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Abstract:

Every program that trains future teachers is different with its own techniques
for assisting pre-service teachers in developing their TPACK (technological
pedagogical content knowledge) knowledge and skills. Present study
assessed pre-service teachers’ professional knowledge and teaching abilities
in relation to the AIOU B.Ed. (1.5-year) degrees that they had earned.
According to the findings of the survey, student-teachers who intended to
pursue careers in the field of mathematics showed the lowest mean regarding
their levels of pedagogical ability. The student-teachers in the reading
domain, however, obtained the highest mean score for pedagogical expertise
out of all five participant groups. This was due to the fact that they had the
most experience teaching staff. Students who were planning as English
teachers had the lowest mean ratings for their technological ability. The
evaluation of teachers’ perceptions of their understanding of the TPCK's
components found that the PK (pedagogical knowledge) and PCK
(pedagogical content knowledge) performed the best overall of all the
components. Interviews with the twenty future teachers elicit their
perspectives and challenges in the teaching profession. Pre-service teachers
do not obtain an adequate amount of technical education training during
B.Ed program. They had very low experience regarding technology-
integrated teaching and learning.
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1. Introduction

Teachers today are expected to not only know the scientific content they teach but also to have
a firm grasp of the pedagogical ideas and classroom strategies that underpin it. Teachers are
also expected to effectively utilize technological tools in the classroom (Asad et al., 2020;
Ghavifekr & Rosdy, 2015). However, not all teachers have a firm grasp on how to use and
integrate technology into their lessons effectively. Given this fact, it seems to make sense to
require teachers to take technology classes as part of their professional development (Polly &
Martin, 2020). Allama Igbal Open University is recognized public organization to provide
remote education through Pakistan, teacher educators of this university believe that it is
essential for pre-service teachers to learn cutting-edge lesson plans and keep up with
technological advancements so that, in the future, they will be influenced to incorporate
technological innovations into their own classrooms. Professors in this division integrate
technology into their lessons by means of the TPACK model (Technological, Pedagogical and
Content Knowledge). The use of computers in educational institutions is now commonplace.
Although computers are widely available and inexpensive, they are nevertheless underutilized
in the classroom (Daniels, 2002; Cradler et al., 2002). It would appear that educators are unable
to effectively integrate technology into their lesson plans as it stands (Brand, 1997).

Examining the causes of teachers' knowledge gaps, numerous studies have found that teaching
technological skills in isolation and as separate talents in teacher education programs is
insufficient to prepare instructors to use technology in the classroom (Vrasidas & Mclsaac,
2001; Flick & Bell, 2000; Koehler et al., 2007). It is becoming increasingly important to teach
how to integrate technology into classroom instruction rather than teach computer skills in
isolation from subject matter (Silverstein et al., 2000; Sandholtz, 1997). There have been a
number of studies that indicate that modifying curricula and pedagogical approaches is
essential to successful technology integration (Lee, 2002; Vrasidas & Mclsaac, 2001; White et
al., 2002). TPACK framework has received a lot of attention from academics and classroom
teachers alike. Almost 600 TPACK-related articles were added to Scopus between 2011 and
2019 (Tseng et al., 2020). Many of these studies focus on generic TPACK rather than domain
specific TPACK. Roughly 51 works on language instruction can be found in the Web of
Science and Scopus databases. The majority of these articles explore educators' perspectives
on TPACK (Tseng et al., 2020).

1.1.  Assessment of pre-service teachers’ TPACK framework

TPACK framework can help teachers understand how technology can be effectively integrated
into the classroom (Koehler & Mishra, 2009; Shulman, 1986). The seven knowledge forms that
make up the TPACK structure include three main forms of knowledge: Content Knowledge
(CK), Pedagogical Knowledge (PK), and Technical Knowledge (TK), and three derived forms
of knowledge: Pedagogical Content Knowledge (PCK), Technical Content Knowledge (TCK),
and Technical Pedagogical Knowledge (TPK) (Mishra & Koehler, 2006). Extensive work has
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been done to evaluate TPACK, primarily using questionnaires, interviews, observations, and
performance evaluations. Of these strategies, surveys are the most common research method
(Koehler et al., 2012). TPACK was assessed on 124 US pre-service PK—6 teachers using a
questionnaire developed by Schmidt et al. (2009). It has been widely used in surveys. The
knowledge factor is the highest, while TK and PCK are the two lowest knowledge factors. A
strong correlation was found between TPACK and the six subscales. TPACK, TPK, and PCK
had the strongest correlations among all three sets of knowledge (Schmidt et al., 2009).

Schmidt et al. (2009) examined TPACK for preservice teachers in several subsequent studies
(Chai et al., 2013; Dong et al., 2015; Koh et al., 2010; Xiong et al., 2022). Koh et al. (2010)
examined the TPACK of 1,185 pre-service teachers in Singapore. Analysis of the data led to
the identification of five distinct structures: CK, TK, KP (Knowledge in Pedagogy), KTT
(Knowledge in Teaching using Technology), and KCR (Knowledge from Critical Reflection).
Because the participants cannot tell the difference between the items in the constructed TPK,
TCK, and TPACK, they are all loaded as KTT. Chai et al. (2010) evaluated the TPACK growth
of 889 pre-service teachers in Singapore. They found that the most significant effect on the
teaching ability of these teachers was PK, which had an effect on all three components of their
TPACK. The participants had the lowest perceptions of TK before and after Information and
Communication Technologies (ICT) training. Chai et al. (2011) also studied TPACK
development in 834 Singaporean pre-service teachers. The study found that both TK and TPK
significantly and positively predicted TPACK in both the pre- and post-class models.

According to the Education Policy 1972-1980 (pp. 34-35), the educational needs of teachers
must be met “by changing teacher education programmes and implementing new technologies
to meet the broad requirements of teachers at all levels.” All teacher training programmes
should also be reformed and restructured. Changing the elementary and high school curriculum
is just the beginning. Allama Igbal Open University's teacher training programme uses a
cutting-edge distance learning approach. National Education Policy of 1979 states that
“teachers are the core of the entire education system, and it is recommended that the
government increase teacher development programs.” Under the new policy, all normal schools
and colleges that train primary school teachers have been upgraded to primary education
colleges. Some of the objectives for teacher development are listed on pages 47-54 of the
National Education Policy 1998-2010. One of the goals is to achieve a healthy balance between
teacher supply and demand.

1.2.  Relationships between demographic variables and teachers’ TPACK

Background characteristics, such as gender, age, teaching level, and years of experience, may
have an impact on instructors' TPACK. TK, TCK and TPACK have been found to have lower
levels of confidence in female teachers than in male teachers, but greater levels of PK (Lin et
al., 2013) or CK in male teachers (Cheng, 2017; Koh et al., 2014). According to professors'
research Jang and Chang (2016), there were no statistically significant variations in overall
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TPACK between men and women. A teacher's age and teaching experience may also have an
impact on their understanding of TPACK. According to a previous study, teachers who are
older and more experienced tend to rate technological concepts lower than those who are
younger and less experienced (Lee & Tsai, 2010; Yaghi, 2001). CK and PK scores are more
likely to be higher in teachers with greater levels of experience (Jang & Chang, 2016).
According to Lee and Tsai (2010), more experienced teachers lacked competency in using and
integrating digital technologies into the classroom, according to their findings. In Cheng's
(2017) study, there was no correlation between the participants’ TPACK and their age.
Additional research found that older female teachers in TK were less secure than their younger
counterparts. In addition, those with more classroom experience exhibited stronger confidence
in CK, PK, and PCK than the others.

2. TPACK framework

The original intention behind the development of the TPACK framework was to provide
educators with a conceptual framework that would assist them in effectively incorporating
technology into their teaching. In a number of these investigations, TPACK has been applied
as a quantitative measurement (Cavanagh & Koehler, 2013). In addition, a number of studies
have used the TPACK framework in qualitative designs in order to acquire a comprehensive
comprehension of the ways in which the TPACK domains and technology interact with one
another (Cox & Graham, 2009). When using TPACK as a measurement instrument, it is
advised by Abbitt (2011) that norms be developed for the various TPACK levels. The following
studies provide evidence that lends credence to both the practical applicability of the TPACK
framework and the reliability of the TPACK survey.

Koh (2019) carried out research on the utilization of TPACK design scaffolding in order to
support the pedagogical reform of teachers while he was enrolled in a graduate course for an
educational technology program. In a survey given both before and after the course, 47
educators said that the influence of scaffolding TPACK design through a learning rubric, lesson
design, and TPACK activity type had the effect of increasing their level of confidence. The
TPACK framework, which was developed by Mishra and Koehler (2006), was utilized in order
to gain a deeper understanding of how pedagogical innovation in ICT in lessons induced a
change from teacher-centred to student-centred instruction (Koh, 2019). The TPACK
framework and the ICT integrated lessons that were prepared with specific content and
pedagogical methodologies gave teachers the opportunity to synthesize the interactions
between the knowledge in various fields.

Based on the literature reviewed, the study would like to investigate the questions as: a) to what
extent does the B.Ed. (1.5-year) program of Allama Igbal Open University (AIOU), Islamabad,
Pakistan equipped the pre-service teachers with Technological Knowledge (TK), Pedagogical
Knowledge (PK) and Content Knowledge (CK); and b) what the challenges are faced by the
institution in developing the pre-service teachers’ TPACK in terms of TK, PK and CK.
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3. Research methodology

The researchers used a Single Embedded Case Study. According to Creswell (2003), a case
study allows researchers to explore in-depth topics while gathering data through more than one
resource. The researchers also collected data through multiple sources, for instance,
questionnaires, interviews, and document analysis. The single embedded case study was used
in this study to improve quality and bring improvement in the B.Ed (1.5-years) elementary
program in the department of education at AIOU. According to Yin (2013), an embedded case
study is a case study containing more than one sub-unit of analysis. The unit of analysis of this
study was the Education Department of AIOU, and the subunit of analysis was pre-service
teachers, because the researchers wanted to explore the knowledge and understanding of pre-
service teachers about TPACK in a 1.5-year B.Ed program. According to Yin (2009), a mixed-
method approach can be used in a single case study research. Therefore, within this single
embedded case study, an exploratory sequential mixed method was used by the researchers.

According to Creswell (2003), in an exploratory sequential procedure, first qualitative data is
gathered and then qualitative data guides were used by the researchers towards quantitative
data. The purpose of selecting the exploratory sequential mix method was to triangulate the
obtained data through different resources for the purpose of triangulation. Based on Mishra and
Koehler (2006) TPCK paradigm for integrating technology into education and the theme of
“survey of pre-service teachers' knowledge of teaching and technology” the instrument was
built (Schmidt et al., 2009). After the survey was approved, alterations were made. A
Cronbach's alpha score of 0.895 indicated that the survey's internal consistency was strong. All
seven constructs were represented by seven questions on the questionnaire, which included six
questions on TK; six questions on pedagogical know-how; three questions on content know-
how; eight questions on technological pedagogy; and six questions on technological CK. The
study's participants were 110 future teachers who were enrolled in a 1.5-year AIOU for B.Ed.
program. There were 52 female and 58 male future instructors enrolled in the program.
Purposeful sampling was used to acquire data from pre-service teachers in the education
department.

Table-1: Demographic profile

Description Unit No. of Units
Male 58
Gender Female 52
15t semester 30
Pre-service teachers Second semester 40
Third semester 40
4. Data analysis

Descriptive statistics were used to analyze the TPACK survey. There were six categories in the
questionnaire and the researchers explained each category in detail according to the responses
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by calculating mean score of each category with the help of SPSS in tabulated form. The cut
point of the mean score was three. The purpose of selecting the cut point three was that because
the mean score of most of the item of each category was above than three. According to Greene
(2007), for the triangulation purpose, the quantitative and qualitative data has been presented
separately.

According to table-2, the vast majority of future teachers indicated the least amount of positive
and the least level of pleasure regarding their TK when responding to the broad category of
TPACK. According to the mean score of three, the pre-service teachers are knowledgeable of
and have experience with the general category of TK. Pre-service teachers who have a
familiarity and knowledge of the practical use of technology that is less than three points above
the mean have only a cursory understanding of the topic. It was determined that the academics
had a lower level of real-world competence due to the fact that the average score for technical
problem-solving abilities was 1.47.

Table-2: Pre-service teachers TPACK analysis

Technology Knowledge (TK) N Mean(std)
1. I know how to solve my own technical problems. 110 1.47 (.502)
2. | can learn technology easily. 110 3.42(.827)
3. | keep up with important new technologies. 110 3.02(.867)
4. | frequently play around the technology. 110 3.11(.902)
5. 1 know about a lot of different technologies. 110 2.82(.950)
6. | have the technical skills | need to use technology. 110 3.00(.967)

According to table-3, the vast majority of aspiring educators have an inadequate grasp of the
subject matter in mathematics. They exhibited their expertise in mathematics and their ability
to develop new approaches to teaching methods of mathematics. The pre-service teachers have
given themselves ratings that are all higher than three, which indicates that they are pleased
with both their degree of mathematics knowledge and their capacity to put that knowledge into
practice.

Table-3: Pre-service teachers TPACK survey

Content Knowledge (CK) Mathematics N Mean(std)
7. | have sufficient knowledge about mathematics. 110 3.00(.967)
8. I can use a mathematical way of thinking. 110 3.42(.827)
9. | have various ways and strategies of developing my | 110 3.11(.902)
understanding of mathematics.

In table-4 the mean scores of the pre-service teachers regarding subject knowledge was
calculated. Results indicated that pre-service teachers have insufficient knowledge of social
studies. It was also observed that pre-service teachers do not possess an adequate knowledge
of science, as evidenced by the fact that the majority of teachers received scores lower than
three for their science knowledge. As a result of their lack of understanding of how scientific
thought works, they are unable to improve my understanding of science by employing a variety
of scientific procedures and approaches. Literacy received an average score of three out of five
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possible points, showing that prospective educators have a sufficient comprehension of
literacy. My reading comprehension has been significantly improved as a result of the pre-
service teachers' familiarity with the literary mode of thought and their wide range of strategies
and tactics. In terms of PK, the majority of future teachers have scores of three or higher, which
indicates that they are able to evaluate the academic achievement of their pupils in the
classroom. Pre-service teachers are able to adapt my method of instruction to meet the
requirements of a wide range of students because they are familiar with the misunderstandings
and conceptual gaps that exist among their future pupils.

Table-4: TPACK survey

Knowledge of subjects N Mean(std)
Social Studies:

10. I have sufficient knowledge about social studies. 110 2.18(.545)
Science:

11. I have sufficient knowledge about science. 110 3.09(1.216)
12. | can use a scientific way of thinking. 110 2.82(.950)
13. I have various ways and strategies of developing my 110 2.83(.977)
understanding of science.

Literacy:

14. | have sufficient knowledge about literacy. 110 3.00(.977)
15. 1 can use a literary way of thinking. 110 3.21(1.166)
16. | have various ways and strategies of developing my 110 3.21(1.166)

understanding of literacy.
PK (Pedagogical Knowledge):

17. 1 know how to assess student performance in a classroom. 110 3.21(1.166)
18. | can adapt my teaching based -upon what students currently | 110 2.83(.977)
understand or do not understand.

19. | can adapt my teaching style to different learners. 110 3.09(1.216)
20. | can assess student learning in multiple ways. 110 3.21(1.166)
21. | can use a wide range of teaching approaches in a classroom | 110 3.42(.828)
setting. 110 3.21(1.166)

22. | am familiar with common student understandings and
misconceptions.

Table-5 contains a listing of the pre-service teachers' levels of comprehension of pedagogical
content, as well as their utilization of effective teaching approaches and the number of students
who scored a three for how well they responded to their instruction in mathematics. If pre-
service teachers earn a score that is lower than three, this shows that they have only a
fundamental comprehension of the specific subject they will be teaching and the instructional
methods associated with it.

Table-5: Pre-service teachers TPACK analysis

Pedagogical Content Knowledge (PCK) N Mean(std)
23. | can select effective teaching approaches to guide student | 110 3.00(.967)
thinking and learning in mathematics.

24. 1 can select effective teaching approaches to guide student | 110 2.18(.545)
thinking and learning in all subjects.
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Table-6 is a description of the level of technology content comprehension possessed by pre-
service teachers. If the students' mean score is lower than three, it indicates that they have a
negative attitude toward the use of technology in the classroom to teach a certain subject. Pre-
service teachers get a score of 2.67 if they are knowledgeable about the technologies they can
use to comprehend and complete tasks in math and social studies, while those who utilize the
same technologies to comprehend and complete assignments in science and literacy get a score
of 2.18.

Table-6: Pre-service teachers TPACK analysis
TCK (Technological Content Knowledge) N Mean(std)
25. 1 know about technologies that | can use for understanding and | 110 2.67(.900)
doing mathematics and social studies.

26. | know about technologies that | can use for understanding and
doing literacy and science. 110 2.18(.545)

The pre-service teachers' technological and pedagogical competence is summarized in table-7,
which may be found here. The vast majority of pre-service teachers who earned scores lower
than three on the mean test show that they do not have the knowledge essential to select
technologies that will improve their teaching tactics for a lesson as well as their students'
learning. However, pre-service teachers gave the teaching program a score of three, which
suggests that the program prompted them to think more carefully about the ways in which
technology might alter the instructional practices they deploy in the classroom. The use of
innovative instructional tools in the pre-service teachers' coursework is met with positive
feedback from those students.

Table-7: Pre-service teachers TPACK analysis

Technological Pedagogical Knowledge (TPK) N Mean(std)
27. | can choose technologies that enhance the teaching approaches for | 110 2.67(.900)
a lesson. 110 3.00(.967)
28. | can choose technologies that enhance students' learning for a | 110 3.00(.967)
lesson.

29. My teacher education program has caused me to think more deeply | 110 2.18(.545)
about how technology could influence the teaching approaches I use in | 110 3.11(.902)
my classroom.

30. I am thinking critically about how to use technology in my | 110 2.67(.900)
classroom.

31. | can adapt the use of the technologies that | am learning about to | 110 3.00(.967)
different teaching activities.

32. I can select technologies to use in my classroom that enhance what | 110 3.00(.967)
| teach, how | teach and what students learn.

33. I can use strategies that combine content, technologies and teaching

approaches that I learned about in my coursework in my classroom.

34. | can choose technologies that enhance the content for a lesson.

There are two key practical repercussions that can be drawn from the study. The first
implication has to do with an update to the curriculum that is currently being used for pre-
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service teacher training. It is essential that pre-service teachers have improved support for
TPACK as part of their preparation to become teachers. Studies conducted in the past have
indicated that pre-service teachers’ TPACK can be improved by the use of ICT training
programs (Chai et al., 2010). The standards for teachers do not prescribe any specific courses
on educational technology. However, they do state that teachers should demonstrate the
knowledge and aptitude necessary to apply contemporary educational technologies in the
classroom. These standards may be found here (Hanban, 2015).

5. Qualitative analysis of interviews of prospective teachers

Pre-service teachers were interviewed using a semi-structured interviewing process to learn
about their Technological and Pedagogical Content Knowledge Practices (TPCKP),
Technological Knowledge Practices (TKP), Technological Pedagogical Knowledge Practices
(TPKP), Technological Content Knowledge Practices (TCKP) and finally, the challenges they
face when incorporating digital technology into the classroom. Twenty prospective teachers
were interviewed. Potential instructors' replies were analyzed in the tables below according to
the topic and its subthemes.

5.1. Course burden

According to pre-service teachers, three out of four ICT-related courses could not be
completed. A large amount of material was cited as a reason why they couldn't complete the
ICT-related courses in the time frame given. It is difficult to find qualified ICT instructors
because of a lack of time, a lack of technological experience, and a lack of interest on their
part. Even though the books have all the material about introduction to computers in the first
semester, we are still not very familiar with the use of ICT because we lack practical
experience, and we think that is the main reason that creates difficulty in covering the course
material. To add insult to injury, “the course of ICT in education contains a great deal of
material” they said. As a result, we focus solely on studying to pass the exam.

5.2.  Considerations for pre-service teachers for teaching ICT-related courses

Computer lab teaching of ICT-related courses to aspiring teachers was voted the most popular
choice by the four respondents. According to the Department of Educational Development,
computer laboratories are necessary to support effective ICT activities in schools. Respondent
“I truly feel that this course should be taught in a computer lab, and it is the education
department's responsibility to provide lab equipment for higher chances.” As a result, books
and online courses were not very helpful in teaching this topic. Other respondents said that ICT
courses should be taught in computer labs and that the labs should be equipped with the
essential ICT resources. Recommendations from pre-service teachers on how to ensure a steady
supply of qualified educators Two-thirds of those polled believe that aspiring teachers should
attend courses in ICT from more experienced professors. They argued that there should be two

LASSI], 2022, 6(1), 14, 220-235 228



M. Igbal, L. Yanping, N. Rehman, & M. S. Khalid

teachers teaching ICT-related courses to aspiring teachers simultaneously. One should be an
expert in computers and the other in educational technology.

5.3.  The challenges faced by prospective teachers

Pre-service teachers do not have any access to new Technologies especially in remote areas.
Moreover, potential teachers were dissatisfied with the available technological resources.
Computer laboratories, interactive whiteboards, and educational software are allegedly non-
existent, according to this group. Among the difficulties they cited were the following: The
lack of computer labs meant that our focus was primarily theoretical. It is critical that future
teachers be able to practice their teaching skills in modern labs equipped with the latest in
information and communications technology. Another teacher claimed that “even pre-service
instructors have not seen an interactive whiteboard. We are having significant difficulties due
to a lack of instructional technology and software.” If they are not introduced to current
instructional technological resources, pre-service teachers will face several difficulties in the
classroom. Dearth also has its own research facilities. Every now and then, there is no
electricity. We have a lot of issues with a light that switches between on and off. The use of
the Internet is not commonplace. There is a long pause between each step. Teachers
demonstrate their own biases in this regard. Future educators offer suggestions about how to
make things better.

Another aspiring instructor stated that he needed more time to completely study the subject
topic before generating the teaching materials. CK and TCK issues arose while he was working
on the materials, which were tough for him to overcome. To keep the class interested, he needed
to come up with new ideas. He emphasized that the problem is not with the technology.
However, the problem here is one of innovation. In order to be more creative is a challenge.
Even when the concept is present, it is difficult to make the design compelling. A lack of
interest on the part of students will swiftly lead to a loss of respect for the material. It's time to
get creative if we want to keep students interested in their studies.

5.4. ICT Integration in the program

Five of the twelve respondents questioned felt that the courses were insufficient to satisfy the
technological demands of the 21st century. In contrast, two of the three respondents had taken
both the ICT course and the other (ICT and Educational Technology). They suggested adding
a few more courses to improve the program. To better train future teachers and meet worldwide
standards, four out of the twelve respondents asked that the current curricula be changed. Two
respondents noted that pre-service instructors should be highly skilled and experienced in order
to appropriately teach ICT courses. Pre-service teachers in the computer science department
are said to be more reluctant to use ICT tools in the classroom, even though they have a working
knowledge of computers. According to them, pre-service teachers who teach ICT should have
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both technological and academic training. He or she must be well-versed in educational
technology to be of any use to you.

6. Conclusion

When the scores on the TPCK components of all of the participants in the various fields were
compared, it was obvious that the student-teachers in the domains of social studies and science
had the lowest mean scores in every TPCK component, with the exception of pedagogical
knowledge. The student-teachers who were going to work in the field of mathematics had the
lowest mean score when it came to their pedagogical knowledge. The student-teachers in the
domain of literacy, however, got the highest mean score for pedagogical expertise out of the
five different participant groups. The students who were studying to become English instructors
had the lowest mean ratings for their technological expertise. The results showed that the PK
and PCK did the best overall in the test of perceived grasp of the TPCK's components. This
was the case across the board. The results of the current research indicated that, despite the
efforts of programs that prepare teachers, the participants' knowledge of using technology for
educational purposes was inadequate (TPK). The authors of the study hypothesize that this
could be because of the solitary nature of the usage of technology in teacher development
programs. While it would appear that teacher education programs are making progress in
successfully preparing teachers to use technology in the classroom, it would appear that they
are still making slow progress in providing teachers with the specialized knowledge required
to use technology in the classroom in an efficient manner.

Education for teachers should not be restricted to the minimal technologies required to meet
demand, as shown in this study. They should include technology in their teaching approaches
in all classes. Soomro et al., 2018 found that instructors' attitudes toward TPACK were strong,
as were their evaluations of their TPACK skills. According to the authors, pre-service teachers
should also take courses in technology, content, and pedagogy in addition to their selected
subject area. Our research also came up with a similar conclusion. According to another study
(Tyarakanita, 2020), pedagogical, material and technical abilities should all be taught and
practiced together in tandem. Pre-service teachers did not obtain adequate training in technical
education during their academic studies at colleges of education. A more realistic approach to
managing resources other than people and human power is required for effectiveness and
efficiency. According to Koehler and Mishra (2009), teachers should incorporate modern
technology into their teaching process in a way that is tailored to their classroom environment.
All of these are included in our research on an equal basis.
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