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Abstract: The study sought to examine the mediating role of mathematics perception on the relationship between cognitive
awareness and mathematics achievement. The study used a purely quantitative method, which used a descriptive research
design. The study adopted convenience sampling, stratified sampling, and simple random sampling techniques to select a
sample of three hundred and fifty-three (353) students. The researchers used a structured questionnaire as a research
instrument for data collection from the target respondents. The findings of the study revealed that cognitive awareness
significantly influenced students’ mathematics perception. In addition, mathematics perception had a direct and positive
effect on mathematics achievement. Furthermore, mathematics perception partially mediates the relationship between
cognitive awareness and mathematics achievement. The study recommends that teachers should encourage students to reflect
on their problem-solving processes, which can be facilitated through activities that require students to explain their reasoning,
discuss different problem-solving strategies, and reflect on the effectiveness of the strategies used.
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1. Introduction

Mathematics is the systematic study of quantity, structure, space, and change (Yi et al., 2019). It deals with
patterns and relationships among numbers, shapes, and abstract entities. Mathematics encompasses a broad range
of areas such, as arithmetic, algebra, geometry, calculus, probability, and statistics, each contributing to different
aspects of understanding the world and solving real-world problems (Amalia et al., 2024; Tran et al., 2020).
According to Zhao et al. (2024), mathematics is the bedrock of analytical and logical thinking, crucial for
problem-solving across diverse domains, spanning from everyday situations to specialized fields like science,
engineering, and finance. Mathematics equips individuals with the essential tools for quantitative literacy,
empowering them to make well-informed decisions and navigate intricate information landscapes effectively
(Dananjayan et al., 2023). Proficiency in mathematics opens doors to a myriad of career pathways, spanning
finance, technology, research, education, and engineering, as these sectors actively seek individuals with robust
mathematical skills. Moreover, mathematics fosters critical thinking and nurtures creativity by encouraging
individuals to explore patterns, formulate conjectures, and construct coherent arguments, thereby enriching
cognitive abilities (Kynigos & Diamantidis, 2022). In an increasingly interconnected world, nations with robust
mathematical education systems gain a competitive edge. Hence, investing in mathematics education is pivotal
for sustaining competitiveness on the global stage. Furthermore, studying mathematics instills valuable life skills
such as perseverance, resilience, and effective problem-solving strategies, contributing to personal growth and
overall cognitive development (Ansya et al., 2024). Thus, mathematics education catalyzes intellectual
advancement and equips individuals with the tools necessary to thrive in an ever-evolving world.

As students advance in their education, mathematics tends to grow increasingly complex (Lambert et al.,
2014). The fear of being unable to comprehend or solve problems can be overwhelming (Maloney et al., 2013).
Many students view mathematics as inherently challenging, leading to feelings of fear and anxiety (Usher,
2009). This perception often arises from past negative experiences or difficulties with the subject. Moreover,
there's often significant pressure to excel in mathematics, whether from family, educators, or societal
expectations. This pressure can further intensify feelings of anxiety and a fear of failure. Additionally, some
students lack confidence in their mathematical abilities, which contributes to their apprehension about studying
the subject (Bursal & Paznokas, 2006). This lack of confidence may be rooted in past setbacks or a belief that
they are not inherently "good at math". Furthermore, mathematics frequently deals with abstract concepts,
which can pose difficulties, particularly for students who prefer more tangible or visual learning approaches
(Abrahamson et al., 2020). The precision required in mathematics can also instill a fear of making mistakes,
hindering full engagement with the material. This fear of being incorrect can be paralyzing and impede learning
progress. Cultural attitudes and stereotypes about mathematics can also impact students' perceptions of the
subject (Plante et al., 2009). If students internalize the idea that only certain individuals excel at math or that it
lacks relevance to their lives, they may develop a fear of studying it.
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The study of mathematics holds immense significance in our daily lives. It equips us with problem-solving
abilities that prove invaluable across various scenarios. Whether we are deciphering the best bargains at the
grocery store or plotting the most efficient route for a road trip, mathematical thinking guides us. Moreover, a
grasp of basic arithmetic, percentages, and interest rates is indispensable for managing personal finances
effectively (Paladino, 2023). It aids in budgeting, saving, investing, and making informed choices regarding
loans and mortgages, ensuring financial stability. Furthermore, mathematics serves as the universal language of
science and technology, permeating fields like engineering, physics, computer science, and economics (Paladino,
2023). Mathematical concepts form the bedrock of these disciplines, from the design of structures to the coding
of algorithms (Cao et al., 2023). In today's data-driven landscape, mathematical techniques such as statistics and
probability are essential tools for analyzing vast datasets, making accurate predictions, and deriving meaningful
insights. This is pivotal across diverse sectors, including healthcare, marketing, sports, and politics. Additionally,
mathematics fosters logical reasoning and critical thinking skills, which are invaluable within mathematical
domains and everyday decision-making and problem-solving contexts (Szabo et al., 2020). The principles of
mathematics underpin numerous facets of art, architecture, and design, enriching creativity and aesthetics.
Whether it's the symmetry in artwork or the algorithms powering digital design software, mathematics plays a
central role. Lastly, mathematics aids us in comprehending and interpreting the world around us. From
calculating distances and time to interpreting graphical representations in the media, mathematical literacy is
crucial for making sense of information and phenomena, enabling a deeper understanding of our surroundings.

Cognitive awareness is instrumental in fostering metacognitive skills, which entail comprehending one's
cognitive processes (I1lma et al., 2022). In the realm of mathematics, being cognizant of one's problem-solving
approaches can lead to the formulation of superior strategies and more streamlined techniques. According to Du
(2020) by cultivating cognitive awareness, learners can more efficiently regulate their learning trajectory. They
gain the capacity to monitor their comprehension of mathematical principles, pinpoint areas of challenge and
deploy tailored learning tactics to surmount these obstacles. Moreover, cognitive awareness serves as a conduit
for delving deeper into mathematical concepts (Biber, 2023). By conscientiously observing student’s cognitive
processes during mathematical exploration, students can forge connections between disparate concepts and
fortify their grasp of the subject matter. Cognitive awareness empowers learners to detect and rectify errors in
their mathematical reasoning (Qomariyah & Darmayanti, 2023). Through introspection on their problem-solving
methodologies and identification of misconceptions, students refine their understanding and enhance their
precision in mathematical endeavors. This heightened cognitive awareness affords learners the flexibility to
approach mathematical problems with adaptability. They can customize their strategies to suit the unique context
of each problem, select suitable tools and methodologies, and explore alternative avenues to arrive at solutions.
Cognitive awareness instills confidence in mathematical prowess (Ismirawati et al., 2020). By comprehending
their cognitive processes and acknowledging their progress and accomplishments, learners cultivate a positive
outlook toward mathematics, fostering motivation to further delve into new concepts and continue their learning
journey. Cognitive awareness facilitates the transference of mathematical knowledge to novel scenarios
(Schumacher & Stern, 2023). By reflecting on the application of mathematical concepts across diverse contexts,
learners can extrapolate their understanding and effectively apply it to tackle unfamiliar challenges.

1.1. Problem Statement

Despite extensive research on the determinants of mathematics achievement, gaps persist in understanding
the nuanced interplay between student cognitive awareness, perception of the subject, and their collective impact
on academic outcomes. Cognitive awareness has been acknowledged as a fundamental aspect of mathematical
proficiency, but the mediating role of math perception in shaping this relationship remains insufficiently
explored. Previous studies have underscored the significance of student cognitive awareness in mathematics
achievement. For instance, Wang et al. (2023) emphasized the importance of metacognitive processes,
highlighting how students' ability to monitor and regulate their thinking influences problem-solving efficacy.
Similarly, Dérrenbacher-Ulrich et al. (2023) seminal work on metacognition elucidated its role in facilitating
self-regulated learning, a critical skill for mathematical success.

In parallel, studies have examined the impact of students' perceptions of mathematics on their academic
performance. Kapasi and Pei's (2022) research on mindset theory revealed how students' beliefs about the
malleability of intelligence influence their approach to learning mathematics, with a growth mindset associated
with greater resilience and achievement. Additionally, Hidayatullah and Csikos (2024) demonstrated the
influence of perceived competence and value on students' attitudes toward mathematics, indicating their pivotal
role in shaping motivation and effort allocation.

A gap that remains in this growing body of research is the relationship between cognitive awareness,
mathematics perception, and student mathematics achievement, which has not been thoroughly examined. There
is a shortage of empirical studies that specifically examine the mediating effect of student mathematics
perception on the relationship between cognitive awareness and mathematics achievement. To close the gap, the
current study examines the mediating effect of mathematics perception on the relationship between cognitive
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awareness and mathematics achievement. This study examines the mediating role of mathematics perception on
the relationship between cognitive awareness and mathematics achievement.

1.2. Research Objectives

This paper aimed 1) to determine the effect of cognitive awareness on mathematics perception, 2) to
determine the effect of mathematics perception on mathematics achievement, and 3) to examine the mediating
role of mathematics perception on the relationship between cognitive awareness and mathematics achievement.

2. Literature Review
2.1. Cognitive Awareness and Mathematics Perception

Research by Sari and Sumilah (2020) suggests that cognitive awareness, particularly metacognitive
knowledge correlates with students' self-efficacy beliefs in mathematics. Students who are aware of their
thinking processes and strategies tend to have higher confidence in their ability to succeed in mathematical tasks.
According to a study by Buzzai et al. (2020), students with strong metacognitive skills exhibit more positive
attitudes toward mathematics. Understanding one's cognitive processes and problem-solving strategies can lead
to a sense of mastery and enjoyment of mathematical tasks. Khasawneh et al. (2021) found that cognitive
awareness is inversely related to mathematical anxiety. Students who are aware of their cognitive processes and
confident in their problem-solving abilities are less likely to experience anxiety when faced with mathematical
tasks, leading to a more positive perception of mathematics. Yorulmaz et al. (2021) argue that metacognitive
awareness is essential for developing a deep understanding of mathematics. By reflecting on their thinking
processes, students can identify misconceptions and gaps in understanding, leading to a more nuanced perception
of mathematical concepts. According to Potgieter and van der Walt (2022), metacognitive skills enable
individuals to adapt their problem-solving strategies based on the demands of the task. Students who are
cognitively aware can approach mathematical problems with flexibility, viewing them as opportunities for
creative problem-solving rather than rigid exercises. The National Research Council (2001) emphasizes the
importance of metacognitive awareness for transferring mathematical skills to real-world contexts (Go et al.,
2023). Students who understand the underlying principles and strategies in mathematics are better able to apply
their knowledge in various situations, enhancing their perception of mathematics as a practical and relevant
discipline. These hypothesized that;

H1: Cognitive awareness significantly predicts mathematics perception.
2.2. Mathematics Achievement and Mathematics Perception

The effect of students’ perception of mathematics on their mathematics achievement has been a focal point in
educational research, given its implications for pedagogical strategies and student outcomes. The relationship
between mathematics perception and achievement has been extensively studied. Ma and Kishor (1997) found
that students' positive perceptions of mathematics were positively correlated with their mathematics
achievement. Similarly, a meta-analysis by Wang et al. (1993) concluded that students with a positive perception
of mathematics tend to achieve higher levels of mathematics proficiency. Eccles and Wigfield (2002) proposed
the expectancy-value theory, which suggests that students' perceptions of the utility and relevance of
mathematics influence their motivation and achievement. Research by Hidi and Harackiewicz (2000) supported
this theory, demonstrating that students who perceive mathematics as relevant to their goals and interests are
more motivated to engage with the subject and consequently achieve higher levels of mathematics proficiency.
Research by Ma and Xu (2004) found a significant negative correlation between mathematics perception and
mathematics achievement. Students who experience higher levels of negative perception tend to perform more
poorly in mathematics. The perception of mathematics as difficult or challenging can influence students' self-
concept in mathematics, which in turn affects their achievement outcomes (Devries et al., 2021). Niepel et al.
(2022) demonstrated that students' perceptions of their mathematical ability (math self-concept) are significant
predictors of their mathematics achievement. Students with higher math self-concepts tend to perform better in
mathematics. Appiah et al. (2022) conducted a study examining the roles of teacher-student relationships,
students’ self-efficacy, and students’ perceptions of mathematics on their performance in the subject. The study
involves 400 students, including 112 males and 298 females, randomly selected from public senior high schools
in the Ashanti region. Data was collected using a structural questionnaire and analyzed through structural
equation modeling (SEM). The findings revealed that students’ positive perception of mathematics has a
significant positive impact on their performance in the subject.

H2: Mathematics perception significantly predicts mathematics achievement.

From hypotheses one and two, it was found that Cognitive awareness significantly predicts mathematics
perception and Mathematics perception significantly predicts mathematics achievement. Based on these
hypotheses, we hypothesized that;
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H3: Mathematics perception mediates the relationship between cognitive awareness and mathematics
achievement.

Figure 1 illustrates the conceptual framework for the study.

Cogntive Awareness Mathematics Ho Mathematics
{Cogh) H1 Perception (MPE) Achievement (MAC)

Figure 1. Conceptual Framework

3. Methodology

A quantitative research approach was adopted in this study. In quantitative research, researchers collect and
analyze numerical data (Thwaites, 2020). This approach is often used to establish cause-and-effect relationships
and to test hypotheses. Surveys, experiments, and statistical analysis are common methods in quantitative
research.

3.1. Population of the Study

The population of the study was made up of students at Jachie Pramso Senior High School. All the students
in General Arts, General Science, Home Economics, Visual Arts, and Business were included in the target
population. Three thousand and seventeen (3017) students in SHS 1, SHS 2, and SHS 3 made up the total
population.

The sample size for this study was determined using the formula proposed by Miller and Brewer (2003),
which is outlined as follows:n = % where n = sample size, N = the target population (n = 3017) =, and

o +Ne?2
e = level of significance = 0.05 (5%).

Given that the study involved human respondents, whose answers might be influenced by biases, the sample
size was calculated using a 95% confidence interval and a 5% margin of error. From the formula, we have;

3017

-~ _3531753 ~ 353
"= 113017(0.05)2

The demographic information about the respondents includes their gender, age, educational level, and the
program they are enrolled in. The demographic characteristics of respondents are presented in Table 1.

Table 1. Result of Demographic Characteristics of Respondents

Demographic Characteristics of Respondents Frequency (N) Percentage (%)
Gender 353 100
Male 258 73.1
Female 95 26.9
Age 353 100
14-16 years 58 16.4
17-19 years 193 54.7
20-22 years 82 23.3
23 years and above 20 5.6
Level of Education 353 100
SHS1 139 39.4
SHS2 112 31.7
SHS3 102 28.9
Program of Study 353 100
General Arts 184 52.1
General Science 56 15.9
Business 16 4.5
Home Economics 57 16.1
Visual Arts 40 11.4

From Table 1, out of the three hundred and fifty-three (353) respondents, two hundred and fifty-eight (258)
representing 73.1% were males while ninety-five (95) representing 26.9% were females. From the above
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description, there were more male respondents compared to female respondents. Moreover, fifty-eight (58)
respondents representing 16.4% had ages ranging from fourteen (14) years to sixteen (16) years; one hundred
and ninety-three (193) respondents representing 54.7% had ages ranging from seventeen (17) years to nineteen
(19) years. Besides, eighty-two (82) respondents representing 23.3% had ages from twenty (20) to twenty-two
(22) years, and twenty (20) respondents representing 5.6% had ages from twenty-three (23) years and above.
This shows that most of the study respondents were from seventeen (17) years to nineteen (19) years. In terms of
the level of education, one hundred and thirty-nine (139) representing 39.4% of the respondents were at senior
high school (SHS), one hundred and twelve (112) representing 31.7% were in SHS 2, and one hundred and two
(102) representing 28.9% were in SHS three. The data distribution shows that most of the study respondents
were in SHS 2. Finally, according to the program of study, one hundred and eighty-four (184) representing
52.2% studied general arts, fifty-six (56) representing 15.9% studied general science, sixteen (16) representing
4.5% studied business, fifty-seven (57) representing 16.1% studied home economics, and forty (40) representing
11.4% studied visual arts. This shows that the number of students who responded to most of the questionnaires
studied general arts.

3.2. Sampling Techniques

The researcher employed three sampling techniques: convenience sampling, stratified sampling, and simple
random sampling. Convenience sampling was chosen for its cost-effectiveness, time efficiency, and ease of
implementation (Kamrul-Hasan et al., 2023). Stratified sampling was used to categorize students into
homogeneous sub-groups, including General Arts, General Science, Business, Home Economics, and Visual
Arts. During the sample selection process, simple random sampling was utilized to select members from each
stratum, ensuring that key characteristics of the population were represented in the sample. This method
guarantees that each individual was chosen randomly, avoiding bias.

3.3. Data Collection Instruments

This study incorporated one independent variable (Cognitive Awareness — CogA), one mediator
(Mathematics Perception — MPE), and one dependent variable (Mathematics Achievement-MACH. Responses
for all five constructs were collected using a Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly
Agree). The measurement items for cognitive awareness were adapted from Demetriou et al. (2020), while those
for mathematics perception were based on Arthur (2022),. Items assessing mathematics achievement were
developed by Asare et al. (2023). Although these items were sourced from previous studies, they were modified
to align with the objectives of the current research.

A pilot test was conducted to refine the instrument, during which ambiguous statements were reworded.
After analyzing the pilot test data, Cronbach’s alpha scores were calculated to assess the reliability of the
constructs. The alpha score for cognitive awareness was 0.705, mathematics perception was 0.728, and
mathematics achievement was 0.852. The relatively low factor loadings for certain constructs were attributed to
ambiguities in some measurement items, which were identified and addressed during the pilot study before
finalizing the questionnaire for the main data collection. One key advantage of using pre-existing measurement
scales in a study is their extensive prior testing, which enhances reliability. As highlighted by Hyman et al.
(2006), validated questionnaires are particularly effective when the conditions of the original validation closely
resemble those of the new study environment. Employing validated measurement scales also alleviates the need
for researchers to independently develop and validate new instruments.

3.4. Validity and Reliability

Determining the validity of a research questionnaire is a systematic process involving a variety of methods
and analyses. First, content validity was examined by giving the questionnaire to an expert whose research
interest is in line with the study title. The expert ensures that the questionnaire covers the entire domain of the
concepts being measured. The expert also makes sure that the questions designed are clear, concise, and relevant
to the research objects. The researchers revised the questions based on the expert's comments before
administering the final questionnaire to the respondents.

Moreover, Cronbach's alpha was used to calculate reliability analysis using SPSS (ver. 23). This study was
performed to examine the latent variables' internal consistency. Table 2 shows the reliability analysis for the
various constructs.

Table 2. Reliability Analysis

Variables Number of Items Cronbach’s Alpha Value
CogA 4 0.926
MP 5 0.909
MACH 3 0.837
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The reliability coefficient for cognitive awareness, mathematics perception, and mathematics achievement
were given as 0.922, 0.891, and 0.886 respectively. The reliability coefficients for the four constructs used in this
analysis were higher than the 0.7 minimal cut-off value as recommended by (Kosteniuk et al., 2017). In
summary, Table 2 shows that all the variables being measured have high reliability, with Cronbach’s Alpha
values ranging from 0.837 to 0.926. This suggests that the items within each variable are consistent with each
other in measuring the intended construct.

3.5. Data Analysis

To aid in research analysis, quantitative data were coded and input into the SPSS (version 23) where
exploratory factor analysis (E.F.A) was performed and AMOS (version 23) software packages purposely for
confirmatory factor analysis (C.F.A). The structural equation model (SEM) was then used to assess the data. The
analysis of the gathered data was done to identify the key characteristics and relationships between the data to
generalize and predict the results. Negative statements were reversed in the coding.

3.6. Confirmatory Factor Analysis (CFA)

After conducting the exploratory factor analysis (EFA), the next step involved performing a confirmatory
factor analysis (CFA) using AMOS (version 23) to validate the EFA loadings for the latent variables. CFA is a
statistical technique implemented in AMOS to confirm the measurement items associated with the latent
variables. This method allows researchers to test hypotheses regarding the relationships between the examined
variables and the underlying factors (Marsh et al., 2020). Researchers utilize theoretical knowledge, empirical
research, or both to establish a prioritized relationship pattern, which is then tested using statistical methods
(Byrne, 2010; Hair et al., 2010). The results of the CFA are presented in Table 3.

Table 3. Confirmatory Factor Analysis (CFA)

Model Fit: CMIN = 94.116; DF = 45; CMIN/DF = 2.091; CFI = 0.984; TLI = 0.976; NFI = Std.
0.970; GFI = 0.956; SRMR = 0.047; RMSEA = 0.056; PClose = 0.261 Estimate
Cognitive Awareness (CogAW): CA =0.926; CR =.928; AVE = .763

CogA2: | am aware of my performance after completing a math exam. .867
CogA3: In my mathematics studies, | slow down when | come across crucial mathematics .846
concepts.

CogAd4: Interest in the subject matter increases my learning. 910
CogAb5: | consider many approaches to a mathematical problem and select the most effective .869
one.

Mathematics Perception (MEP): CA = 0.909; CR =0.910; AVE = 0.669

MP3: The knowledge | get from mathematics learning will not be useful in my career. .780
MP4: Mathematics is for creative people. .857
MP5: Mathematics is male-dominated. .876
MP6: Without learning mathematics, | will get a job to do in the future. .830
MP7: No matter how hard I try, | will not understand mathematics concepts. 740
Mathematics Achievement (MAC): CA = 0.837; CR = 0.838; AVE = 0.635

MACHS3: | get good grades in mathematics examinations. 712
MACH4: Mathematics enhances my ability to comprehend other subjects. 875
MACHS: Mathematics is one of the easy subjects to pass. .795

The required factor loading value should exceed the minimum threshold of 0.6 as recommended by Dogbe et
al. (2020). From Table 3, the least factor loading for the measurement items was 0.688 which exceeded the
minimum factor loading of 0.6. This means that the measurement items under their respective constructs (i.e.
cognitive awareness, mathematics perception, and mathematics achievement) loaded better and these
measurement items will be used for further data analysis. Another important aspect to consider when conducting
confirmatory factor analysis (CFA) is the model's fit. According to Dogbe et al. (2019), the CMIN/DF ratio
should be less than 3, while the CFI and TLI should be at least 0.9. Additionally, RMR and RMSEA should be
below 0.08, and P-close should be greater than 0.05. CMIN measures minimal inconsistency in the model,
whereas RMR and RMSEA assess the deviation of the hypothesized model from a perfect model. CFl and TLI
represent incremental fit indices by comparing how well the hypothesized model fits the baseline model which
reflects minimal agreement (Zhou et al., 2020). The threshold values for CFI and TLI are derived from the
maximum probabilities associated with normal continuous data theory, while P-close is expected to be
statistically insignificant at the 5% level (above 0.05), representing the p-value for testing the null hypothesis in
the population. All criteria were met, as shown in Table 3. The CFI value was 0.984, exceeding the 0.90
threshold, indicating that the model is valid and demonstrates a strong correlation between the model and the
data. The CFI value was 0.984, suggesting a good fit for the resulting model. Furthermore, the RMSEA value
was 0.056, which is below the acceptable threshold of 0.08, indicating that the basic factors of the four
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constructs are valid and acceptable. The TLI value of 0.976 also exceeded 0.9, signifying an excellent fit for the
three-factor model. In terms of fitness assessments, the CMIN/DF value was 2.091, falling below 3, while the P-
close value of 0.261 indicated statistical insignificance at the 5% level (Dogbe et al., 2019). Figure 2 illustrates a
schematic representation of the confirmatory factor analysis.

A48

CogAf CogA4 ICogA3 [CogAd MACHY MACH4 MACH3

Figure 2. Confirmatory Factor Analysis (CFA)

3.7. Discriminant Validity Analysis

To objectively evaluate the convergent validity of the final observed variables used in the confirmatory factor
analysis (CFA), Average Variance Extracted (AVE) and Composite Reliability (CR) were calculated. According
to Trochim and Donnelly (2006), convergent validity examines the degree to which two observable variables
correlate when they pertain to the same concept. Both AVE and CR should meet the expected thresholds of at
least 0.5 and 0.7, respectively. The results of the discriminant analysis for the study are presented in Table 4.

Table 4. Discriminant Analysis

Variables CR AVE CogAW MPE MAC
CogAW 0.928 0.763 0.873

MPE 0.910 0.669 0.397" 0.818

MAC 0.838 0.635 0.485" 0.6717" 0.797

P

Note: VAVEs Are bolded; signified p-value less than 1% (0.001) meaning significant.

The results presented in Table 5 meet the AVE and CR criteria established by Bright et al. (2024), with an
AVE of 0.635 and a CR of 0.838, indicating that convergent validity has been achieved. Additionally,
discriminant validity was assessed using a tool from AMOS (ver. 23). Discriminant validity is confirmed when
the highest value of the interrelated constructs does not exceed the lowest value of the square root of the Average
Variance Extracted (VAVE). In Table 4, the highest value for interrelated constructs was 0.397, while the lowest
value for the square root of the Average Variance Extracted was 0.797. Since the highest value of the interrelated
constructs does not surpass the lowest value of VAVE, this study successfully demonstrates discriminant
validity.

4. Results

The research hypotheses of this study are evaluated in Table 5 using path analysis to determine the numerous
direct effects. The paths analysis provides a method of breaking down the link between the independent factors
and the dependent variables, supporting theories put forth by previous scholars. This was examined utilizing
Structural Equation Modeling (SEM) run in AMOS (ver. 23).
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Table 5. Path Estimation

Hypothesis Path Summary Std. Estimates S.E. C.R. p-value
H1 CogAW-MPE 0.458 0.069 6.602 <0.01
H2 MPE-MAC 0.414 0.047 8.875 <0.01
Mediating Effects Std. Estimate Lower BC Upper BC p-value

H3 CogAW->MPE->MAC .072 041 122 .000

4.1. Research Hypothesis One (H1): Cognitive awareness significantly predicts mathematics perception

Research hypothesis one investigated the impact of cognitive awareness on predicting students’ mathematics
perception. This was analyzed using direct effect analysis (see Table 5). The analysis demonstrated that
cognitive awareness had a direct and positive effect on mathematics perception, with a p-value < 0.01, indicating
significance. Specifically, the relationship between cognitive awareness and mathematics perception had a p-
value of 0.000, confirming its significance at the 0.01 level. The hypothesized paths (see Figure 3) showed that
the path coefficients in the inner model are significant, with a critical ratio value greater than 1.64. The
relationship between cognitive awareness and the mathematics perception of students was substantial. This was
evidenced by a path coefficient () of 0.458 and a critical ratio of 6.602 (see Table 5). The B value of 0.458
indicated that cognitive awareness positively affects mathematics perception The interpretation is that for every
unit increase in cognitive awareness, there was an associated increase in mathematics perception by 0.458 units.
The critical ratio result of 6.602 showed that the effect of cognitive awareness is statistically significant on
students' mathematics perception.

4.2. Research Hypothesis Two (H2): Mathematics perception significantly predicts mathematics
achievement

The second research hypothesis sought to examine the effect of mathematics perception on mathematics
achievement. The effect of mathematics perception on mathematics achievement was analyzed using direct
effect analysis (see Table 5). The analysis demonstrated that mathematics perception had a direct and positive
effect on mathematics achievement, with a p-value < 0.01. Specifically, the relationship between mathematics
perception and mathematics achievement had a p-value of 0.000, confirming its significance at the 0.01 level.
The hypothesized paths (see Figure 3) showed that the path coefficients in the inner model were statistically
significant, with a critical ratio value greater than 1.64. The relationship between mathematics perception and
mathematics achievement of students was substantial. This was evidenced by a path coefficient () of 0.414 and
a critical ratio of 8.875 (Table 5). The B value of 0.414 indicated that mathematics perception positively affected
mathematics achievement; for every unit increase in student positive mathematical perception, there was an
associated increase in mathematics achievement by 0.414 units. The critical ratio of 8.875 signified that this
relationship was statistically significant and reliable, providing strong support for the positive impact of
mathematics perception on the mathematics achievement of students.

4.3. Research Hypothesis Three (H3): Mathematics perception mediates the relationship between
cognitive awareness and mathematics achievement

The research hypothesis (H3) sought to examine the mediating effect of mathematics perception on the
relationship between cognitive awareness and mathematics achievement. From Table 5, the mediating effect of
mathematics perception was positive and statistically significant on the relationship between cognitive awareness

and mathematics perception (8 =.072 ). This implied that the effect of cognitive awareness on students’
mathematics perception, is direct, but also explained through the mediating role of mathematics perception.
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Figure 3. Path Summary

5. Discussion

The study result revealed that cognitive awareness positively influence students’ mathematics perception.
This result is supported by several empirical studies. According to Rivas et al. (2022), metacognitive plays a
crucial role in learning and problem-solving, as it enables students to regulate their learning strategies
effectively. Akpur (2021) also emphasized the importance of meta-cognitive strategies in academic success. His
research demonstrated that students who employ meta-cognitive strategies tend to have better mathematics
achievement, as they are more capable of monitoring their understanding and adjusting their learning approaches
accordingly. Moreover, Eriyani (2020) developed the Metacognitive Awareness inventory, which further
established the link between metacognitive awareness and academic performance. Their studies showed that
higher levels of meta-cognitive awareness are associated with improved academic performance, particularly in
complex subjects like mathematics. The positive relationship between cognitive awareness and mathematics
perception is further supported by recent research by Oztiirk et al. (2020), who found that students’ self-
regulation and cognitive strategies significantly predict their academic perception. Their work highlights that
cognitive awareness, as a component of self-regulation, is crucial for understanding and succeeding in
mathematics.

The findings of this study indicated that students’ mathematics perception has a direct positive and
statistically significant effect on their mathematics achievement. This suggests that students' attitudes and
feelings toward mathematics can directly influence their performance in the subject. Furthermore, the positive
correlation between students’ perceptions of mathematics and their achievement is supported by existing
literature. When students hold a positive view of mathematics, they are more likely to engage with the subject,
persist through challenging problems, and employ effective learning strategies, all of which contribute to
improved achievement. This finding is in line with the study of Lazarides et al. (2019). Their study discussed
the expectancy-value theory, which posits that students’ expectations of success and the value they place on the
task at hand are critical predictors of their performance. Their result found that a positive perception of
mathematics enhances both their expectancy of success and the intrinsic value they place on learning
mathematics, thereby improving their achievement. The study by Kiwanuka et al. (2022) investigated the
relationship between mathematics perception and achievement using a LISREL model. The findings indicated
that students with a positive perception of mathematics tend to perform well in the subject. Additionally, Oztiirk
et al. (2020) found that interest in a subject, closely linked to positive perception, significantly predicts academic
achievement. Their research demonstrated that when students find mathematics interesting, they are more likely
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to invest time and effort, leading to improved performance. Furthermore, Mao et al. (2021) conducted a meta-
analysis that revealed a strong relationship between students’ attitudes toward mathematics and their
achievement, supporting the notion that a positive student attitude results in better outcomes in mathematics.
Finally, Appiah et al. (2023) examined the roles of teacher-student relationships, student efficacy, and students’
perceptions of mathematics on their performance in the subject. Their study involved 400 randomly selected
students from public senior high schools in the Ashanti region, comprising 112 males and 298 females. Data
were collected using structured questionnaires and analyzed through structural equation modeling (SEM). The
findings revealed that students' positive perceptions of mathematics have a significant positive effect on their
performance in the subject.

Finally, the study supports the notion that students' perception of mathematics mediates the relationship
between cognitive awareness and mathematics performance. Arthur (2022) asserted that mathematics perception
acts as a mediating mechanism between the history of mathematics, peer-assisted learning, and students' interest
in mathematics. Additionally, Hagan et al. (2020) found that students with a positive perception of mathematics
tend to perform well in the subject.

6. Conclusion

The current study aimed to examine the effect of cognitive awareness on mathematics achievement, mediated
by mathematics perception. The study used a convenient, stratified, and simple random sampling approach for
selecting the samples for the research. Hence, the data analysis emphasized three hundred and fifty-three (353)
respondents. Questionnaire items that were used in the data collection were all adopted from other research work
and these questions were scaled based on the variables under the study, comprising cognitive awareness,
mathematics perception, and mathematics achievement. Data analysis was conducted using the Structural
Equation Model (SEM) run using AMOS (version 23). The analyses performed in the study included
Exploratory Factor Analysis, Confirmatory Factor Analysis, Direct Path Effect analysis, Discriminant Validity
assessment, and Indirect Effect analysis. The study findings revealed that cognitive awareness had a significant
positive effect on students' mathematics perception. Moreover, mathematics perception significantly predicts
mathematics achievement. Finally, mathematics perception partially mediates the relationship between cognitive
awareness and mathematics achievement.

7. Limitations for the Study

The study concentrated on the use of cognitive awareness and mathematics perception to measure students’
mathematics achievement. The study was limited to one Senior High School in the Bosomtwe District in the
Ashanti region of Ghana, that is, Jachie Pramso Senior High School, which was not enough to make a true
inference about the population. Additionally, questionnaire was used to collect data from the sampled students.
Finally, a structural equation modeling (SEM) run in Amos was used to test the hypothesis paths for this study.

8. Recommendations

Mathematics curricula should include training in meta-cognitive strategies to enhance students' self-
awareness and regulation of their cognitive processes. This can be achieved through explicit teaching of meta-
cognitive skills such as self-monitoring, self-evaluation, and strategic planning. Furthermore, teachers should
prompt students to reflect on their problem-solving processes, which can be facilitated through activities that
require students to explain their reasoning, discuss different problem-solving strategies, and reflect on the
effectiveness of the strategies used. Further, professional development programs should therefore include
components that help pre-service and in-service teachers develop their meta-cognitive skills and positive beliefs
about mathematics. In addition, educational stakeholders should integrate meta-cognitive strategy training and
formative assessments into mathematics curricula, develop students' problem-solving skills to enhance cognitive
awareness, foster positive attitudes towards mathematics through supportive and engaging teaching practices,
and consider individual and social factors in educational interventions to create a conducive learning
environment.
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Appendix 1. The data collection instrument used in the study consists of five questions.

At the charity fair for children with leukemia, the numbers of heart-shaped necklaces sold by Ayse during the
first four days of the week are given below. Given that the average number of heart-shaped necklaces sold by
Ayse during the weekdays is 5, find out how many necklaces she sold on Friday.
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The stacks of blocks in front of four children are given below. How many stacks of blocks should there be in
front of the fifth child so that the average of the blocks is 7?

?
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Appendix 1 continued

. In the science class, a student has weighed an object ten times. The results of the Weighing process are
presented in the graph below. The student has lost the results of the third and sixth weighing. If the average of
the ten weights obtained from the weighing process is 3.2 grams, what could be the results of the third and
sixth weighing?

34
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¢ Oya has scored 75 and 81 points on the first two exams of the math class. Since Oya wants her average
score in the course to be 85, what score does Oya need to get on her third exam?

e You work as an employee at a supermarket, and you need to put price tags on 9 bags of potato chips. The
average price of the chips is 12.50 TL, and you will not put 12.50 TL on any of the chip bags. Additionally,
you will put a price tag of 13.50 TL on the first bag of chips and 12.00 TL on the second bag of chips.
Determine the price tags for the remaining seven bags of chips.

138




Tlkégretim Matematik Ogretmen Adaylarinin Mikro Ogretim Uygulamasina Iliskin Degerlendirmeleri

fIkogretim Matematik Ogretmen Adaylarinin Mikro Ogretim Uygulamasina Iliskin
Degerlendirmeleri

1. Giris

Etkili bir 6gretimin ger¢eklesmesi, egitim alaninda yapilan 6nemli reformlarin siniflarda hayat bulmasi
nitelikli 6gretmenlerin yetistirilmesiyle miimkiin olabilir. Bunun i¢in de 6ncelikle 6gretmen yetistiren kurumlarin
O0gretmen adaylarimi cagin gerektirdigi yeterliklere ulastirmasi beklenmektedir. Hizmet Oncesi egitimde
matematik 6gretmen adaylar1 meslek bilgisi, genel kiiltiir ve alan egitimi dersleriyle teorik bilgiler edinmekte ve
beceriler kazanmaktadir. Son sinifta ise Ogretmenlik uygulamasi derslerinde gergek ortaokul 6grencileriyle
uygulama firsat1 elde etmektedirler (Yiiksek Ogretim Kurumu [YOK], 2018). Egitim fakiiltelerinde matematik
egitimcilerinin teorik bilgi ile uygulama bilgisi arasinda bir koprii olusturarak Ogretmen adaylarina yol
gostermesi beklenmektedir (Baki, 2019). Bu beklentiyi karsilamak i¢in &gretmen yetistirme programlarinda
farkli derslerde kuramsal olarak dgrenilen bilgilerin uygulamaya konmasi i¢in kullanilan tekniklerden birisi de
mikro 6gretimdir (Benton-Kupper, 2001; Koksal & Ayvaz-Tuncel, 2019).

Mikro 6gretim, 6grenci sayist, icerik kapsami ve siire agisindan kisitlanarak kontrollii kosullar altinda, yapay
bir ortamda 6gretim siirecinin 6gretmen adaylari veya 6gretmenler tarafindan deneyimlenmesine dayanmaktadir
(Allen & Eve, 1968; Otsupius, 2014; Aida & Antoni, 2017). Ogrenci grubu gercek dgrencilerden veya dgretmen
adaylarinin 6grenci rolii yapan sinif arkadaslarindan olusabilir (Allen, 1980; Fernandez, 2010). Mikro &gretim
tekniginde yapilan kisitlamalar sonucunda olusturulan yapay ortamla gercek bir sinifta yasanabilecek
karmasikliklart azaltmak ve boylece 6gretmen adayinin uygulamasini yapacagi bilgi ve beceriye odaklanmasini
kolaylagtirmak amaglanmaktadir (Coban, 2015; Yesilyurt, 2021). Mikro Ogretim tekniginde genelde ders
stiresinin 5- 20 dakika arasinda (Demirel, 2006; Fernandez, 2010) ve §grenci sayisinin 1-5 arasinda olacak
sekilde sinirlandirilmasi dnerilmektedir (Demirel, 2006).

Ogretmen adaymin mikro dgretim teknigini asamalarina gére uygulamasi mikro dgretim siirecinin daha
verimli gegmesini saglar (Sucuoglu & Giiven, 2019). Mikro 6gretim tekniginin asamalar1 genel olarak su sekilde
siralanmaktadir. Ik asamada belirli bir konuda 5-10 dakikalik bir ders plam1 hazirlanmaktadir. Ardindan
planlanan ders igslenmekte ve imkan varsa video kamera ile kaydedilmektedir. Ders islendigi sirada ya da daha
sonra video kaydindan izlenmektedir. izlenen ders hem dgretim elemani, hem izleyen grup hem de uygulama
yapan kiginin kendisi tarafindan degerlendirilerek ©neri, katki ve elestirileri i¢eren doniitler verilmektedir.
Verilen doniitler 15181inda gerekli diizeltmeler yapilarak ders tekrar planlanip islenmekte ve imkan varsa video
kaydina alinmaktadir. Son olarak islenen ders tekrar degerlendirilerek doniit verilmektedir (Demirel, 2006;
Gorgen, 2003).

Mikro 6gretim teknigi uygulanirken dersin yeniden hazirlanip islendigi asamada anlatilan igerik ve ders
stiresi ilk isleyisle aynidir fakat dersin farkli bir 6grenci grubuyla islenmesi daha iyi sonug verebilir (Demirel,
2006; Singh, 2010). Mikro 6gretim tekniginde Ogretmen adayi isledigi dersle ilgili dgretim elemanindan,
Ogretmen adayi arkadaslarindan, 6grenci roliinde olan katilimcilardan doniit alabilecegi gibi video veya ses
kayitlarini izleyerek kendi 6z degerlendirmesini yapma firsatin1 da bulmaktadir (Allen 1980; Allen & Cooper,
1970; Cakir, 2000). Bu doniitler sayesinde 6gretmen adayi giiglii ve zayif yonlerini kesfederek kendini gelistirme
imkani bulmaktadir (Cakir, 2010; Dere, 2019; Yesilyurt, 2021).

Alan yazin incelendiginde mikro Ogretim tekniginin O6gretmen adaylarinin  Ggretim becerilerinin
gelistirilmesinde, Ogretmenlik meslegini benimseyerek olumlu tutum gelistirmelerinde etkili oldugu
goriilmektedir (Benton-Kupper, 2001; Bilen, 2014; Kazu, 1996; Locara, 2022; Peker, 2009; Subramaniam, 2006;
Unlii, 2018). Bunun yaminda mikro gretim tekniginin yapay bir ortamda gerceklesmesi, her bir 6gretmen
adayma uygulama yaptirilarak doniit verilmesinin zaman alic1 olmasi, kamera kaydina alinmanin 6gretmen
adayinda heyecana sebep olmasi gibi sinirliklar1 da bulunmaktadir (Al Darwish & Sadeqi, 2016; Dere, 2019;
Kazu, 1996; Koksal & Ayvaz-Tuncel, 2019). Ogretmen adaylar1 her ne kadar teorik bilgi anlaminda donaniml
olsalar da 6gretmenlik uygulamasi derslerinde gergek bir sinif ortamina girdiklerinde endise, korku, kayg: gibi
olumsuz duygulara kapilabilmektedir. Gergek bir smif ortaminda yasanan ilk deneyimler 6gretmen adayinin
meslegi benimsemesinde ve kendine giliven duymasinda biiyiikk etkiye sahiptir. Mikro Ogretim teknigi
uygulamalari, 6gretmen adaylarimin 6gretmenlik uygulamasi dersine hazirlanmalarinda bir gegis kopriisii
gorevindedir (Yesilyurt, 2021). Alan yazinda yer alan ¢aligmalar mikro 6gretim tekniginin 6gretmen adaylarinin
ogretmenlik uygulamalarinda yasadiklari olumsuz deneyim ve duygularin &nlenmesinde (Savas, 2017),
ogretmenlik uygulamasinin basarili bir sekilde yiiriitiilmesinde (Kazu, 1996) faydali oldugunu gostermektedir.
Ulkemizde 2018 yilinda giincellenen d3retmen yetistirme lisans programlartyla Mikro Ogretim dersinin egitim
fakiiltelerinde segmeli bir ders olarak okutulmasi bu konuya verilen énemi gozler dniine sermektedir (YOK,
2018).
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Mikro 6gretimin uygulama ortamindan yalnizca beceri egitimi icin degil, ayn1 zamanda yeni miifredat
materyallerini ve 6gretim tekniklerini denemek i¢in de yararlanilabilir (Allen & Eve, 1968). Teknoloji alanindaki
ilerlemelerin mikro &gretim tekniginde yer verilen becerileri ve mikro &gretim tekniginin uygulanma seklini
etkiledigi goriilmektedir (Celebi & Erginer, 2019). Lin (2018)’ in g¢alismasinda mikro 6gretim videolarina
Facebook tabanli bir uygulamada geribildirim verilmesini saglamasi, gelisen teknolojiler sayesinde mikro
ogretim tekniginin uygulanmasinda yasanan degisimlerin bir Ornegidir. Yasanan teknolojik gelismeler
sonucunda mikro 6gretim teknigiyle kazandirilmaya calisilan bilgi ve becerilerin degisimine baktigimizdaysa
matematik 0gretmen adaylarinin teknoloji kullanim diizeylerinin (Kaleli-Yilmaz & Ergiin, 2017), bilgisayar
destekli 6lgme degerlendirme araglarini kullanmalarinin (Akkog, 2012), teknolojik pedagojik alan bilgilerinin
(Akkaya, 2009; Durusoy, 2019; Kurt, 2016) gelisiminin incelendigi goriilmektedir. Ayrica uzaktan mikro
ogretimin denendigi (Duman, 2022; Sanal-Erginel, 2022) az sayida caliyma da bulunmaktadir. Ozellikle
COVID-19 pandemisi sebebiyle Ogretmenler c¢evirimi¢i uzaktan egitim yapma siireciyle karst karstya
kalmislardir. Yapilan ¢aligsmalar pandemi siirecinde matematik 6gretmenlerinin bilgisayar ortaminda matematik
Ogretimi yaparken matematigin temsil bigimlerini kullanmada, islemleri yapmada, hazirladiklar etkinlikleri
uygulamada ve miifredat: yetistirmekte zorlandiklarmi (Ozdemir-Baki & Celik, 2021), 6gretmelerin uzaktan
egitim konusunda hizmet i¢i egitime ihtiyag duyduklarini (Tican & Toksoy-Gokoglu, 2021) gdstermektedir.
Gerez-Cantimer ve Sengiil (2022) ise pandemi siirecinde yiiriittiikleri ¢aligmalarinda gelecegin 6gretmeni olacak
olan matematik 6gretmen adaylarinin uzaktan egitim yapma konusunda bilgi, beceri ve tecriibe edinmelerinin
gerekli oldugunu ifade etmistir. Bu baglamda matematik 6gretmen adaylariin uzaktan egitim yapma deneyimi
yasayarak bu konuda kendilerini gelistirmeleri dnem kazanmaktadir. Duman (2022) farkli boliimlerde 6grenim
goren Ogretmen adaylariyla yiiriittiigii ¢aligmasinda uzaktan egitime iliskin mikro 6gretim uygulamalarinin
Ogretmen adaylarmin gelisimine katkisinin oldugunu, 6gretmen adaylarinin degerlendirmelerine gore bir¢cok
avantaj ve dezavantajlarinin oldugunu ortaya koymus ve teknoloji icerikli mikro 6gretim uygulamalar
caligmalarinin sayisinin arttiritlmasina ihtiya¢ oldugunu belirtmistir. Teknolojiyi mikro 6gretim deneyimlerine
entegre etmeleri ve bu deneyimi elestirel olarak degerlendirmeleri 6gretmen adaylarmin gelecekte derslerinde
teknolojiye yer vermelerini saglayabilir (Diana, 2013). Bu calismada mikro 6gretim teknigi kullanilarak
matematik 6gretmen adaylarinin ¢evirimigi uzaktan egitim yapma deneyimi yasamalar1 saglanmis, 6gretmen
adaylarimin gegirdikleri deneyimler sonrasinda mikro dgretim uygulamalarina iligkin goriislerinin ve yasadiklar
giicliiklerin belirlenmesi amaglanmustir.

2. Yontem

Bu aragtirmada karma yontem yaklagimi benimsenerek nitel ve nicel yontemler bir arada kullanilmistir.
Verilerin toplanmast ve analizi i¢in nicel agama ile baslanip daha sonra nicel sonuglarin daha iyi anlasilmasi i¢in
nitel agamanin takip edildigi agiklayict ardisik desen (Creswell, 2021) benimsenmistir. Mikro dgretim siirecini
deneyimleyen 6gretmen adaylarimin goriislerini ve yasadiklar giicliikleri belirlemek igin dnce nicel veri toplama
araglar1 kullanilmig ardindan goriisme formu ile nitel veriler elde edilmistir.

2.1. Katilimcilar

Aragtirmanin ¢aligma grubunu, Tiirkiye’nin dogusunda yer alan bir devlet iiniversitesinde ilkdgretim
Matematik Ogretmenligi Programi 3. siifta 6grenim géren 6gretmen adaylar1 olusturmaktadir. Arastirmanin
calisma grubunu belirlemek i¢in amagli drnekleme yontemlerinden Ol¢iit 6rnekleme yontemi kullanilmustir.
Arastirmanin kapsami geregi belirli 6zelliklere sahip kisilerle uygulama yapilmasi amaglandiginda bu 6rnekleme
yontemi kullanilmaktadir (Biiyiikoztiirk vd., 2021). Olgiit olarak Mikro Ogretim dersini alan ve ders kapsaminda
verilen gorevleri tamamlayan dgretmen adaylariyla calisilmistir. 50 6gretmen adayinin kayitli oldugu derste 3
Ogretmen adayi1 ders siirecini tamamlayamamis ve ¢aligma grubundan g¢ikarilmistir. Caligma 2020-2021 bahar
doneminde 47 (35 kiz, 12 erkek) 6gretmen adayu ile yiiriitilmiistiir.

2.2. Mikro Ogretim Siireci

Mikro Ogretim dersi kapsaminda 5 er kisilik gruplara ayrilan dgretmen adaylari belirledikleri bir kazanimla
ilgili 15 dakikalik bir ders planlayarak kendi grubundaki akranlarina dijital platform (Zoom, Microsoft Teams)
iizerinden uzaktan egitim seklinde dersi anlatmis ve bu dersi video kaydina almistir. Derslerin video kayitlari
simifca uzaktan egitim platformu iizerinden izlenmis, Ogretmenlik Uygulamas1 dersi cercevesinde kullanilan
“Ogretmen Aday1 Ders Gozlem Formu” kullanilarak Ogretmen adaylari ve ogretim elemani tarafindan
degerlendirme yapilarak doniit verilmistir. Burada verilen doniitler 15181nda 6gretmen adaymin ikinci kez aym
kazanim igin dersi planlamasi ve farkli 6gretmen adaylarindan olusan bir gruba uzaktan egitimle anlatmasi igin
imkan taninmistir. . Ikinci kez anlatilan dersler de video kaydima alinmustir. ikinci kez anlatilan derslerin video
kayitlari igin de degerlendirme yapilarak doniit verilmistir.
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2.3. Veri Toplama Araci/ Araglari

Tamamlanan mikro dgretim siirecinin sonunda Kazu (1996) tarafindan gelistirilen “Ogretmen Adaylarinin
Mikro Ogretime Iliskin Goriisleri” ve “Mikro Ogretimde Ogretmen Adaylarmin Yasadig1 Giigliikler” isimli veri
toplama araglar1 gerekli izinler alinarak 6gretmen adaylarina uygulanmistir.

“Ogretmen Adaylarmin Mikro Ogretime iliskin Goriigleri” 17 maddelik 5°li likert tipi (kesinlikle
katilmiyorum, katiliyorum, kararsizim, katiliyorum, kesinlikle katiliyorum) , iki kapali uglu ve bir agik u¢lu
anket (en ¢ok sevilen yan, en az sevilen yan) maddesinden olugmaktadir. Kazu (1996) veri toplama aracini
gelistirirken uzman goriisii ve dgretmen adayi goriisiine bagvurmustur. Kazu (1996) tarafindan gelistirilen veri
toplama aracini kullanan Kartal (2013), calismasinda aracin Cronbach Alpha giivenirlik katsayisini 0,908 olarak
hesaplamigstir. Bu ¢alisma icin hesaplanan Cronbach Alpha giivenirlik katsayis1 0,983 tiir.

“Mikro Ogretimde Ogretmen Adaylarimin Yasadigi Giigliikler” 6’11 likert tipi (hig, ¢ok az, az, orta, fazla, cok
fazla) 45 maddeden olugmaktadir. Ders 6ncesi hazirlik (7 madde), derse giris yapma (5 madde), konuyu sunma
(22 madde), dersi bitirme (4 madde) ve genel dzellikler (7 madde) alt boyutlarindan olugmaktadir. Kazu (1996)
tarafindan gelistirilen veri toplama aracinin Cronbach Alpha giivenirlik katsayisi1 0,81 olarak belirlenmistir. Bu
veri toplama aracini kullanan Kartal (2013) aracin Cronbach Alpha giivenirlik katsayisini 0,978 olarak
hesaplamistir. Bu ¢alisma i¢in hesaplanan Cronbach Alpha giivenirlik katsayisi 0,961 dir.

Ayrica 6gretmen adaylarinin mikro dgretim uygulamalar1 hakkindaki goriisleriyle ilgili daha ayrintili bilgi
edinmek amaciyla her gruptan goniillii birer 6gretmen adayr olmak iizere toplamda 10 6gretmen adayindan
goriisme formu ile veri toplanmistir. Alan yazinda yer alan g¢aligsmalar incelenerek ve arastirmada kullanilan
diger veri toplama araglari goz oOniinde bulundurularak hazirlanan agik uglu sorular i¢in iki alan egitimi
uzmanindan goriis alinmis ve gerekli diizenlemeler yapilmistir. Ogretmen adaylari dijital ortamda goriisme
formunu doldurmustur. Goriisme formunda bulunan agik uclu sorularla 6gretmen adaylarma mikro &gretim
uygulamalarinin katkilari, olumlu yonleri, karsilastiklar1 sorunlar ve olumsuz yonleri sorulmustur. Ayrica mikro
O0gretim uygulamalarinda yaptiklari sunumlari simif arkadaslariyla izlemenin, sinif arkadaslarmin yazdigi
degerlendirme formlarinin, diger oretmen adaylarinin ders sunumlarini izlemenin katkisina iligkin diisiinceleri
istenmistir. Bunlara ek olarak mikro dgretim uygulamalarinin daha basarili olabilmesi i¢in 6gretmen adaylarina
ve 0gretim elemanina 6nerilerinin neler oldugu sorulmustur. Veri toplama araglart ve ¢alismada yer alma sekilleri
Tablo 1’°de agiklanmaktadir.

Tablo 1. Veri toplama araglarinin ¢alismada kullanimi

Kullanilma Amact Nicel Veri Toplama Aract  Gériisme Formunda Yer Alan Ornek Sorular
. . Mikro 6gretim uygulamalarinin hogsunuza
Ogretmen adaylarmin mikro “Ogretmen Adaylarinin giden yonleri nelerdir?

ogretim uygulamalarina Mikro Ogretime Iliskin R

yonelik goriislerini belirlemek.  Goriisleri” Mikro 6gretim uygulamalarinda

begenmediginiz yonleri nelerdir?

Ogretmen adaylariin mikro
Ogretim uygulamalarinda
yasadiklart giigliikleri

“Mikro Ogretimde

Ogretmen Adaylarmin Mikro 6gretim uygulamalarinda karsilastiginiz

sorunlar nelerdir?

belirlemek. Yasadig1 Giigliikler
Ogretmen adaylarmin mikro Mikro 6gretim uygulamalarinin daha basarili
Ogretim uygulamalarina iliskin olabilmesi i¢in 6gretmen adaylarina ve dersin

Onerilerini belirlemek. Ogretim elemanina 6nerileriniz nelerdir?

2.4. Verilerin Analizi

Bu arastirmada, nicel veriler istatistiksel bir paket program yardimiyla analiz edilerek durumun betimsel
olarak ortaya konulmasi amaglanmaktadir. Nicel verilerin analizinde maddelere verilen cevaplarin ortalama ve
standart sapma degerleri hesaplanarak yorum yapilmustir.

“Ogretmen Adaylarmin Mikro Ogretime iliskin Gériisleri” veri toplama aracinin 17. Maddesi olumsuz ifade
icermektedir. Bu nedenle bu maddenin puanlamasinda tersine ¢evirme yapilmistir. Her bir maddeden
alinabilecek en diisilk puan 1, en yliksek puan 5°tir. Puan araligi katsayisi=(en yiiksek deger-en kiiciik
deger)/grup sayist formiilii (Kan, 2017) kullanilarak aritmetik ortalamalar i¢in puan araligi kat sayisinin 0,80
oldugu belirlenmistir. Buna gore aritmetik ortalamasi 1,00-1,80 olan maddeler “kesinlikle katilmiyorum”, 1,81-
2,60 olan maddeler ‘“katilmiyorum”, 2,61-3,40 olan maddeler “kararsizim”, 3,41-4,20 olan maddeler
“katiliyorum” ve 4,21-5,00 olan maddeler “kesinlikle katiliyorum” olarak kabul edilmistir. Ayrica mikro
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Ogretimin en ¢ok sevilen ve en az sevilen yonleri kapali uclu sorularina verilen cevaplarin frekans ve yiizdeleri
hesaplanarak yorum yapilmistir.

“Mikro Ogretimde Ogretmen Adaylarimin Yasadigi Giigliikler” veri toplama aracinda bir maddeden
alinabilecek en diisiik puan 1, en yiiksek puan 6’dir. Puan araligi katsayisi=(en yiiksek deger-en kiigiik
deger)/grup sayist formiilii (Kan, 2017) kullanilarak aritmetik ortalamalar i¢in puan araligi kat sayisinin 0,833
oldugu belirlenmistir. Buna gore aritmetik ortalamasi 1,000-1,833 olan maddeler “hi¢”, 1,834-2,667 olan
maddeler “¢ok az”, 2,668-3,501 olan maddeler “az”, 3,502-4,335 olan maddeler “orta”, 4,306-5,169 “fazla”,
5,170-6,000 olan maddeler “¢ok fazla” olarak kabul edilmistir.

Nitel veriler betimsel analiz ve igerik analizi teknikleri birlikte kullanilarak analiz edilmistir. Bu analizler
yapilirken MAXQDA programindan yararlanilmistir. Arastirma sorular1 ve goriisme formunda yer alan
sorulardan yola cikarak veri analizi icin genel bir cerceve olusturulmus ve verilerin hangi temalar altinda
sunulacag1 belirlenerek betimsel bir yaklasimla analiz siirecine baslanmistir. Goriigme formunda yer alan
sorulara verilen cevaplar icerik analizine tabi tutularak kodlanmig ve betimsel yaklagimla fark edilemeyen
kavram ve temalar da incelenmistir (Yildinm & Simsek, 2018). Veri setinin bir kismu ikinci bir arastirmact
tarafindan kodlanmis ve kodlama giivenirligi katsayisi 0,83 olarak bulunmustur. Ogretmen adaylar1 O1, 02, O3
seklinde isimlendirerek hangi kodun hangi katilimcinin ifadelerinde yer aldigi bulgularda belirtilmistir. Ayrica
gorisiilen kisilerin goriislerini ¢arpici bir sekilde okuyucuya sunmak i¢in dogrudan alintilara yer verilmistir.

3. Bulgular

Bu boliimde ¢aligmada elde edilen bulgular aragtirma sorular1 dogrultusunda ilkogretim matematik 6gretmen
adaylarinin mikro 6gretim uygulamalarina yonelik goriisleri, yagadiklari giigliikler ve onerileri olmak {izere ii¢
alt baslik halinde sunulmustur. Elde edilen nicel ve nitel bulgular ilgili olduklari baslik altinda ard arda
sunulmustur.

3.1. ilkégretim Matematik Ogretmen Adaylarinin Mikro Ogretim Uygulamalarina Yénelik Goriisleri

[Ikogretim matematik Ogretmen adaylarmin “Ogretmen Adaylarmin Mikro Ogretime Iliskin Gériisleri”
formunda yer alan likert tipi maddelere vermis olduklari cevaplarin ortalama ve standart sapma degerleri Tablo
2’de yer almaktadir.

Tablo 2.Mikro 6gretim uygulamalarina yonelik goriigler

Mikro Ogretim Uygulamalar; X Ss
1. Daha onceki egitim bilimleri derslerinde edindigim bilgi ve becerileri uygulama ve 4,28 1,04
pekistirme imkani sagladi.
2.0gretmen olacak bir kisi olarak eksik ve hatalarimi goriip diizeltmeme yardimei oldu 4,57 1,04
3.0gretim becerilerimi gelistirdi. 4,36 0,90
4.Derse girmeden once planlama yapmanin 6nemini kavramama yardimci oldu. 4,47 1,14
5.Uygun 6gretim yontemi segmede ve uygulamada deneyim kazandirdu. 4,45 1,02
6.Uygun 0gretim araci segmemde ve kullanmamda deneyim kazandirdu. 4,51 1,08
7.Bir grup kargisinda konusurken heyecanimi yenme konusunda yararli oldu. 4,19 1,21
8.Konugmalarimdaki bozukluklarin farkina varmamda ve diizeltmemde yararli oldu. 4,32 1,16
9.0gretmen olacak bir kisi olarak kendime giivenimi arttird1. 4,36 1,21
Genel 4,39 1,02
Mikro 6gretim uygulamalar sirasinda,
10.Kendi mikro 0gretim uygulamalarimi izlemem bana yararl tecriibeler kazandirdi. 4,51 1,10
11.Diger arkadaslarimin mikro 6gretim uygulamalarini izlemem bana yararl tecriibeler 4,49 1,10
kazandirdi.
12.Yapilan elestiriler ve tartismalar mesleki gelisimim igin yararli oldu. 4,45 1,08
13.Yapilan video ¢ekimleri 6gretimimi analiz etmeme yardimci oldu. 4,45 1,19
14.Bir dersin islenmesi sirasinda karsilagilan sorunlar ve ¢6ziim yollar1 hakkinda bilgi 4,43 1,12
sahibi oldum.
Genel 4,46 1,09
Mikro 6gretim deneyimlerinin,
15.0gretmenlik uygulamasini basart ile yiiriitmemde yararli olacagim diisiiniiyorum. 4,51 1,14
16.0gretim deneyimlerimi zenginlestirerek 6gretmenlige uyum saglamanu 4,47 1,14
kolaylastiracagini diigiiniiyorum.
*17.0gretmenlik meslegine hazirlik ve uyum igin gerekli olmadigim diisiiniiyorum. 4,23 1,42
Genel 4,40 0,96
Goriisler Genel 441 1,00

*QOlumsuz ifade iceren madde
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Ogretmen adaylarinin mikro &gretim uygulamalarina yonelik genel gériislerinin olumlu oldugu ve bu boyutta
yer alan maddelere “kesinlikle katiliyorum” diizeyinde katildiklar1  goriilmektedir. Mikro 6gretim
uygulamalarinin dgretmen olacak bir kisi olarak eksik ve hatalarini goriip diizeltmelerine yardimeci olmast
(X = 4,57), uygun &gretim arac1 segme ve kullanmada deneyim kazandirmasi (X = 4,51), derse girmeden dnce
planlama yapmanin énemini kavramalarina yardime1 olmast (X = 4,47), uygun 6gretim ydntemi segmede ve
uygulamada deneyim kazandirmasi (X = 4,45) bu olumlu goriislerin baginda gelmektedir. Ogretmen adaylarinin
mikro 6gretim uygulamalari sirasinda yaganan durumlara iligkin goriiglerinin de olumlu oldugu ve bu boyutta yer
alan maddelere verdikleri cevaplarin “kesinlikle katiliyorum” diizeyinde oldugu goriilmektedir. Bu boyuttaki
goriislerin basinda kendi mikro 6gretim uygulamalarini izlemenin (X = 4,51) ve diger arkadaslarinin mikro
ogretim videolarini izlemenin (X = 4,49) yararli tecriibeler kazandirdign goriisii gelmektedir. Mikro &gretim
deneyimlerinin &gretmenlik meslegine uyum saglama agisindan 6gretmen adaylarmin olumlu goriise sahip
olduklar1 ve bu boyutta yer alan maddelere “kesinlikle katiliyorum” diizeyinde katildiklar1 goriilmektedir. Bu
deneyimlerin ozellikle dgretmenlik uygulamasini bagari ile yiiriitmelerinde yararli olacagim (X =4,51) ve
ogretim deneyimlerini zenginlestirerek Ogretmenlige uyum saglamalarini  kolaylastiracagini(X = 4,47)
diisinmektedirler. Ayrica mikro 6gretim deneyimlerinin dgretmenlik meslegine hazirlik ve uyum igin gerekli
oldugu (X =4,23) gériisiinde olduklar1 gériilmektedir.

[Ikdgretim matematik 6gretmen adaylarimin mikro &gretim uygulamalarinm en ¢ok sevdikleri yonlere iliskin
kapali u¢lu soruya verdikleri cevaplarin frekans ve yiizdeleri Tablo 3’de yer almaktadir. Burada katilimcilar
birden c¢ok ifadeyi cevap olarak verebilmektedir. Bu nedenle toplam frekans katilimci sayisindan fazladir. Yiizde
(%) ise her bir ifadeye katilan kisi sayisinin tiim katilimcilar arasindaki oranini ifade etmektedir.

Tablo 3. Mikro 6gretim uygulamalarinin en ¢ok sevilen yonleri

Mikro 6gretim uygulamalarinin en ¢ok sevdigim yani f %
Ogretimim hakkinda geri déniit almamd. 43 91,5
Bizzat bizlerin uygulama yapmamizi gerektirmesiydi. 38 80,9
Kendi 6gretimimi elestirme firsatt vermis olmasiydi. 37 78,7
Ogretmenlikle ilgili birgok konuda deneyim kazanmamdi. 37 78,7
Diger derslerden farkli bir atmosferin yagsanmasiydi. 36 76,6
[lk olarak 6gretmenlik duygusunu yasamamdi. 33 70,2
Ogretim becerileri iizerine ¢alismamda. 32 68,1
Kendi mikro dgretim uygulamami ekranda gérmemdi. 30 63,8
Gergek sinif ortamindan uzakta rahat bir ortamda dgretmenligi denememdi. 25 53,2
N=47

Ogretmen adaylarmin mikro 6gretim uygulamalarimin en ¢ok sevdikleri yonlerinin basinda 6gretimleri
hakkinda geri doniit almak (f=43), bizzat gretmen adaylarinin uygulama yapmasi (f=38), kendi 6gretimlerini
elestirme firsati vermis olmasi(f=37) ve Ogretmenlikle ilgili bir¢ok konuda deneyim kazandirmasi (f=37)
gelmektedir. Bunun yaninda diger derslerden farkli bir atmosferin yasanmasi (f=36), ilk olarak &gretmenlik
duygusunu yasamalari(f=33) ve 6gretim becerileri tizerine ¢aligmalari(f=32) sevilen diger yonlerdir.

Arastirmanin nitel boyutu kapsaminda 6gretmen adaylar1 yapilan goriismelerde begendikleri yon olarak en
cok dgretmenlik deneyimi kazanmak (01, 05, 06, 010), teknolojiyi kullanmak(06, 07,09) ve ikinci sunum
firsat1 verilmesi (O1, 02, O4) durumlarim dile getirmistir. Bunun yaminda déniit almak (05, O7), gesitli
materyalleri kullanma firsati bulmak (02, O6), karar alma 6zgiirliiklerinin olmas1 (O1, 04), kendini ekranda
gorme (05, O7), hatalarim fark etme (04, 010), 6gretmenlik hissiyatini yasamalar1 (01, O7), dgretmenlik
becerilerinin gelismesi (04, O6) begendikleri diger yonlerdir. Ayrica uygulamaya firsat verilmesi (O6),
arkadaglarmin videolarmi incelemek (O3), akran degerlendirme (O8) ve o6zdegerlendirme (O7) yapilmast,
dgrenci rolii oynamak (02) da dgretmen adaylar1 tarafindan begenilmistir. Bu bulgulara iliskin 6rnek ifadeler
asagida yer almaktadir.

“Kendi ogretmenlik deneyimimi yagamam ve bunu ekranda gorebilmem, bu deneyimimdeki eksiklerimi
goriip aldigim déniitler sayesinde daha iyi bir duruma gelmem. Ilk kez bana égretmenlik deneyimi
yasatmasindan kaynakli olarak kendimi bu meslege adapte edebilmem ve bu adaptasyonun benim
agimdan oldukg¢a giizel bir his yaratmasi gibi yénlerden bu yaptigimiz uygulama olduk¢a hogsuma gitti.”
(05)

“En ¢ok hosuma giden yonii 6gretmenlik duygusunu yasamamdi. Kendi ders anlatim videomu izlemem
ve ozelestiri yapmam. Ders anlatimim hakkinda olumlu ve olumsuz elestiriler almam. Teknolojiyi
kullanarak ogretim yapmam.” (O7)

Ogretmen adaylarma yaptii ders sunumunu smif arkadaslariyla izlemenin katkilarmin neler oldugu
soruldugunda akran degerlendirme (O3), 6zdegerlendirme (O3) yapilarak birden fazla kisiden doniit alinmasiyla
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(O1) eksiklerini goriip diizeltmelerine katkis1 (05, 06, O7) oldugunu belirtmislerdir. Ayrica heyecani kontrol
etme (06,010), stres yonetimi (010), olumlu doniitler alma (O7) ve dzgiivenin artmasi (O7) yoniinden de
katkisinin oldugu dile getirilmistir. Bunun yaninda ders sunumunu simif arkadaglariyla izlemenin katkisinin
olmadigim (02) diisiinen dgretmen adaylar1 da vardir. Bu bulgulara iliskin &rnek ifadeler asagida yer almaktadir.

“Ozellikle hatalarimizi ve eksikliklerimizi yakindan gérme firsati oldu. Béylelikle ne gibi hatalar
yapnugsiz, bu  hatalarin  giderilmesi icin neler yapilmalidir? gibi sorulara cevap aradik.........
Arkadaglarimin geri déniitleri 1s1ginda ders sunumumu diizenlemis oldum.” (06)

“Olumlu elestiriler almak da beni mutlu etti. Ozgiivenim artt1. Yapilan elestiriler dogrultusunda ikinci
video ¢ekimimde kendimi daha fazla gelistirdigimi diigiiniiyorum.” (O7)

Ogretmen adaylarna yaptig1 ders sunumlari igin sinif arkadaslarimin doldurdugu degerlendirme formunun
katkilarinin neler oldugu soruldugunda en ¢ok hatalar1 goriip diizeltme (02, O3, 04, 65,06, 07, 08, 09, 010)
ve olumlu doniitleri tekrar tekrar okuyabilme (03, 05, 06, 08) agisindan katkis1 oldugu ifade edilmistir.
Degerlendirme formlar1 sayesinde tiim déniitleri gorebildiklerini (O1) , dlgme ve degerlendirmenin 6nemini
kavradiklarini (O1) ve elestirel diisiinme becerilerinin gelistigini (O8) belirtislerdir. Bunun yaninda
degerlendirme formlarmni doldururken bazi $gretmen adaylarinin olumsuz degerlendirme yapma egiliminde (O1,
02) olduguna dair negatif bir gériis de bulunmaktadir. Bu bulgulara iliskin 6rnek ifadeler asagida yer almaktadar.

“Cok biiyiik katkis1 oldu tabiki. Séyle ki onlarin yorumlar: sayesinde hatalarimi gérdiim ve onlarin
tizerine gidip onlart diizeltme odakli ¢alistim. O yiizden beni degerlendiren ve hatalarimi diizeltmemde
yardimci olan arkadaslarima ¢ok tesekkiir ederim. Bunun yani sira ¢ok giizel yorumlarda aldim. Ve bu
beni mutlu etti.” (03)

“Tabii soyle bir sikintist da vardi, bazi arkadaglar sadece eksiklik bulayim diye dolduranlar oldugunu
diisiiniiyorum.” (O1)

Ogretmen adaylarina arkadaslarmin ders sunumlarmi izlemenin katkilarinin neler oldugu soruldugunda
birgok olumlu goriise sahip olduklar1 goriilmiistiir. Diger 6gretmen adaylarinin ders sunumlarini izlemenin iyi
drnekleri model almalarina (01, 03, 04, 05, 08, 010) ve arkadaslarmin hatalarindan ders ¢ikarmalarma (04,
09, 010) imkan taniyarak materyal kullanim (02, 06, 07, 09), 6gretim yéntem ve stratejileri (01, 02, 06, O7)
konusunda kendilerini gelistirmelerini sagladigini belirtmistir. Bu uygulamayla farkli egitim teknolojilerini fark
ettiklerini (02, 09), kavram yamlgilar1 (01, O6), dgretim programu bilgisi (01, O6), 6gretmen-6grenci iletisimi
(010) ve elestirel diisiinme (O7) hususlarinda da kendilerini gelistirdiklerini ifade etmislerdir. Bu bulgulara
iliskin ornek ifadeler asagida yer almaktadir.

“Evet. Ciinkii diger arkadaslarimizin yaptigi olumlu ve olumsuz biitiin durumlarin gozlemini yaparak
kendimize katmak istedigimiz olumlu ve yapmamamiz gereken olumsuz durumlarin farkina vardik.”
(010)

“Farkly egitim teknolojilerinden de yararlanabilecegimi fark ettim. Bir konuyu anlatirken hangi arag
gereglerden nasil faydali olabilecegini fark ettim. Bu konuda gergekten ¢ok biiyiik katkist oldu.” (02)

[Ikdgretim matematik 6gretmen adaylarinin mikro dgretim uygulamalarinin en az sevdikleri yonlerine iliskin
kapali u¢lu soruya verdikleri cevaplarin frekans ve yiizdeleri Tablo 4’de yer almaktadir. Burada katilimeilar
birden ¢ok ifadeyi cevap olarak verebilmektedir. Bu nedenle toplam frekans katilimer sayisindan fazladir. Yiizde
(%) ise her bir ifadeye katilan kisi sayisinin tiim katilimcilar arasindaki oranini ifade etmektedir.

Tablo 4.Mikro 6gretim uygulamalarinin en az sevilen yonleri (N=47)

Mikro §gretim uygulamalarinin en az sevdigim yani f %

Siiresinin kisaligiydi 33 70,2
Gergek ilkdgretim 6grencilerinin olmamasiydi 27 57,4
Dersin gergek ortamda islenmemesiydi 15 31,9
Isledigim derslerin olumsuz yénde elestirilmesiydi 3 6,4

Ogretmen adaylarinin mikro dgretim uygulamalarinin en ¢ok sevdikleri yonlerinin basginda mikro dgretim
i¢in taninan siirenin kisa olmasi (f=33) ve gergek ilkdgretim dgrencilerinin olmamasi (f=27) gelmektedir. Ayrica
dersin gergek ortamda islenmemesi(f=15) ve islenen derslerin olumsuz yonde elestirilmesi (f=3) az sevilen diger
yonlerdir.

Arastirmanin nitel boyutu kapsaminda 6gretmen adaylar1 yapilan goriismelerde begenmedikleri yon olarak en
cok siirenin kisa olmasim (O1, 02, 04, 05, 06, 09) dile getirmislerdir. Bunun yaninda gergek ilkdgretim
ogrencilerinin olmamas1 (O4), gercek simmf ortaminin olmamasi (05, O7), mikro ogretim uygulama ve
degerlendirme siirecinin fazla zaman almasi (O4), ikinci kez doniit vermek (O8) ve baz1 6gretmen adaylarinin
degerlendirmede yanli davranmasi (O4) begenilmeyen diger yonlerdir. Bu bulgulara iliskin ornek ifadeler
asagida yer almaktadir.
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“Begenmedigim yonler: Gergek yas seviyesine uygun 6grenciler olmamast yani yapay bir sinif ortami
olmasi, ders anlatimi i¢in verilen siirenin az olmasi, mikro ogretim uygulamasinmin degerlendirilip
yeniden ¢ekilmesi gibi agamalarin uzun stire¢ler icermesi yani ¢ok zaman almast” (04)

“...bu dersin en begenmedigim noktast tekrar tim arkadaslarimi degerlendirmek. Zaten bunlarin
degerlendirmesini bir defa yaptik orada herkes hatasini gordii....” (O8)

3.2. ilkogretim Matematik Ogretmen Adaylarimn Mikro Ogretim Uygulamalarinda Yasadiklar
Giigliikler

[Ikogretim matematik 6gretmen adaylarinin “Mikro Ogretimde Ogretmen Adaylarinin Yasadigi Giigliikler”
formunda yer alan maddelere vermis olduklari cevaplarin ortalama ve standart sapma degerleri Tablo 5’de yer
almaktadir.

Tablo 5. Mikro &gretim uygulamalarinda yasanan giigliikler

Ders oncesi hazirlik yaparken (Ders plani hazirlarken) X Ss
1.Dersin amaglarini yazmada 2,70 1,12
2.Dersin amacina uygun igerigi belirlemede 2,85 1,30
3.Dersin amacina uygun yontem ve teknikleri segmede 3,15 1,32
4. Dersin amacina uygun ara¢ ve geregleri segmede 3,21 1,23
5. Dersin amacina uygun 6l¢me aracinit hazirlamada 2,83 1,32
6. Kullanilacak aragla ilgili materyal hazirlamada 3,17 1,46
7 Kitap, ders notu, vb. kaynaklar1 bulmada 2,21 1,16
Genel 2,88 0,88
Derse girig yaparken
8. Sinif ortamini iletigim kolaylig1 saglayacak sekilde diizenlemede 2,66 1,31
9.0grencileri derse motive etmede 2,34 1,22
10.Dersin amacini belirtmede 2,62 1,28
11. Dersin 6nemini agiklamada 2,49 1,28
12. Konuyu, dgrencinin dnceki bilgileriyle iligkilendirmede 2,45 1,41
Genel 2,51 1,05
Konuyu sunarken
13. Ders planim etkili bir sekilde uygulamada 3,28 1,17
14 Konuyu mantiksal bir sira igerisinde sunmada 2,57 1,33
15.Amaca uygun 6rneklerle konuya agiklik getirmede 2,32 1,14
16. Kavramlar1 anlasilir bir sekilde ve 6rneklerle agiklamada 2,45 1,14
17. Konuyla ilgili 6nemli noktalart vurgulamada 2,49 1,28
18. Konuyla ilgili gosteri (demonstrasyon) yapmada 3,04 1,32
19. Konuyla ilgili sinif tartismasini yonetmede 2,23 1,22
20. Dersi zevkli kilacak degisik yontem ve teknikler kullanmada 2,70 1,25
21. Dersi zevkli kilacak degisik etkinlikler yapmada 2,83 1,36
22 Egitim araglarini yerinde ve etkili kullanmada 2,81 1,21
23. Tahtay1 etkili ve diizenli bir sekilde kullanmada 3,70 1,49
24.0grencilerle saglikli iletisim kurmada 2,49 1,25
25.0grencilerin derse katilimini saglamada 2,38 1,11
26. Derse dgrencinin ilgisini ¢gekmede 2,53 1,14
27.Yerinde, zamaninda ve diisiinmeye yonelik soru sormada 2,81 1,33
28.0grencileri cevap vermeye tesvik etmede 2,53 1,16
29.0grenci cevaplarim pekistirmede 2,49 1,14
30.Ogrencileri soru sormaya tesvik etmede 2,91 1,23
31. Ogrenci sorularini cevaplamada 2,49 1,25
32.0grenci1erin kendi aralarinda konugmalarin1 6nlemede 2,02 1,26
33.0grenci yaramazliklarini 6nlemede 2,04 1,12
34 Ders siiresini iyi kullanmada 3,55 1,84
Genel 2,67 0,77
Dersi bitirirken
35.Konuyla ilgili ana noktalar1 6zetlemede 3,13 1,53
36.0grencilerin amaglara ulasip ulasmadiklarini kontrol etmede 2,81 1,33
37.0grenci eksiklerini tamamlamada 2,64 1,28
38.0grencileri gelecek derse hazirlamada 2,53 1,30
Genel 2,78 1,08
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Tablo 5’in devami

Genel ozelliklerle ilgili olarak

39. Heyecanimi yenmede 3,60 1,73
40. Ses tonumu etkili bir sekilde kullanmada 2,68 1,63
41.Tiirkgeyi dogru kullanmada 2,43 1,61
42 .Diizgiin ve anlagilir ciimleler kurmada 2,68 1,52
43.Fiziksel hareket bakimindan rahat olmada 2,72 1,68
44.0gretmenlik roliine kolayca uyum saglamada 2,62 1,53
45.Gergek sinif ortamina kolayca uyum saglamada 2,74 1,41
Genel 2,78 1,40

Yasanan Giicliikler Genel 2,71 0,81

Mikro 6gretim uygulamalarinda ders oncesi hazirlik yaparken 6gretmen adaylarinin dersin amacina uygun
arac ve gerecleri segme (X = 3,21), yontem ve teknikleri segme (X = 3,15), kullanilacak aragla ilgili materyal
hazirlama (X = 3,17 ) gibi durumlar bagta olmak iizere bu boyutta genel olarak “az” seviyede giicliik yasadiklart
goriilmektedir. Bunun yaninda kitap, ders notu, vb. kaynaklari bulmada ise “cok az” seviyede giicliik
yasadiklarii belirtmiglerdir. Mikro O6gretim uygulamalarinda derse giris yaparken siif ortamini iletisim
kolaylig1 saglayacak sekilde diizenleme (X = 2,66), dersin amacini belirtme (X =2,62) ve énemini agiklama
(X = 2,49) gibi durumlar bagta olmak iizere bu boyutta genel olarak “cok az” seviyede giicliik yasadiklari
goriilmektedir. Genel olarak Ogretmen adaylari konuyu sunarken “cok az” seviyede giicliik yasadiklarini
belirtmistir. Mikro 6gretim uygulamalarinda konuyu sunarken &gretmen adaylar: tahtay: etkili ve diizenli bir
sekilde kullanma ( X = 3,70) ve ders siiresini iyi kullanmada(X = 3,55) “orta” seviyede; ders plamm etkili bir
sekilde uygulama (X =3,28), konuyla ilgili gosteri yapma (X = 3,04), 6grencileri soru sormaya tesvik etme
(X = 2,91) ve dersi zevkli kilacak degisik etkinlikler yapma (X = 2,83) gibi durularda “az” seviyede giicliik
yasadiklarim belirtmislerdir. Ayrica kavramlar1 anlagilir bir sekilde ve &rneklerle agiklama (X = 2,45),
dgrencilerle saglikli iletisim kurma (X = 2,49), derse 6grencinin ilgisini ¢cekme (X = 2,53), 6grencileri cevap
vermeye tesvik etme (X = 2,53) ve dgrenci sorularim cevaplama (X = 2,49) &gretmen adaylarmin konuyu
sunarken “gok az” seviyede zorluk yasadiklari durumlardan bazilaridir. Ogretmen adaylarmin dersi bitirirken
konuyla ilgili ana noktalar1 6zetleme (X = 3,13) ve dgrencilerin amaglara ulasip ulagsmadiklarini kontrol etme
(X = 2,81) basta olmak iizere bu boyutta genel olarak “az” seviyede giicliik yasadiklar1 gériilmektedir.
Ogretmen adaylarinin mikro &gretim uygulamalarinda genel &zelliklerle ilgili olarak ise en cok heyecam
yenmede (X = 3,60) “orta” seviyede zorlandiklar1 ve bu boyutta genel olarak “az” seviyede zorluk yasadiklari
belirlenmistir. Ayrica bu boyutta gergek smif ortamina uyum saglama (X =2,74), fiziksel hareket bakimindan
rahat olma (X = 2,72), ses tonunu etkili bir sekilde kullanma (X = 2,68), diizgiin ve anlagilir ciimleler kurma
(X = 2,68) “az” seviyede giicliik yasanan diger durumlardan bazilaridir. Olgegin boyutlarina bakildiginda
O0gretmen adaylarinin mikro 6gretim uygulamalarinda derse giris yaparken ve konuyu sunarken “cok az”
seviyesinde, plan hazirlarken, dersi bitirirken ve genel 6zelliklerle ilgili olarak “az” seviyede gii¢liik yagadiklari
goriilmektedir.

Arastirmanin nitel boyutu kapsaminda yapilan goriismelerde Ogretmen adaylari mikro &gretim
uygulamalarinda en ¢ok internet baglantisinda (06, 07, 08, 09, 010) sorun yasadiklarini ifade etmistir. Ayrica
teknolojik donanim eksikleri (01, 09, 010), teknik aksakliklar (02, O8, 010) ve bundan kaynakl olarak ekran
kalemi kullanmada (02, O7) sorun yasadiklar1 belirlenmistir. Bunun yaninda ders plani hazirlama (O3, 04),
heyecan1 yenme (04, O7), stres yonetimi (O4), teknolojik bilgi (O1), materyal se¢imi (07), siuf yonetimi (04),
ses tonunu etkili kullanma (04), anlasilir konusma (04), 6gretim yontem ve stratejileri (O4), 6grenci sorularini
yamtlama (O4) zorlandiklar1 diger noktalardir. Ogretmen adaylar1 arkadaslartyla mikro dgretim videosu ¢ekimi
icin ortak zaman belirlemede (O8) de sorun yasamustir. Bu bulgulara iliskin 6rnek ifadeler asagida yer
almaktadir.

“Egitimin uzaktan ilerledigi bu dénemde mikro ogretim uygulamalarimin uzaktan olmast bizi bazi
konularda oldukca olumsuz etkiledi. Ozellikle internet ve bilgisayar kaynakli baglanti sorunlar, seste
yasanan kopukluk, kamera sorunlar: gibi pek ¢ok sorunla karsilastik.” (010)

“Gorsel agrlikly anlattigim halde Zoom’ da kalemi kullanma konusunda ¢ok sikinti yasadim.” (02)
3.3. llkégretim Matematik Ogretmen Adaylarinin Mikro Ogretim Uygulamalarina iliskin Onerileri

[Ikogretim matematik 6gretmen adaylarina yapilan gériismelerde mikro Ogretim uygulamalarinin daha
basarili olabilmesi icin ileride bu uygulamaya katilacak 6gretmen adaylarina énerileri sorulmustur. Ogretmen
adaylarina yapilan onerilerde en sik heyecam kontrol etme (O1, O3, O4), mikro dgretim dersine énem verme
(02, 04, 06) ve ders plam hazirlama (O1, O7, 09) konusunda dzenli olma konularina deginilmistir. Bunun
yaninda igerik bilgisi (04, O10), teknolojik bilgi (O1), materyal tasarimi bilgisi (O6), smnif yonetimi bilgisi
(010), dgretim yontem ve stratejileri bilgisi (O7) hakkinda teorik &n bilgiye sahip olmaya galigmalari (O1)
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onerilmistir. Tasarladiklar1 mikro 6gretim sunumu icin de teknoloji kullanimima uygun kazanim segme (09),
giinliik hayatla iliskilendirme(06, 09), égrenci diizeyini gz oniinde bulundurma (06), dersi eglenceli hale
getirme (03), zaman yonetimi (010), etkin 6grenme ortanu olusturma (O4) ve degerlendirme formunda yer alan
kriterleri goz oniinde tutma (O5) konularinda daha dikkatli olmalar1 onerilmistir. Ayrica uygulamalarda zorluk
yasamamak icin gerekli teknolojik donanimi edinme (O1), kendilerine giivenerek (04) sunum oncesi prova
yapma (09), ikinci sunum icin doniitleri dikkate alma (02, O8) ve siireg boyunca gorevleri zamaninda yerine
getirme (O8) énerileri de dile getirilmistir. Bu bulgulara iliskin rnek ifadeler asagida yer almaktadir.

“Heyecan yapmamalari ve dersi siradan konu anlatarak degil de hem kendileri hem dgrencilerin
eglenecegi sekilde anlatmalarini onerirdim.” (0O3)

“Bu sebeple ilk video c¢ekimlerine hazirlikli bir sekilde yapmalarini ve Snemsemeleri gerektigini
oneririm. Boylesine uygulama gerektiren bir dersi hafife almamalary gerektigini ve elinden geldiklerini
fazlaswyla yerine getirmelerini oneririm.” (O6)

“Konuya hakim olmali ve icerikle ilgili ¢ok fazla aragtirma yapmalilar. Ders anlatim stratejisi ve uygun
materyal segme konusunda ézenli davranmalidiriar.” (04)

[Ikogretim matematik dgretmen adaylarina yapilan goriismelerde mikro &gretim uygulamalarinin daha
basarili olabilmesi i¢in 6gretim elemanina dnerileri sorulmustur. Ogretim elemanina, gergek sinifta dgrencilere
uygulama yapilmasi (03, 07, 09, 010) ve ders videolarmin sadece bir kez izlenmesi(O4, O5, 09) énerilerinde
en ¢ok bulunulmustur. Bunun yaninda ikinci sunumun ayni 6grenci grubuna yapilmasi (O7), ikinci sunumda
farkli kazammin ele alinmasi (02), siire sinirmin arttirlmasi(O1), ders videolarinin bir kez degerlendirilmesi
(O8) de énerilmistir. Ayrica dersin dénemlere yayilmasi (O2) ve ders icinde daha ¢ok mikro dgretim uygulamasi
yapilmasi (O7) da oneriler arasindadir. Gelecekteki mikro dgretim derslerinde 6gretmen adaylarinin motive
dilmesine (06), ilgisinin ¢ekilmesine (O6), ders plam hazirlama egitimi verilmesine (O1) ve 6rnek ders anlatim
videolarina yer verilmesine (010) iliskin 6neriler de bulunmaktadir. Bu bulgulara iliskin 6rnek ifadeler asagida
yer almaktadir.

“Imkanlar el verdigi takdirde bu dersin gercek bir simf ortaminda (ortaokul) gerceklestirilmesi
gerektigini diisiin.z:iyorum. Boylece dgrenciler kendilerini gercek bir simif ortaminda gérme firsati
bulacaklardwr.” (010)

“Ogretim elemanmina onerim ise ogrencilerin degerlendirmeleri ders esnasinda sicagi sicagina hem
konusarak hem de formlari dolduruyor sekilde yapimasi saglanmir ise égrencilerin bir kaydi 2 kere
izlemesine gerek kalmaz ve dgrencilerin derse katilimlarimin daha ¢ok olmasina firsat verilir diye
diisiiniiyorum.” (05)

“Ogretmen adaylarina daha Jazla mikro ogretim uygulamalar: yaptirilabilir. Farkly konular verilerek
anlatim gergeklestirilebilir.” (0O7)

4. Tartiyma ve Sonug¢

Bu caligmada ilkdgretim matematik dgretmen adaylarimin dijital platformlar {izerinden akranlariyla mikro
Ogretim deneyimi yasamalar1 saglanmig ve 6gretmen adaylarinin bu deneyime iligkin gorisleri ve yasadiklar
giicliikkler belirlenmeye ¢aligilmistir. Aragtirma sonucunda, 6gretmen adaylarinin mikro 6gretim uygulamalarina
iliskin birgok olumlu gériise sahip olduklar1 ortaya ¢ikmistir. Ogretmen adaylar1 kendi mikro 6gretim videolarini
izlemenin, bu videolara iligkin simif arkadaglarindan ve 6gretim elemanindan doniit almanin onlarin kendisini
gelistirmesi yoniinde katki sagladig1 goriisiindedir. Ozellikle video kayitlarim tekrar tekrar izleyebilmelerini ve
arkadaslar tarafindan yazili olarak verilen doniitleri tekrar tekrar okuyabilmelerini faydali bulmuslardir. Bu
sonuglar1 destekleyen sekilde Subramaniam (2006) da video kayitlari, uzmanlarin elestirisi ve yazili/sozli
geribildirimlerle mikro 6gretim tekniginin uygulanmasinin daha etkili olacagini belirtmistir. Benzer sekilde
d'Alessio (2018), dgretmen adaylarimin 6z-yeterlik inanglar1 gelistirmelerine yardimci olmak igin yirittigi
calismada 6z ve akran degerlendirmeleriyle yapilan mikro 6gretim uygulamalariin etkili oldugunu ortaya
koymustur. Ogretmen adaylar1 ayrica diger arkadaslarinin mikro dgretim videolarini izleyerek yararli tecriibeler
kazandiklarini, arkadaglarindan iyi 6rnekleri model aldiklarini, arkadaslarinin hatalarindan ders ¢ikardiklarini ve
boylece farkli yontem ve materyal kullanimlarina iliskin kendilerini gelistirdiklerini ifade etmektedir. Bu sonuca
benzer olarak Unlii (2018) matematik 6gretmen adaylarinin, akranlarinin performanslarini izleyerek kendisinin
de aym seyleri yapabilecegini diigiindiigiinii ve bunun somut modellerin kullanimma iliskin 6z-yeterlik
inanglarim1 artirabilecegini ifade etmistir. Saban ve Coklar (2013) da ogretmen adaylarmin tim smif
arkadaslarinin videolarin1 bir arada izlemeyi faydali bulduklarin1 ortaya koymustur. Benzer sekilde Benton-
Kupper (2001) sinif arkadaslarinin derslerini gézlemlemelerinin 6gretmen adaylarina anlatacaklari dersler igin
yeni fikir ve stratejiler kazandirdigi, Al Darwish ve Sadeqi (2016) de bir yeniligin 6gretmen adaylar: tarafindan
simif pratigine aktarilma sansini artirdifi sonucuna ulagmistir. Arastirmanin bir diger sonucu da 6gretmen
adaylarinin mikro 6gretim deneyimlerini 6gretmenlik uygulamas: dersinde basarili olmalarinda ve dgretmenlik
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meslegine uyum saglamalarinda faydali olacagim diisiinmeleridir. Sistemli mikro 6gretim uygulamalari,
Ogretmen adaylarinin meslege bilissel ve duyussal anlamda hazir olmalarint saglayabilir (Gorgen, 2003). Bu
sonuca benzer sekilde d’Alessio (2018)’ nun ¢aligmasinda bazi 6gretmen adaylari fen bilgisi 6gretimine iliskin
yaptiklart mikro 6gretim uygulamalarinda 6grendiklerini 6gretmenlik meslegini yaparken kullanabileceklerini
belirtmistir. Ogretmen adaylarinin 6gretmenlik deneyimi kazanma, teknolojiyi kullanma ve ikinci kez dersi
yeniden anlatma firsatt verilmesi mikro O6gretim uygulamalarinin begendikleri diger yonlerden bazilaridir.
Ozellikle pandemi siirecinin etkisiyle dgretmenlerin dijital platformda uzaktan egitim yapma ihtiyac1 6gretmen
adaylarinin da bu konuda deneyim kazanma istegini artirmistir. Burada teknolojiyi kullanarak uzaktan egitim
yapma deneyimini yasamak 6gretmen adaylarmin bu konuda bilgilenmesini ve 6zgiiven kazanmasina katkida
bulunmustur. Bu sonuca benzer olarak Akkog¢ (2012) da ortadgretim matematik dgretmen adaylarinin mikro-
Ogretim siireclerini analiz ettigi caligmasinda Ogretmen adaylarmnin teknolojik araclari uygun pedagojik
yaklagimla kullanma konusunda kendilerini gelistirdiklerini, Kaleli-Yilmaz ve Ergiin (2017) ise iki ilkdgretim
matematik 6gretmen adaymin mikro dgretim uygulamalariyla teknoloji kullanim diizeylerini artirdiklarini ortaya
koymustur. Bu olumlu goriislerin yaninda 6gretmen adaylarinin mikro o6gretim uygulamalara iliskin
begenmedikleri yonler de bulunmaktadir. Bunlarin basinda mikro 6gretim i¢in taninan siirenin kisa olmasi ve
gercek ilkdgretim Ggrencilerinin olmamasidir. Bu ¢alismada mikro dgretim uygulamalarinda tek bir beceriye
odaklanilmamis olmasi, bunun yerine biitiinciil olarak “Ogretmen Aday1 Ders Gozlem Formu” goz oniinde
bulundurularak uygulamalarin ve degerlendirmelerin yapilmasi taninan siirenin yetersiz goriilmesine neden
olmus olabilir. Alan yazin incelendiginde Ogretmen adaylarindan smurli bir siire igerisinde uygulama
yapmalarinin istenmesi, uygulamalarin dogal olmayan yapay bir ortamda gergeklestirilmesi mikro &gretim
yonteminin sinirliliklart olarak goriilmektedir (He & Yan, 2011; Kaleli-Yilmaz & Ergiin, 2017; Koksal &
Ayvaz-Tuncel, 2019; Mahmud & Rawshon, 2013). Peker (2009) ise c¢alismasinda ortaggretim matematik
Ogretmenlerine gergek okul ortaminda, gercek lise dgrencileriyle, sunum zamaninin ger¢ek okuldaki ders saati
kadar oldugu genisletilmis mikro 6gretim uygulamalari yaptirarak bu sinirliliklar agmaya ¢alismis ve 6gretmen
adaylarimin birgok yonden gelistigini belirlemistir. Kilig (2016)’1n ¢alismasinda da 6gretmen adaylari, ger¢ek
smifta, gercek ogrencilerle yapilan mikro 6gretimin fakiiltede yapilan mikro 6gretime gore daha etkili oldugunu
belirtmistir. Ger¢ek okul ortaminda uygulama yapilan ¢aligsmalarda katilimct sayisinin az oldugu goriilmektedir.
Bu c¢alismada ise katilimei sayisinin ¢ok olmasi gergek sinif ortaminda uygulamaya firsat vermeyi zorlastirmistir.
Nitekim Kula-Unver ve arkadaslar1 (2020) da yapay ortam smirlamasina ragmen matematik 63retmen
adaylarmin alani 6gretme bilgisini gelistirmede ilk adim olarak mikro 6gretimin etkili bir yontem oldugunu ileri
stirmektedir. Al Darwish ve Sadeqi (2016) ise mikro dgretimin ana sinirhiliginin zaman siirlamasi oldugunu,
fakat buna ragmen etkili bir teknik oldugunu belirtmektedir.

Ogretmen adaylarinin mikro ogretim uygulamalarinda yasadiklar1 giicliiklere bakildiginda derse giris
yaparken ve konuyu sunarken ¢ok az zorluk yasadiklari, plan hazirlarken, dersi bitirirken ve genel 6zelliklerle
ilgili olarak ise az zorluk yasadiklari belirlenmistir. Genel olarak ifade edilen zorluk seviyeleri diisiik diizeydedir.
Ders plani hazirlarken dersin amacina uygun yontem, teknik, ara¢ ve geregleri segmede az da olsa giiclik
yasamigladir. Bunun yaninda mikro 6gretim siireci uygulanmaya devam edildiginde 6gretmen adaylarinin
etkinlik hazirlama, Ogretim stratejisi belirleme ve dersi planlama becerilerini ve yeterlik algilarini
gelistirmektedir (Aydin, 2013; Duman, 2022; Karlstrom & Hamza, 2019). Derse giris yaparken dersin amacini
ve 6nemini agiklamada ¢ok az da olsa gii¢liik yasandiklarini ifade etmislerdir. Konuyu sunarken ise tahtayi etkili
ve diizenli bir sekilde kullanma, ders siiresini iyi kullanma en ¢ok zorluk yasanan durumlardir. Burada dijital
platform iizerinden dersi anlattiklar1 i¢in bu siiregte teknolojik donanim eksiklikleri, teknik aksakliklar ve
bunlardan dolay1 ekran kalemini kullanmada yasadiklari sorunlarin bu giicliiklere neden oldugu séylenebilir.
Ozellikle 6gretmen adaylarinda grafik tabletlerin olmayisi ekran kalemini kullanmada zorluklara sebep olmustur.
Buna ek olarak internet baglantisinda yasanan sorunlar da uzaktan egitim yapildig icin en ¢ok ifade edilen
giicliklerdendir. Alanyazinda yer alan bazi ¢aligmalarda da uzaktan egitim olarak yapilan mikro dgretimlerin
dezavantajlarindan bazilari dijital cihaz yetersizlikleri ve teknik sorunlar olarak goriilmektedir (Duman, 2022;
Sanal-Erginel, 2022; Zalavra & Makri, 2022). Konuyu sunarken az da olsa giigliik yasanan diger hususlardan
bazilar ders planini etkili bir sekilde uygulama, dersi zevkli kilacak etkinlikler yapma, egitim araglarini etkili
kullanma ve 6grencileri soru sormaya tesvik etmedir. Ayrica 6gretmen adaylar dersi bitirirken konuyla ilgili ana
noktalar1 6zetleme ve 0grencilerin amaglara ulasip ulagmadiklarini kontrol etmede az da olsa gii¢liik yasadiklar
goriilmektedir. Genel 6zelliklerle ilgili olarak 6gretmen adaylarinin yasadigi giigliiklere bakildiginda en ¢ok
heyecani yenmede zorlandiklar1 dile getirilmistir. Buna ek olarak gergek sinif ortamima uyum saglamada, stres
yonetiminde, fiziksel hareket bakimindan rahat olmada, ses tonunu etkili bir sekilde kullanma ve anlasilir
konusmada az da olsa gii¢liik yasadiklari ifade edilmistir. Kii¢iikoglu ve arkadaslar1 (2012) konuyu sunma, dersi
bitirme ve genel 6zellikler bakimindan yasanan giigliiklerin mikro 6gretim uygulamalartyla azaldigi sonucuna
ulagmistir. Bilen (2014) de mikro &gretim yonteminin 6gretmen adaylarinin ders anlatimina iliskin heyecan ve
endiselerini yenmelerinde, ders anlatirken daha rahat olmalarinda, ses tonu ve vurgular1 ayarlamalarinda olumlu
etkisi oldugunu ifade etmistir. Benton-Kupper (2001) ise 6gretmen adaylarinin ne kadar ¢ok mikro Ogretim
uygulamasi yaparlarsa mikro 6gretime hazirlanmak i¢in o kadar az zaman harcadiklarini ve kendilerini daha az
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kaygili hissettiklerini tespit etmistir. Bu arastirmadaki uygulamalarda az seviyede de olsa yasanan giiliiklerin
azaltilmasi daha ¢ok mikro 6gretim uygulamasi yapilmasiyla saglanabilir.

Ogretmen adaylarmin ileride bu uygulamaya katilacak dgretmen adaylarina heyecam yenme, mikro gretim
dersine 6nem verme ve ders plam hazirlama konusunda 6zenli olma Onerilerinde bulunmustur. Ayrica alan,
egitim ve teknoloji bilgisi bakimindan teorik bilgilerini artirmalarini ve segtikleri kazanimi teknoloji kullanimina
uygun secerek gerekli teknolojik donanimi 6nceden edinmelerini de tavsiye etmektedirler. Peker (2009)’in
calismasinda da benzer sekilde &gretmen adaylart mikro Ogretim uygulamasina katilacak diger &gretmen
adaylarina Ozverili olma, ciddiye alarak konuya hazirlanma, uygulamanin faydasim1 bilme, kamera kaydi
sirasinda sakin olma, Onceden prova yapmaya calisma gibi Onerilerde bulunmustur. Mikro Ogretim
uygulamalarmin daha basarili olmasi igin 6gretim elemanina yoneltilen oneriler de vardir. Ozellikle gergek
smifta 0grencilere uygulama yapilmasi ve ders videolarinin sadece bir kez izlenmesi en ¢ok ifade edilen
onerilerdir. Bu ¢aligmada mikro 6gretim videolarin1 ders oncesinde tiim Ogrenciler izleyerek degerlendirme
raporu yazmis ve daha sonra videolar ders sirasinda tekrar hep birlikte izlenerek doniitler sozlii olarak da ifade
edilmistir. Baz1 6gretmen adaylar1 bu iki kez video kaydim izlemenin zorlayict oldugu goriisiindedir. Fakat
uygulama esnasinda dgretmen adaylarinin daha 6nce izlerken fark etmedikleri bazi durumlari sinifca izlerken
fark ettikleri de gozlenmistir. Doniitlerin daha saglikli olmasi agisindan iki kez kaydin izlenmesine uygulamada
yer vermenin artilart g6z 6niinde bulundurulmalidir. Ciinkii video kayitlarin tiim &gretmen adaylar1 tarafindan
izlenmesi (Diana 2013; Peker, 2009; Shanu, 2016), doniitlerin yapict bir sekilde ve titizlikle verilmesi 6gretmen
adaylarinin daha etkili uygulamalar yaparak kendilerini gelistirmelerini saglar (Amobi, 2005; Cakir, 2000; Kazu,
1996). Ayrica elestirel bir sekilde arkadaslarinin performanslari i¢in akran degerlendirmesi yapmak 6gretmen
adayinin kendisine de fayda saglamakta ve yol gosterici olmaktadir (Cabello & Topping, 2020). Bunun yaninda
ikinci sunumun ayni 6grenci grubuna yapilmast ve ikinci sunumda farkli kazanimimn ele alinmasina yonelik
oneriler de bulunmaktadir. Burada yapilan onerilerin kaynaginda ise 6grencilerin kendi grup arkadaslariyla daha
rahat ¢aligmalar1 ve farkli kazanimlar i¢in daha ¢ok uygulama yapmak istemeleri olabilir. Fakat iki uygulamayi
da ayn1 6grenci grubuna yapmak ve ikinci anlatimda kazanimi degistirmek mikro dgretimin dongiisiine uygun
degildir. Ayrica 6gretmen adaylari dersin diger donemlere de yayilmasi ve ders iginde daha ¢ok mikro 6gretim
yapilmasini da dnermektedir. Mikro 6gretim uygulamalarinin sayisinin artirtlmast Peker (2009)’in ¢aligmasinda
da 6gretmen adaylar tarafindan dile getirilmistir.

5. Oneriler

Bu aragtirma 47 6gretmen adayryla yiiriitiildiigii i¢in 6gretmenlik becerileri tek tek yerine biitiin olarak ele
almmis ve bir kisinin birden ¢ok konu i¢in mikro 6gretim uygulamasi yapmasina firsat verilememistir. Gelecek
arastirmalarda kiigiik 6rneklem gruplariyla uzun siireli ¢aligmalar yapilarak her becerinin tek tek ele alinmasi ve
Ogretmen adaylarinin daha ¢ok mikro dgretim uygulamasi yapmasi saglanabilir.

Ayrica dgretmen adaylarinin akranlariyla yaptiklari mikro 6gretim uygulamalarinda temel bazi becerileri
gelistirdikten sonra gergek Ogrencilerle de uygulama yapilmasina firsat verilmesi, 6gretmenlik becerilerinin
gelisimine daha ¢ok katki saglayabilir.

Geligen teknolojileri kullanarak uzaktan egitim yapabilme ¢agimizin 6nemli 6gretmenlik yeterliklerindedir.
Gerekli teknolojik ara¢ ve yazilimlar temin edilerek, internet baglantisi saglanarak bu konuda 6gretmen
adaylarmin, 6gretmenlerin ve 6gretim elemanlarinin kendilerini gelistirmeleri i¢in mikro 6gretim uygulamalari
yayginlastirilabilir.
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