items), 2. 
lesson preparation (6 items), 3. lesson execution (8 items), and 4. evaluation (1 item). Observers were 
trained to use the ADAPT tool and were considered qualified for use when there was an 80% 
agreement rate with an expert observer. The ADAPT tool uses a classroom observation as a basis with 
a semi-structured interview after the observed lesson in combination with a document analysis. The 
classroom observation is conducted before the interview, so the observer can ask about observed 
behaviour during the lesson and gives the opportunity to discuss lesson situations. All aspects that 
were observed were rated on a scale of 1 to 4 using the rubric consisting of 23 items where 1 denotes 
little to no differentiation was observed and 4 denotes strong differentiation principles were used. 
Some items were rated as Not Applicable (nvt) as some situations did not arise, e.g., there were no 
weak mathematicians with regards to the lesson subject, so there was no additional instruction that 
could be assessed. And some items were rated as Not Judgeable (ntb) as there was either to little 
information or too much doubt to make a proper decision. Each teacher was assessed by four or five 
observers and each observer had an average of ten observations with a minimum of 2 observations 
and a maximum of 31 observations and a standard deviation of 5. The current study only analysed 
separate rows of observations and did not investigate scores of multiple observers concerning 
individual teachers. The current study focuses on the lesson preparation and lesson execution stages 
of the ADAPT tool. In appendix A all items concerning these two parts can be found as they are 
presented in the ADAPT instruction manual (Keuning, Van Geel, Dobbelaer & Oudheusden, 2020). 
Each item specifies what score to give in what situation, some additional explanation, and some 
examples. To avoid translation errors the original Dutch text is presented. Table 1 shows a translation 
of each item into English. 
 

2. Lesson preparation 2.1 Establish lesson goals 

2.2 Compose instruction groups 

2.3 Prepare instruction and processing for the base group  

2.4 Prepare instruction and processing for weaker mathematicians 

2.5 Prepare instruction and processing for stronger mathematicians 

2.6 Prepare stimulating self regulation 

3. Lesson execution  3.1 Share lesson goals  

3.2 Activate and inventorize prior knowledge  

3.3 Provide mathematically sound and goal-oriented basic instruction 

3.4 Monitor understanding and work process 

3.5 Instruction and processing for weaker mathematicians in this lesson 

3.6 Challenge stronger mathematicians in this lesson 

3.7 Stimulating self-regulation during the lesson 

3.8 Concluding the lesson 

Table 1 Items of lesson preparation and lesson execution translated to English. 
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Data analysis 
During the Match project observers have gathered data with the use of a rubric to score 

differentiation behaviour during the lesson and in lesson related supporting documents. Divided over 
four blocks (period planning, lesson preparation, lesson execution, and evaluation) 23 different items 
were evaluated and scored on an ordinal scale from 1 to 4. Not all aspects could be judged in every 
observation as sometimes situations or aspects did not occur during a lesson or were not applicable. 
The current study will only analyse the lesson preparation and lesson execution parts of the data set 
consisting of six and eight items, respectively. These items were analysed using correlation and 
regression models on an item specific scale using SPSS 27. To determine the correlation between two 
items the Pearson product-moment correlation was calculated and tested for significance with a two-
tailed t-test. To give further meaning to the results of these correlations crosstabulations for each item 
were produced. These crosstabulations provide a clear overview of the distribution of cases and are 
therefore helpful in interpreting the results of the Pearson product-moment correlations. 
Furthermore, a linear regression analysis was used to test whether planning items could be used as 
predictors for the lesson items. Though the data on these items are of an ordinal nature the statistical 
methods used, the Pearson correlation and linear regression analysis, are methods meant for data on 
a continuous scale. The choice to use Pearson’s product-moment correlation instead of the 
spearman’s rank order correlation, the ordinal equivalent, and a linear regression analysis instead of 
an ordinal logistics regression analysis is because the results of these analyses were very similar and 
Pearson correlations and linear regression analyses are standard methodology. In Appendix C the 
results of the ordinal data analysis can be found and compared to the results as shown in the results 
section below. 

To investigate the relationship between planning and lesson execution on a general scale the 
averages of the planning scores and averages of the lesson execution scores were calculated per 
observer. These averages were calculated by summing all items with a valid score and dividing them 
by the number of valid scores. The Pearson product-moment correlation was calculated to determine 
the correlation between lesson preparation and lesson execution averages and a linear regression 
analysis was performed to test whether planning averages could predict lesson execution averages. 
To avoid misinterpretation of the data items rated as not applicable were not considered in the 
analysis. Items rated as not judgeable were evaluated to determine whether excluding these in the 
analysis is justifiable. Items rated as not judgable due to lack of information, e.g., “this wasn’t 
discussed in the interview” or similar statements were also excluded to avoid misinterpretation of the 
data. 
 

Results 
 
To investigate the relationships between the lesson preparation and lesson execution stages a 
Pearson’s product-moment correlation and a linear regression analysis were performed on each item 
with a direct counterpart as posed in the sub-questions and the averaged scores of the two stages. 
Below the results of these analyses will be reported. Before presenting the results, it is important to 
note that the missing cases rated as “not applicable” in the observations were only administered to 
the preparation and execution of the instruction for the weaker and stronger mathematicians. This is 
no surprise as these two groups do not always exist during some lessons due to average high or low 
ability levels of students, new subject matter during a lesson or these groups receiving additional 
support or challenge not during the lesson but at another time. An overview of all these cases is 
presented in Table 2. For both weaker and stronger mathematicians there were respectively 27 and 
11 cases where a score of not applicable was given for either the lesson preparation or the lesson 
execution stage, but a valid score was given on the counterpart. In most of these cases there was a 
valid score for the preparation of the instruction and a not applicable rating for providing the 
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instruction. These cases are most probably due to teacher preparing instruction for weaker or stronger 
mathematicians when it was doubtful whether instruction for these groups would be necessary. 
Additional to this there were nine cases rated as “not applicable” regarding the base instruction during 
the lesson. In these cases, no real base instruction was given as these lessons were focused on 
repetition or activating prior knowledge. All other missing cases could not be properly assessed due 
to a lack of information and were given the score of “not judgeable”. 
 

Cases rated as “Not Applicable”  
Weaker 

Mathematicians 
Stronger 

Mathematicians 

Lesson Preparation 14 14 

Lesson Execution 37 19 

Paired Not Applicable 10 11 

Not Applicable * Not Judgable 2 0 

Not Applicable * Valid Lesson 
Preparation Score 

25 8 

Not Applicable * Valid Lesson 
Execution Score 

2 3 

Table 2 Overview of cases rated as "Not Applicable" 

 
Before answering the main research question, the five sub-questions of the current study 

need to be answered. Furthermore, the averages over the planning and execution stages were 
calculated and analysed. The results of the analyses on the sub questions and of the averages of the 
lesson preparation and lesson execution stages will each be presented separately below. 
 

Establishing and sharing lesson goals 
 Pearson’s product-moment correlation was used to determine the correlation between 
establishing lesson goals and sharing lesson goals during the lesson. To determine the magnitude of 
the correlation coefficient the suggestions of Cohen (1988, as cited by Hemphill, 2003) for behavioural 
sciences were followed, meaning a score of .10 is a weak correlation, a score of .30 is a medium 
correlation and a score of .50 is a strong correlation. In an attempt to create empirical guidelines for 
interpreting Pearson’s r Hemphill (2003) investigated the benchmarks created by Cohen and 
determined the benchmark for a strong correlation (r = .50) might be high and “a lower value might 
be warranted in some instances” (p. 79), but considering the results discussed below the current study 
is not one of those instances and Cohen’s (1988, as cited by Hemphill, 2003) benchmarks will suffice. 
There was a small to moderate, statistically significant positive correlation between establishing 
lesson goals and sharing lesson goals, r=.240, p<.001, n=378. To give further meaning to the Pearson 
correlation a crosstabulation (see Table 3) and stacked bar chart (see Figure 1) were created. As can 
be seen in Table 3 there is just one case with a score of 1 for establishing the lesson goals. This indicates 
that nearly all teachers in some form established lesson goals as part of their lesson preparation.  
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Sharing lesson goals * Establishing lesson goals Crosstabulation 

Count   

 

Establishing lesson goals 

Total 1 2 3 4 

Sharing lesson goals 4 0 10 12 40 62 

3 0 43 47 85 175 

2 1 58 27 41 127 

1 0 5 3 6 14 

Total 1 116 89 172 378 

Table 3 Crosstabulation of establishing lesson goals and sharing lesson goals. 

 

 

 
Figure 1 Stacked bar chart of establishing lesson goals and sharing lesson goals. 

Furthermore, a linear regression was performed to test whether establishing lesson goals significantly 
predicts sharing lesson goals during the lesson. The tables produced by SPSS for the regression 
analyses can all be found in Appendix B. The results of the regression indicated that the model explains 
5.8% of the variance and that the model was significant, F(1, 376)=22.963, p>.001. The regression 
coefficient indicates establishing lesson goals significantly predicted sharing lesson goals (B=.212, 
p<.001). 
 

Preparing and providing basic instruction 
 To determine the correlation between preparing instruction and processing for the base 
group and providing mathematically sound and goal-oriented basic instruction Pearson’s product-
moment correlation was used. There was no statistically significant correlation between preparing 
basic instruction and providing mathematically sound basic instruction, r=.044, p=.400, n=371. To 
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better understand the data a crosstabulation (see Table 4) and stacked bar chart (see Figure 2) were 
created. As seen in Table 4 the vast majority of cases has on both the preparation as well as the 
execution stages a score of 3 or 4. This indicates that most teachers provide good basic instruction 
that is adequately prepared before the lesson.  
 

 

  Prepare instruction and processing for the base group * Provide mathematically sound and 

goal-oriented basic instruction Crosstabulation 

Count   

 

Prepare instruction and processing for the base group 

Total 1 2 3 4 

Provide mathematically 

sound and goal-oriented 

basic instruction 

4 4 17 38 34 93 

3 14 31 85 105 235 

2 3 8 11 10 32 

1 3 0 3 5 11 

Total 24 56 137 154 371 

Table 4 Crosstabulation of preparing basic instruction and giving basic instruction. 

 

 
 
A linear regression was performed to test whether preparing instruction and processing for the base 
group could predict providing mathematically sound and goal-oriented basic instruction. Preparing 
basic instruction was not a significant predictor of providing mathematically sound basic instruction, 
B=.033, p=.400. 

Figure 2 Stacked bar chart of preparing basic instruction and giving basic instruction. 
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Preparing and providing instruction for weaker mathematicians 
 Pearson’s product-moment correlation was used to determine the correlation between 
preparing instruction and processing for weaker mathematicians and the instruction and processing 
for weaker mathematicians in the lesson. There was a statistically significant positive correlation 
between preparing instruction and processing for weaker mathematicians and the instruction and 
processing for weaker mathematicians in the lesson, r=.535, p<.001, n=306. To give further meaning 
to the spearman correlation a crosstabulation (see Table 5) and stacked bar chart (see Figure 3) were 
created. As can be seen in Table 5, scores for preparing instruction for weaker mathematicians 
generally correspond to an equal score for providing instruction for weaker mathematicians. This 
creates a diagonal line through the table with highest number of cases on this line when compared to 
either the horizontal or vertical cells. 
 

 

Prepare instruction and processing for weaker mathematicians * Instruction and processing for 

weaker mathematicians in this lesson Crosstabulation 

Count   

 

Prepare instruction and processing for weaker mathematicians 

Total 1 2 3 4 

Instruction and processing for 

weaker mathematicians in the 

lesson 

4 9 1 44 56 110 

3 12 5 56 32 105 

2 10 13 9 5 37 

1 32 5 15 2 54 

Total 63 24 124 95 306 

Table 5 Crosstabulation of preparing instruction for weaker mathematicians and providing instruction for weaker 
mathematicians. 



Page | 15  
 

 
Figure 3 Stacked bar chart of preparing instruction for weaker mathematicians and providing instruction for weaker 
mathematicians. 

 
A linear regression was performed to test whether preparing instruction and processing for weaker 
mathematicians significantly predicts providing instruction and processing for weaker mathematicians 
in the lesson. The results of the regression indicated that the model explains 28.6% of the variance 
and that the model was significant, F(1, 304)=122.047, p>.001. The regression coefficient indicates 
establishing lesson goals significantly predicted sharing lesson goals (B=.534, p<.001). 
 

Preparing and providing instruction for stronger mathematicians 
 The correlation between preparing instruction and processing for stronger mathematicians 
and challenging stronger mathematicians in the lesson was determined using Pearson’s product-
moment correlation. There was a statistically significant positive correlation between preparing 
instruction for stronger mathematicians and challenging stronger mathematicians, r=.529, p<.001, 
n=325. To give further meaning to the correlation a crosstabulation (see Table 6) and stacked bar chart 
(see Figure 4) were created. As can be seen in Table 6 there is a clear line diagonally through the 
middle showing that the preparation for stronger mathematicians in most cases corresponds to an 
equal score in challenging stronger mathematicians. 
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Prepare instruction and processing for stronger mathematicians * Challenge stronger 

mathematicians in this lesson Crosstabulation 

Count   

 

Prepare instruction and processing for stronger mathematicians 

Total 1 2 3 4 

Challenge stronger 

mathematicians in this lesson 

4 1 7 4 6 18 

3 1 22 23 5 51 

2 35 77 51 2 165 

1 59 28 4 0 91 

Total 96 134 82 13 325 

Table 6 Crosstabulation of preparing instruction for stronger mathematicians and challenging stronger mathematicians. 

 

 

 
Figure 4 Stacked bar chart of preparing instruction for stronger mathematicians and challenging stronger mathematicians. 

 
Furthermore, a linear regression was performed to test whether preparing instruction and processing 
for stronger mathematicians significantly predicts challenging stronger mathematicians in the lesson. 
The results of the regression indicated that the model explains 27.9% of the variance and that the 
model was significant, F(1, 323)=125.252, p>.001. The regression coefficient indicates establishing 
lesson goals significantly predicted sharing lesson goals (B=.510, p<.001). 
 

Preparing and stimulating self-regulation 
 Pearson’s product-moment correlation was used to determine the correlation between 
preparing stimulating self-regulation and stimulating self-regulation during the lesson. There was a 
statistically significant positive correlation between preparing stimulating self-regulation and 
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stimulating self-regulation during the lesson, r=.555, p<.001, n=354. To give further meaning to the 
spearman correlation a crosstabulation (see Table 7) and stacked bar chart (see Figure 5) were 
created. As can be seen in Table 7, most cases of stimulating self-regulation are scored the same as 
the preparation of stimulating self-regulation with one exception high-lighted in the table. Teachers 
scoring a 4 on the preparation of stimulating self-regulation often score a 3 on stimulating self-
regulation during the lesson.  
 

 

 Prepare stimulating self-regulation * Stimulating self-regulation during the lesson 

Crosstabulation 

Count   

 

Prepare stimulating self-regulation 

Total 1 2 3 4 

Stimulating self-regulation 

during the lesson 

4 1 5 7 39 52 

3 6 16 24 51 97 

2 16 31 26 17 90 

1 67 16 15 17 115 

Total 90 68 72 124 354 

Table 7 Crosstabulation of preparing to stimulate self-regulation and stimulating self-regulation in the lesson. 

 
 

 
Figure 5 Stacked bar chart of preparing to stimulate self-regulation and stimulating self-regulation in the lesson. 
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Furthermore, a linear regression was performed to test whether preparing stimulating self-regulation 
significantly predicts stimulating self-regulation during the lesson. The results of the regression 
indicated that the model explains 30.8% of the variance and that the model was significant, F(1, 
352)=158.840, p>.001. The regression coefficient indicates establishing lesson goals significantly 
predicted sharing lesson goals (B=.492, p<.001). 
 

Averaged scores of lesson preparation and execution 
 To calculate the averages all items with a valid score of a stage were summed and divided by 
the number of valid scores per row of data. By calculating the averages this way missing cases did not 
have an effect on the averages and all but one of the averaged scores could be used in the statistical 
models. One observer deemed all items in the preparation stage not judgable as the explanation of 
the lesson situation and the footage of the lesson did not match, leading to one missing average score 
on the preparation stage. Table 8 shows the N, minima, maxima, means, and standard deviations of 
the averaged scores on both the lesson preparation stage and the lesson execution stage. Having 
calculated the average scores of the lesson preparation stage and the lesson execution stage the 
variables were transformed from an ordinal scale into a continuous scale. A simple linear regression 
was used to test whether the lesson preparation averages significantly predict lesson execution 
averages. The results of the Pearson correlation show a significant correlation between lesson 
preparation and lesson execution averages (R=.453, p<.001). The results of the regression indicated 
that the model explains 20.5% of the variance and that the model was significant, F(1, 396)=102.335, 
p>.001. The regression coefficient indicates lesson preparation average significantly predicted lesson 
execution average (B=.302, p<.001). 

 

Descriptive Statistics of Lesson Preparation and Execution Averages 

 N Minimum Maximum Mean Std. Deviation 

Lesson preparation Avg 398 1.17 4.00 2.7987 .62694 

Lesson execution Avg 399 1.43 3.88 2.5814 .41753 

Valid N (listwise) 398     
Table 8 Descriptive statistics of the averages of the lesson preparation stage and lesson execution stage 

 

Conclusion 
 
The focus of the current study was to investigate the relationship between preparing differentiated 
instruction and differentiated instruction in practice to determine whether lesson preparation can 
predict differentiated instruction given during a lesson. To do so the relationships between 1) 
establishing and sharing lesson goals, 2) preparing and providing instruction for the base group, 3) 
preparing and providing instruction for weaker mathematicians, 4) preparing and providing 
instruction for stronger mathematicians, and 5) preparing and providing stimulation for self-regulation 
needed to be investigated. To answer the research question posed by the current study, “to what 
degree can planning differentiation be used as a predictor for differentiated instruction?”, the average 
scores on lesson preparation and lesson execution were also calculated and analysed. The results of 
the several analyses that were performed show that, in most cases, there is a correlation between the 
quality of lesson preparation and the quality of lesson execution. The analysis of the averaged scores 
showed that there was a modest, almost strong, significant correlation between the lesson 
preparation stage and the lesson execution stage. To further explain these findings, it is necessary to 
first look at the sub questions.  
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Before examining the results concerning the relationship between establishing lesson goals 
and sharing lesson goals during a lesson it is important to note establishing lesson goals is an aspect 
of lesson planning that affects the other items of the preparation stage (Panasuk, Stone and Todd, 
2002; Panasuk and Todd, 2005). Though the effects on the other items were not investigated in the 
current study, it is probably wise to include this item in any assessments. Analysing the results of 
establishing and sharing lesson goals shows there was a moderate, significant correlation between the 
two. Investigating the crosstab shown in Error! Reference source not found. it can be seen that nearly a
ll teachers established lesson goals in some form and most also share these lesson goals with the class. 
Roughly 2/3e of the teachers scored a 3 or a 4 on the preparation stage, but the majority of these 
teachers (roughly 80%) only scored a 3 or lower on sharing lesson goals. This could indicate some 
teachers may find it difficult to share lesson goals and properly explain the relevance of these goals to 
the students (a score of 4 on sharing lesson goals) even with good preparations. The regression 
analysis showed establishing lesson goals to be a significant predictor of sharing lesson goals during 
the lesson, though it only predicted 5.8% of the variance in the model.  

The second sub question concerned the basic instruction. No correlation between preparing 
the basic instruction and processing and the execution of the basic instruction was found. Looking at 
the crosstab in Error! Reference source not found. it can be seen that most cases fell in the lower r
ight quadrant of the table, indicating both preparation and execution were sufficient. This is probably 
because the basic instruction of a lesson is the cornerstone of teacher training and as such, any teacher 
that has completed the teacher training should be able to prepare and give a lesson that is up to 
standards. The preparation stage of the basic instruction therefore cannot be used as a predictor for 
the basic instruction during a lesson. 

Investigating the correlation between preparing instruction and processing for weaker 
mathematicians and the instruction for weaker mathematicians during the lesson revealed there was 
a strong significant correlation between the two. The regression analysis suggests preparing 
instruction for weaker mathematicians predicts instruction for weaker mathematicians during the 
lesson. Looking at the crosstab in Error! Reference source not found. it can be seen that most cases f
ollow the diagonal also suggesting a link between preparing instruction for weaker mathematicians 
and instruction for weaker mathematicians during the lesson. When comparing cases that do not fall 
on the diagonal it can be seen that there are more scores where the execution is scored higher than 
the preparation scores as compared to cases with execution scores lower than the preparation score. 
This may suggest it is generally easy for teachers to adapt to a struggling student’s need. Furthermore, 
the majority of cases can be found in the lower right quadrant of the table suggesting the overall 
preparation and instruction for weaker mathematicians to be generally of high quality.  

The fourth sub question looks at correlation between the preparation of instruction and 
processing for stronger mathematicians and challenging stronger mathematicians during the lesson. 
There was a strong significant correlation between preparing instruction for stronger mathematicians 
and challenging them. The regression analysis suggests preparing instruction for stronger 
mathematicians is a strong predictor of challenging them during a lesson. Looking at the crosstab in 
Error! Reference source not found. it can be seen that preparing instruction for stronger m
athematicians and challenging them during the lesson is a difficult topic for teachers. Most cases fall 
under the upper left quadrant of the crosstab, having low scores on both the preparation and 
execution of instruction for stronger mathematicians, which suggests there is room for improvement. 
Nonetheless the diagonal in the crosstab does suggest a link between the preparation and execution 
stages, though most cases that do not follow the diagonal score lower on the lesson execution stage 
than on the preparation stage suggesting teachers to struggle with challenging stronger 
mathematicians even when prepared. 

Lastly, the stimulation of self-regulation was investigated. There was a strong significant 
correlation between preparing to stimulate self-regulation and stimulating self-regulation during the 
lesson. The regression analysis also suggests preparing to stimulate self-regulation is a good predictor 
of stimulating self-regulation during the lesson. Looking at the crosstab in Error! Reference source not f
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ound. the link between preparing the stimulation of self-regulation and stimulating self-regulation 
during the lesson also becomes clear as most cases are on the diagonal across the table, with one 
exception. Teachers who score a 4 on the preparation of stimulating self-regulation are more inclined 
to score a 3 on stimulating self-regulation during the lesson. The crosstab also reveals teachers 
struggle with stimulating self-regulation as the majority score low on stimulating self-regulation during 
the lesson. Even Teachers who adequately prepare to stimulate self-regulation can have trouble with 
stimulating self-regulation.  

The above findings suggest there is a clear correlation between the preparation of 
differentiated instruction and the execution of differentiated instruction during the lesson, especially 
when looking at individual indicators. This is in line with the findings of König et al. (2020) who showed 
declarative general pedagogical knowledge on adaptivity in lesson plans can predict pedagogical 
adaptivity during a lesson. With these findings the aim of the current study, gaining insight in the 
relationship between planning differentiated instruction and differentiated instruction in practice, has 
been achieved. The averaged scores suggest the preparation stage does predict a moderate amount 
of the variance in the differentiated instruction during the lesson. However, it is better to look at the 
specific items of differentiated instruction, especially the instruction for weaker and stronger 
mathematicians and the stimulation of self-regulation, as these items have stronger correlations and 
predicting values as opposed to the correlation and predicting value of the averaged scores. Though 
the preparation for the basic instruction had no statistical correlation to the basic instruction during 
the lesson the other investigated items showed some promising results. Preparing instruction and 
processing for both the weaker as well as the stronger mathematicians were good predictors of the 
instruction during the lesson. The same applies to the preparation of stimulating self-regulation and 
stimulating self-regulation during the lesson. The adaption of the instruction towards the stronger or 
weaker mathematicians can be considered the cornerstone of differentiated instruction as this is 
directly related to the goal of differentiated instruction namely, to maximize the educational growth 
of each student. To answer the main research question, “To what degree can planning differentiation 
be used as a predictor for differentiated instruction?”, the stimulation of self-regulation and the 
preparation of instruction and processing for weaker and stronger mathematicians are good 
predictors of differentiated instruction during the lesson concerning their respective counterparts. It 
must, however, be mentioned that even in these three items there were cases scoring a 1 on the 
preparation stage and a 4 on the execution stage and vice versa. This means there is no guarantee the 
a good or bad score on the preparation stage scores equally good or bad on the lesson execution 
stage, even though the predictions of these items are strong. Establishing lesson goals was found to 
be only a modest statistically significant predictor of sharing lesson goals. This may be due to many 
teachers having difficulty explaining the relevance of the lesson goals to the students. These can be 
used to predict a teacher’s differentiated instruction during a lesson but should probably only be used 
for developmental assessment purposes by identifying possible areas of improvement. Using the 
averaged scores of the preparation stage only predicts 20.5% of the variance in differentiated 
instruction during the lesson and should probably be avoided as a predictor for differentiated 
instruction as it is not specific enough to help teachers identify areas for improvement and it is not 
accurate enough for an assessment aimed at measuring the differentiation skills of a teacher during 
class. Lastly, preparing basic instruction and processing should not be used as a predictor of providing 
mathematically sound basic instruction as no correlation was found. In other words, the preparation 
of differentiated instruction can be used as a predictor for the differentiated instruction practices of 
teacher during a lesson to the degree of being helpful as a developmental assessment tool, especially 
for the aspects of establishing and sharing lesson goals, preparing and providing instruction and 
processing for both the weaker and stronger mathematicians, and preparing and subsequently 
stimulating self-regulation.  
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Discussion 
 
The current study is discussed in the following paragraphs. Firstly, the general findings of the current 
study will be discussed followed by the interpretation of these results in light of the research goal. 
After deliberating on the general findings, the limitations of the current study are discussed and, 
lastly, some suggestions for future research are presented. 
 

General findings 
The findings of the current study suggest three of the items of the ADAPT tool can be used to 

predict differentiated instruction during the lesson based on the corresponding lesson preparation 
stage. Especially the preparation of instruction and processing for the weaker and stronger 
mathematicians as well as the preparation for stimulating self-regulation had strong predictive values. 
However, it should be noted that even in these items there were cases with opposing scores e.g., a 
score of one for the preparation stage and a score of four for the lesson execution stage. Furthermore, 
the preparation for stronger mathematicians and the preparation to stimulate self-regulation tend to 
score higher as compared to their respective execution stage counterparts when not looking at the 
diagonals in the crosstabs and vice versa for the preparation and execution for weaker 
mathematicians. This indicates lesson preparation certainly has value for the lesson execution, as the 
cases on the diagonal suggest, but there is no guarantee a good or bad lesson preparation leads to an 
equally good or bad lesson. Judging from the crosstabs, it seems teachers are better at helping 
struggling students than challenging stronger mathematicians or stimulating self-regulation. A 
possible explanation for this may be that teachers generally have a well-developed set of general 
pedagogical skills, allowing them to adapt teaching on the spot, but lack the (pedagogical) content 
knowledge to adequately challenge stronger students or provide multiple meaningful choices to 
stimulate student self-regulation. These hypotheses were beyond the scope of the current study and 
are thus merely speculations that could be an interesting topic for future research.  

Using only the items of the preparation stage of the ADAPT tool is, for the reasons described 
in the previous paragraph, not a reliable source to measure the differentiation skills of a teacher and 
should not be used as a summative assessment. Though a full developmental assessment is also not a 
viable option due to the concerns discussed in the conclusion, the preparation stage can be useful 
when assessing teachers for developmental purposes as the scores of the preparation stage can give 
a general idea of the competences in differentiating instruction of a teacher. Low scores on the 
preparation stage can be used as an indicator for areas teachers should improve in, e.g., a low score 
on the preparation for stronger mathematicians indicates a teacher probably struggles to challenge 
these students during the lesson. By identifying these low scores in the preparation stage and 
addressing them accordingly improvement can be achieved without the use of a time consuming and 
expansive classroom observation. Additionally, if no areas for improvement can be identified based 
on the preparation stage a decision can be made whether further assessment in the form of a 
classroom observation is desirable. Furthermore, the ADAPT tool is ideal for developmental 
assessment purposes as each item consists of clear and comprehensive scoring criteria that can be 
used to provide accurate feedback to teachers.  

 

Limitations 
Though the results of the current study are promising, there are some limitations that need 

to be addressed. First of all, the items of the lesson preparation stage and the items of the lesson 
execution stage that are coupled to each other are, despite their logical connection, not perfect 
counterparts. For example, the criteria for establishing lesson goals does not mention whether these 
lesson goals should be formulated in such a way that students can comprehend them, but this is an 
important factor in the rating of sharing the lesson goals. Another example is the preparation for 
instruction and processing of the base group that is focused on whether a teacher adapts the standard 
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method for a lesson while during the lesson the assessment is focused on whether the instruction is 
goal-oriented and didactically sound. These slight differences between the two stages may be the 
cause for some of the unexplained variance in the regression models. Even if these items had had 
perfect counterparts there would probably still not be a perfect correlation due to other factors that 
influence teaching like a teacher’s experience or classroom variety. Furthermore, the current study 
used data per assessment and did not check whether different assessors scored the same teacher 
similarly. This was deemed unnecessary because the current study investigated the internal 
consistency, the coherence of item scores within the same instrument, of the data. Investigating the 
possible differences in scoring by observers on the same teacher may be a good reliability check for 
the ADAPT tool and is recommended as a topic for future research. Lastly, as a more general limitation 
of the ADAPT tool and consequently the current study, the data collect concerns primary school 
teachers and is focused on math lessons. This means there is no guarantee this form of assessment 
will work for secondary or higher education or lessons on a topic other than math. It would be 
worthwhile for future research to investigate whether lesson preparation can predict lesson execution 
similarly in secondary or higher education, or in other subjects.  

 

Future research 
The current study also brings to light some interesting topics for future research, some of 

which have already been mentioned above. Investigating whether the ADAPT tool can be readjusted 
to fit other lesson subjects, e.g., languages, history, biology etc., and yield similar results. Furthermore, 
investigating the assessment of differentiated instruction could also include an analysis on the 
correlation between student questionnaires as an assessment tool for differentiated instruction as 
compared to predicting differentiated instruction based on the lesson preparation stage. It would be 
interesting to see whether an analysis of the preparation stage by an external observer is a better 
form of assessment than the observations made by students. Lastly, a study on the relationships 
between all four stages of the ADAPT tool may be of interest. For instance, what could be the 
relationship between the period preparation and lesson preparation? How do these stages relate to 
lesson execution when both are considered and in what way does the evaluation stage relate to the 
other stages? 
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Appendix A  

ADAPT tool 
 

2. Lesson preparation 2.1 Establish lesson goals 

2.2 Compose instruction groups 

2.3 Prepare instruction and processing for the base group  

2.4 Prepare instruction and processing for weaker mathematicians 

2.5 Prepare instruction and processing for stronger mathematicians 

2.6 Prepare stimulating self regulation 

3. Lesson execution  3.1 Share lesson goals  

3.2 Activate and inventorize prior knowledge  

3.3 Provide mathematically sound and goal-oriented basic instruction 

3.4 Monitor understanding and work process 

3.5 Instruction and processing for weaker mathematicians in this lesson 

3.6 Challenge stronger mathematicians in this lesson 

3.7 Stimulating self-regulation during the lesson 

3.8 Concluding the lesson 

Table 9 Items of lesson preparation and lesson execution translated to English. 
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Appendix B  

result tables 

Establishing and sharing lesson goals 
 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .240a .058 .055 .746 

a. Predictors: (Constant), Establishing lesson goals 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 12.784 1 12.784 22.963 .000b 

Residual 209.335 376 .557   

Total 222.119 377    

a. Dependent Variable: Sharing lesson goals 

b. Predictors: (Constant), Establishing lesson goals 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.087 .144  14.468 .000 

Establishing lesson goals .212 .044 .240 4.792 .000 

a. Dependent Variable: Sharing lesson goals 
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Preparing and providing basic instruction 
 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .044a .002 -.001 .668 

a. Predictors: (Constant), Prepare instruction and processing for the 

base group 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .317 1 .317 .711 .400b 

Residual 164.583 369 .446   

Total 164.900 370    

a. Dependent Variable: Provide mathematically sound and goal-oriented basic instruction 

b. Predictors: (Constant), Prepare instruction and processing for the base group 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 3.003 .126  23.855 .000 

Prepare instruction and 

processing for the base group 

.033 .039 .044 .843 .400 

a. Dependent Variable: Provide mathematically sound and goal-oriented basic instruction 
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Preparing and providing instruction for weaker mathematicians 
 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .535a .286 .284 .918 

a. Predictors: (Constant), Prepare instruction and processing for weaker 

mathematicians 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 102.839 1 102.839 122.047 .000b 

Residual 256.157 304 .843   

Total 358.997 305    

a. Dependent Variable: Instruction and processing for weaker mathematicians in this lesson 

b. Predictors: (Constant), Prepare instruction and processing for weaker mathematicians 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.381 .146  9.457 .000 

Prepare instruction and 

processing for weaker 

mathematicians 

.534 .048 .535 11.047 .000 

a. Dependent Variable: Instruction and processing for weaker mathematicians in this lesson 
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Preparing and providing instruction for stronger mathematicians 
 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .529a .279 .277 .691 

a. Predictors: (Constant), Prepare instruction and processing for 

stronger mathematicians 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 59.783 1 59.783 125.252 .000b 

Residual 154.168 323 .477   

Total 213.951 324    

a. Dependent Variable: Challenge stronger mathematicians in this lesson 

b. Predictors: (Constant), Prepare instruction and processing for stronger mathematicians 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .948 .100  9.437 .000 

Prepare instruction and 

processing for stronger 

mathematicians 

.510 .046 .529 11.192 .000 

a. Dependent Variable: Challenge stronger mathematicians in this lesson 
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Preparing and stimulating self-regulation 
 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .555a .308 .306 .886 

a. Predictors: (Constant), Prepare stimulating self-regulation 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 123.017 1 123.017 156.840 .000b 

Residual 276.090 352 .784   

Total 399.107 353    

a. Dependent Variable: Stimulating self-regulation during the lesson 

b. Predictors: (Constant), Prepare stimulating self-regulation 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .940 .114  8.228 .000 

Prepare stimulating self-

regulation 

.492 .039 .555 12.524 .000 

a. Dependent Variable: Stimulating self-regulation during the lesson 

 

 

  



Page | 39  
 

Averaged scores of lesson preparation and execution 
 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .453a .205 .203 .37312 

a. Predictors: (Constant), Lesson_Preparation_Avg 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 14.247 1 14.247 102.335 .000b 

Residual 55.131 396 .139   

Total 69.378 397    

a. Dependent Variable: Lesson_Execution_Avg 

b. Predictors: (Constant), Lesson_Preparation_Avg 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.736 .086  20.264 .000 

Lesson_preparation_Avg .302 .030 .453 10.116 .000 

a. Dependent Variable: Lesson_Execution_Avg 
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Appendix C  

Ordinal regression analysis 

Lesson goals 
 Spearman’s rank order correlation was used to determine the correlation between 
establishing lesson goals and sharing lesson goals during the lesson. There was a small but statistically 
significant positive correlation between establishing lesson goals and sharing lesson goals, rs=.248, 
p<.001, n=378. To give further meaning to the spearman correlation a crosstabulation was created. 
As can be seen in Table 10 there is just one case with a score of 1 for establishing the lesson goals. 
This indicates that nearly all teachers in some form established lesson goals as part of their lesson 
preparation.  
 

Establishing lesson goals * Sharing lesson goals Crosstabulation 

 

Sharing lesson goals 

Total 1 2 3 4 

N % N % N % N % N % 

Establishing lesson 

goals 

1 0 0.0% 1 0.8% 0 0.0% 0 0.0% 1 0.3% 

2 5 35.7% 58 45.7% 43 24.6% 10 16.1% 116 30.7% 

3 3 21.4% 27 21.3% 47 26.9% 12 19.4% 89 23.5% 

4 6 42.9% 41 32.3% 85 48.6% 40 64.5% 172 45.5% 

Total 14 100.0% 127 100.0% 175 100.0% 62 100.0% 378 100.0% 

Table 10 Crosstabulation of establishing lesson goals and sharing lesson goals. 

Furthermore, an ordinal regression was performed to test whether establishing lesson goals 
significantly predicts sharing lesson goals during the lesson. The final model of the regression was 
tested against the intercept only and found a significant improvement, χ2(1)=24.580, p<.001. The 
Pearson Chi-square test (χ2(8)=4.866, p=.772) and the Deviance test (χ2(8)=5.009, p=.757) were both 
non-significant suggesting a good model fit. The test of parallel lines for this regression was non-
significant, p=.278, and thus the assumption of proportional odds was satisfied. Establishing lesson 
goals was a significant positive predictor of sharing lesson goals. For every one unit increase in 
establishing lesson goals an increase of .563 units was predicted in the log odds of sharing lesson goals 
(p<.001). 
 

Basic instruction 
 Spearman’s rank order correlation was used to determine the correlation between preparing 
instruction and processing for the base group and providing mathematically sound and goal-oriented 
basic instruction. There was no statistically significant correlation between preparing basic instruction 
and providing mathematically sound basic instruction, rs=.007, p=.893, n=371. To better understand 
the data a crosstabulation was created. As seen in Table 11 the vast majority of cases has on both the 
preparation as well as the execution stages a score of 3 or 4. This indicates that most teachers provide 
good basic instruction that is adequately prepared before the lesson.  
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 Prepare instruction and processing for the base group * Provide mathematically sound and 

goal-oriented basic instruction Crosstabulation 

 

 Provide mathematically sound and goal-oriented basic instruction 

Total 1 2 3 4 

N % N % N % N % N % 

Prepare instruction 

and processing for 

the base group 

1 3 27.3% 3 9.4% 14 6.0% 4 4.3% 24 6.5% 

2 0 0.0% 8 25.0% 31 13.2% 17 18.3% 56 15.1% 

3 3 27.3% 11 34.4% 85 36.2% 38 40.9% 137 36.9% 

4 5 45.5% 10 31.3% 105 44.7% 34 36.6% 154 41.5% 

Total 11 100.0% 32 100.0% 235 100.0% 93 100.0% 371 100.0% 

Table 11 Crosstabulation of preparing basic instruction and giving basic instruction. 

An ordinal regression was performed to test whether preparing instruction and processing for the 
base group could predict providing mathematically sound and goal-oriented basic instruction. The 
final model of the regression was tested against the intercept only and found no significant 
improvement, χ2(1)=.346, p=.556. Preparing basic instruction was not a significant predictor of 
providing mathematically sound basic instruction, B=.070, p=.551. 
 

Weaker mathematicians 
 Spearman’s rank order correlation was used to determine the correlation between preparing 
instruction and processing for weaker mathematicians and the instruction and processing for weaker 
mathematicians in the lesson. There was a statistically significant positive correlation between 
preparing instruction and processing for weaker mathematicians and the instruction and processing 
for weaker mathematicians in the lesson, rs=.509, p<.001, n=306. To give further meaning to the 
spearman correlation a crosstabulation was created. As can be seen in Table 12, scores for preparing 
instruction for weaker mathematicians generally correspond to an equal score for providing 
instruction for weaker mathematicians. This creates a diagonal line through the table with highest 
amount of cases on this line when compared to either the horizontal or vertical cells. 
 

 Prepare instruction and processing for weaker mathematicians * Instruction and processing for 

weaker mathematicians in this lesson Crosstabulation 

 

Instruction and processing for weaker mathematicians in the lesson 

Total 1 2 3 4 

N % N % N % N % N % 

Prepare instruction 

and processing for 

weaker 

mathematicians 

1 32 59.3% 10 27.0% 12 11.4% 9 8.2% 63 20.6% 

2 5 9.3% 13 35.1% 5 4.8% 1 0.9% 24 7.8% 

3 15 27.8% 9 24.3% 56 53.3% 44 40.0% 124 40.5% 

4 2 3.7% 5 13.5% 32 30.5% 56 50.9% 95 31.0% 

Total 54 100.0% 37 100.0% 105 100.0% 110 100.0% 306 100.0% 

Table 12 Crosstabulation of preparing instruction for weaker mathematicians and providing instruction for weaker 
mathematicians. 

An ordinal regression was performed to test whether preparing instruction and processing for weaker 
mathematicians significantly predicts providing instruction and processing for weaker mathematicians 
in the lesson. The final model of the regression was tested against the intercept only and found a 
significant improvement, χ2(1)=94.377, p<.001. The Pearson Chi-square test (χ2(8)=30.103, p<.001) 
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and the Deviance test (χ2(8)=25.831, p=.001) were both significant suggesting the model does not fit 
the data well. This might be due to a non-parametric distribution of the cases. To compensate for the 
possibly non-parametric data the ordinal regression was run again with a simple bootstrapping of the 
data at 1000 samples and a percentile confidence interval of 95%. The test of parallel lines for this 
regression was non-significant, p=.092, and thus the assumption of proportional odds was satisfied. 
preparing instruction for weaker mathematicians was a significant positive predictor of providing 
instruction for weaker mathematicians. For every one unit increase in preparing instruction for weaker 
mathematicians an increase of 1.050 units was predicted in the log odds of providing instruction for 
weaker mathematicians (p<.001). This was also confirmed in the bootstrapped estimates, B=1.050, 
with a bias of .005. 
 

Stronger mathematicians 
 Spearman’s rank order correlation was used to determine the correlation between preparing 
instruction and processing for stronger mathematicians and challenging stronger mathematicians in 
the lesson. There was a statistically significant positive correlation between preparing instruction for 
stronger mathematicians and challenging stronger mathematicians, rs=.537, p<.001, n=325. To give 
further meaning to the spearman correlation a crosstabulation was created. As can be seen in Table 
13 there is a clear line diagonally through the middle showing that challenging stronger 
mathematicians in most cases corresponds to an equal score in the preparation for stronger 
mathematicians. 
 

 Prepare instruction and processing for stronger mathematicians * Challenge stronger 

mathematicians in this lesson Crosstabulation 

 

Challenge stronger mathematicians in this lesson 

Total 1 2 3 4 

N % N % N % N % N % 

Prepare instruction 

and processing for 

stronger 

mathematicians 

1 59 64.8% 35 21.2% 1 2.0% 1 5.6% 96 29.5% 

2 28 30.8% 77 46.7% 22 43.1% 7 38.9% 134 41.2% 

3 4 4.4% 51 30.9% 23 45.1% 4 22.2% 82 25.2% 

4 0 0.0% 2 1.2% 5 9.8% 6 33.3% 13 4.0% 

Total 91 100.0% 165 100.0% 51 100.0% 18 100.0% 325 100.0% 

Table 13 Crosstabulation of preparing instruction for stronger mathematicians and challenging stronger mathematicians. 

Furthermore, an ordinal regression was performed to test whether preparing instruction and 
processing for stronger mathematicians significantly predicts challenging stronger mathematicians in 
the lesson. The final model of the regression was tested against the intercept only and found a 
significant improvement, χ2(1)=111.588, p<.001. The Pearson Chi-square test (χ2(8)=14.812, p=.063) 
and the Deviance test (χ2(8)=15.144, p=.056) were both non-significant suggesting a good model fit. 
The test of parallel lines for this regression was non-significant, p=.280, and thus the assumption of 
proportional odds was satisfied. preparing instruction and processing for stronger mathematicians 
was a significant positive predictor of challenging stronger mathematicians in the lesson. For every 
one unit increase in preparing instruction for stronger mathematicians an increase of 1.485 units was 
predicted in the log odds of challenging stronger mathematicians (p<.001). 
 

Self-regulation 
 Spearman’s rank order correlation was used to determine the correlation between preparing 
stimulating self-regulation and stimulating self-regulation during the lesson. There was a statistically 
significant positive correlation between preparing stimulating self-regulation and stimulating self-
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regulation during the lesson, rs=.557, p<.001, n=354. To give further meaning to the spearman 
correlation a crosstabulation was created. As can be seen in Table 14, most cases of stimulating self-
regulation are scored the same as the preparation of stimulating self-regulation with one exception 
high-lighted in the table.  
 

 Prepare stimulating self-regulation * Stimulating self-regulation during the lesson 

Crosstabulation 

 

Stimulating self-regulation during the lesson 

Total 1 2 3 4 

N % N % N % N % N % 

Prepare stimulating 

self-regulation 

1 67 58.3% 16 17.8% 6 6.2% 1 1.9% 90 25.4% 

2 16 13.9% 31 34.4% 16 16.5% 5 9.6% 68 19.2% 

3 15 13.0% 26 28.9% 24 24.7% 7 13.5% 72 20.3% 

4 17 14.8% 17 18.9% 51 52.6% 39 75.0% 124 35.0% 

Total 115 100.0% 90 100.0% 97 100.0% 52 100.0% 354 100.0% 

Table 14 Crosstabulation of preparing to stimulate self-regulation and stimulating self-regulation in the lesson. 

Furthermore, an ordinal regression was performed to test whether preparing stimulating self-
regulation significantly predicts stimulating self-regulation during the lesson. The final model of the 
regression was tested against the intercept only and found a significant improvement, χ2(1)=130.677, 
p<.001. The Pearson Chi-square test (χ2(8)=19.783, p=.011) and the Deviance test (χ2(8)=19.987, 
p=.010) were both significant suggesting the model does not fit the data well. This might be due to a 
non-parametric distribution of the cases. To compensate for the possibly non-parametric data the 
ordinal regression was run again with a simple bootstrapping of the data at 1000 samples and a 
percentile confidence interval of 95%. The test of parallel lines for this regression was non-significant, 
p=.402, and thus the assumption of proportional odds was satisfied. preparing to stimulate self-
regulation was a significant positive predictor of stimulating self-regulation in the lesson. For every 
one unit increase in preparing stimulating self-regulation an increase of 1.045 units was predicted in 
the log odds of stimulating self-regulation in the lesson (p<.001). This was also confirmed in the 
bootstrapped estimates, B=1.045, with a bias of .002. 
 


