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Abstract 

Fraction knowledge has long been correlated to algebra knowledge, but their association was unfamiliar in the 
mathematics instruction of the researcher’s actual workplace. The current study aimed at determining the correlation that 
existed between fraction skills and algebraic proficiency among the grade 7 students of the three public secondary schools 
of Tagum City, including those at the researchers’ workstation. The independent variable was fraction skills, while the 
dependent variable was algebraic proficiency. The research utilized a predictive correlational design and employed a 
quantitative, non-experimental approach to survey 357 participants. Mean, standard deviation, Pearson-r, and regression 
analysis were the statistical tools used to analyze the data gathered using an adapted-modified questionnaire as the survey 
instrument. The findings indicated a moderate positive correlation between fraction skills and algebraic proficiency. 
Moreover, each of the domains of fraction skills, e. g., relational understanding of fractions, fraction magnitude 
knowledge, and procedural knowledge, was also correlated to algebraic proficiency. It was revealed further that each of 
these domains of fraction skills was predictive of algebraic proficiency and that, if taken as a whole, fraction skills was 
predictive of algebraic proficiency, which implies that there was sufficient evidence obtained from the sample that a 
significant relationship existed between the variables. 

 
Keywords: MAED – Teaching Mathematics, Fraction Skills, Algebraic Proficiency, Relational Understanding of Fraction, Fraction 
Magnitude Knowledge, Procedural Knowledge, Philippines 

1. Introduction 

1.1. Rationale 

Difficulty in learning algebra is evident in mathematics pedagogy.  Students find it hard to digest the 
concepts and procedures introduced to them. Hence, the search for the factors affecting this difficulty leads to 
the conduct of several experiments and research studies (Apsari et al., 2020; Habtamu et al., 2022; 
Sharpe & Marsh, 2022; Sugiarti & Retnawati, 2019). 

The researchers emphasized that algebra serves as a "gatekeeper" to higher-level courses in 
mathematics. A thorough understanding of its concepts and procedures indicates a bright future in 
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mathematics. Failure to overcome this critical step, on the other hand, could result in poor future 
mathematical performance (Adam, 2018; Blanton et al., 2019; Sharpe & Marsh, 2022; Viegut, 2021). 

In pursuit of the factors and prerequisite knowledge that have an association with algebra, 
researchers conducted several studies in order to identify them and determine which among them has the 
strongest correlation with algebra (Sharpe & Marsh, 2022). Amazingly, one of the variables (e .g., decimals, 
whole number arithmetic, etc.) that showed a close relation to algebra was fraction (Hurst & Cordes, 2018), 
even after the participants’ IQ, background of the family, and working memory were controlled (Siegler et al., 
2012, as cited in Braithwaite et al., 2022). This finding paves the way for other researchers to validate the 
previous studies and prove further that skills in fractions could possibly predict students’ achievement in 
algebra (Anderson, 2021; Booth et al., 2014, as cited in Ubah, 2021). 

As a mathematics teacher, the researcher has not encountered a study in his actual workspace that 
emphasizes the relationship between fraction and algebra in mathematics pedagogy. Hence, he wants to find 
out if this relationship exists in the learning experiences in mathematics among his research respondents, 
including his students. Moreover, if this study provides sufficient evidence of a positive correlation between 
fraction skills and algebraic proficiency and that the former has predictive power on the latter, then honing 
students’ proficiency on fraction skills may significantly augment their proficiency in algebra. 

1.2. Research Objectives 

This study aims at determining which domain of fraction skills significantly predicts algebraic 
proficiency among grade 7 students in three public secondary schools in Tagum City. The following 
objectives are: 

1. to describe the level of students’ fraction skills in terms of the following: 
1.1 relational understanding of fraction, 
1.2 fraction magnitude knowledge, 
1.3 procedural knowledge; 

2. to describe the level of students’ algebraic proficiency in terms of the following: 
2.1 feature knowledge, 
2.2 equation solving; 

3. to determine the significant correlation between fraction skills and algebraic proficiency; and 

4. to establish which domain of fraction skills significantly predicts algebraic proficiency. 

1.3. Hypotheses of the Study 
 

The following are the hypotheses of the study: 

1. There is no significant relationship between fraction skills and algebraic proficiency among 
grade 7 students in the three public secondary schools in Tagum City. 

2. There is no domain in fraction skills that significantly predicts algebraic proficiency. 
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2. Methodology 

2.1. Research Design 

A quantitative, non-experimental research method employing correlational design and regression 
analysis was used in this study. This design was intended to determine the degree of correlation that existed 
between the predictor variable and the criterion variable. Moreover, this study utilized a prediction design, 
which is a type of correlational design that is used to show the predictive power of one variable on another 
variable (Apuke, 2017). With this design, the predicting ability of fraction skills on algebraic proficiency 
among the respondents was determined. 
 
2.2. Population and Sample 
 

The respondents of the study were the grade 7 students who were enrolled in three big public 
secondary schools in Tagum City for the school year 2021–2022. In school A, the grade 7 students reached 
904 in number; in school B, there were 958 students; and in school C, the grade 7 students reached 1,431 in 
number. The total population of the respondents was 3,293. 

 
Subsequently, cluster random sampling was used in the selection of participants for the study. With 

this method of sampling, the respondents were not selected individually from the entire population; instead, 
the selection was done by sections. Moreover, the research utilized Slovin's formula to determine the 
appropriate sample size for the respondents. Hence, the required number of respondents totaled 357. 

 
Furthermore, the respondents were given the freedom to withdraw from their participation anytime if 

they felt threatened, physically uncomfortable, emotionally disturbed, or had any other similar feelings or 
conditions during the course of the research. 
 
2.3. Research Instrument 

 
The study employed a downloaded, adapted, and modified questionnaire. It was composed of the 

fraction skills test and the algebraic proficiency test. The whole test comprised 25 items, all in multiple-choice 
type with 4 choices, one of the modifications made by the researcher since some of the original questions did 
not contain 4 choices. Moreover, questions that were done as a task in the sources’ studies (Booth et al., 2014, 
as cited in DeWolf et al., 2015) were done in the form of a test, and the fractions included were common 
fractions that were usually used as examples in the classroom setting. Other items under Fraction Skills were 
researcher-made questions based on the definition of fraction magnitude knowledge (Braithwaite et al., 2022; 
Malone et al., 2019; Rodrigues et al., 2019). All these modifications were made to contextualize the school 
setting and to suit the grade level of the respondents. 

 
The pilot testing of the test was done with 50 respondents not included in the actual respondents of 

the test. The respondents’ responses were subjected to a reliability test using Cronbach’s alpha. The Fraction 
Skills test’s Cronbach’s alpha showed a value of 0.809, and its alpha based on standardized items showed a 
value of 0.808, which implies good interval consistency among the items. On the other hand, the Algebraic 
Proficiency Test’s Cronbach’s Alpha showed a value of 0.795, and its Cronbach’s Alpha based on 
standardized items showed a value of 0.794, which indicates an acceptable interval consistency among the 
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items as stated by George and Mallery (2003), as cited in Gliem and Gliem (2003). Moreover, the 
questionnaire was content-validated by experts. 
 
2.4. Statistical Treatment 
 

This research employed statistical tools that are suited for correlation studies, such as Mean, 
Standard Deviation, Pearson-r, and Regression Analysis. The mean was employed in order to determine the 
levels of fraction skills and its three indicators, e.g., relational understanding of fractions, fraction magnitude 
knowledge, and procedural knowledge, as well as the levels of algebraic proficiency and its two indicators, 
namely, feature knowledge and equation solving. Moreover, the standard deviation was used in order to 
determine how far the data were from the mean in both fraction skills and algebraic proficiency. Furthermore, 
the study utilized Pearson's correlation coefficient (Pearson-r) to establish the correlation between the 
students' fraction skills and their algebraic proficiency, as well as the correlation between each domain of 
fraction skills and algebraic proficiency. Lastly, regression analysis was utilized in order to establish the 
predictive power of fraction skills on algebraic proficiency and also the predictive power of each of the 
domains of fraction skills on algebraic proficiency. 

3. Results and Discussion 

This section reveals the results of the study as well as the analysis and interpretations of the data, 
which are presented in both tabular and textual formats. Using a 0.05 level of significance, all inferential 
findings were examined, and their implications were assessed. Tables and their explanations were organized 
chronologically under the following subheadings: level of fraction skills in terms of relational understanding, 
fraction magnitude knowledge, and procedural knowledge; level of algebraic proficiency in terms of feature 
knowledge and equation solving; the correlation between fraction skills and algebraic proficiency; and the 
regression analysis on fraction skills as a predictor of algebraic proficiency, where the domains of fraction 
skills that significantly predicted algebraic proficiency were determined. 

 
The standard deviation was used to determine the deviation of each response from the mean. It can 

be noted that the standard deviation, which ranges from 0.99 to 2.49 for a 5-point Likert scale, shows that 
some of the ratings obtained in the study are less than 1, which means that the data are close to the mean, 
indicating that the data are less spread out from the mean. On the other hand, some ratings obtained that are 
greater than 1 mean that the data are more spread out from the mean (Wittink and Bayer, 1994, as cited in 
Baria and Gomez, 2022). 
 
3.1. Level of Fraction Skills 
 
 The mean scores for fraction skills, with an overall mean of 4.72 and a standard deviation of 2.49, 
which is described as unsatisfactory, are presented in Table 1. The unsatisfactory level is attributed to ratings 
obtained by the respondents from the three indicators, namely relational understanding of fractions, fraction 
magnitude knowledge, and procedural knowledge. The overall mean score was obtained from the following 
computed highest to lowest mean scores of the indicators: fraction magnitude knowledge with a mean score of 
2.04, which is described as developing; procedural knowledge with a mean score of 1.55, which is described 
as unsatisfactory; and relational understanding with a mean score of 1.13, which is described as 
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unsatisfactory. 

Table 1. Level of Fraction Skills 

Indicators  
(5 items each)  SD 

Descriptive 
Equivalent 

 
Relational Understanding of 
fraction  
 

1.13 0.99 Unsatisfactory 
 

Fraction Magnitude  
Knowledge 
 

2.04 1.25 Developing 

Procedural  
Knowledge 
 

1.55 1.15 Unsatisfactory 

Overall (15 items) 4.72 2.49 Unsatisfactory 

  
This implies that the respondents experienced difficulties in comparing fractions (e. g., comparing 

similar fractions or dissimilar fractions), locating fractions or mixed number on the number line, performing 
the fundamental operations of fractions, performing steps in solving fraction problems, simplifying fractions, 
identifying equivalent fractions (i. e. fractions with the same value), multiplicative or division relations of 
fractions, inverse relations (i. e. when the denominator of a fraction increases, its value decreases), and 
identifying ratio relations (i. e. visualizing fraction as a ratio, whether it is part-to-part or part-to-whole ratio). 

Several authors have reported parallel results to the current study, indicating that students often 
struggle with fractions. For instance, a study by Jordan et al. (2017), as cited in Vessonen et al. (2021), found 
that students, especially those with learning difficulties, made only small progress in learning fractions when 
they were included in the curriculum. Li (2021) supported these findings in his study, noting that students had 
difficulty differentiating between the functions of the numerator and denominator, comparing fractions, 
creating equivalent fractions, and justifying their reasoning in fraction multiplication, despite having already 
been introduced to the basic concepts of fractions in their elementary math curriculum. 

3.2. Level of Algebraic Proficiency 

The mean scores for algebraic proficiency, with an overall mean of 3.18 and a standard deviation of 
1.74, which is described as unsatisfactory, are presented in Table 2. The unsatisfactory level can be attributed 
to the ratings obtained by the respondents in the indicators, namely feature knowledge and equation solving. 
The overall mean score is the result attained from the following computed mean scores of the indicators, 
which start from the highest down to the lowest: equation solving with a mean score of 1.90 with a standard 
deviation of 1.27, which is described as unsatisfactory; and feature knowledge with a mean score of 1.28 with 
a standard deviation of 0.99, which is described as unsatisfactory. 

Table 2. Level of Algebraic Proficiency 

Indicators  
(5 items each)  SD 

Descriptive 
Equivalent 
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Feature Knowledge 

 
1.28 0.99 Unsatisfactory 

Equation Solving 
 

1.90 1.27 Unsatisfactory 

Overall (10 items) 3.18 1.74 Unsatisfactory 

 This suggests that learners struggled with finding the value of the unknown in a linear equation in 
one variable, understanding the meaning of parts of an algebraic expression, understanding equivalent 
equations, and understanding important features such as the equality symbol, negative signs, variables, and 
constants. 

 The unsatisfactory results of the respondents' overall level of algebraic proficiency confirmed the 
findings of Pearn and colleagues (2019) and Thomas (2010), which showed low scores on algebra tests and 
indicated difficulties in learning the subject matter. These difficulties in learning algebra were also supported 
by the findings of Manandhar and colleagues (2022), which asserted that the abstract nature of algebra, 
including variables and constants, was the reason for its complexity. This complexity led teachers to rely on 
step-by-step procedures and algorithms to solve problems instead of discussing the underlying concepts. 

3.3. Correlation between Fraction Skills and Algebraic Proficiency 

 One of the objectives of this study is to find out the correlation that exists between fraction skills 
and algebraic proficiency. In order to look into the correlation between these variables, Pearson-r was used. 
The findings of the analysis and interpretation of the substantial association between fraction skills and 
algebraic proficiency, which are expressed in numeric figures, are shown in Table 3. 

Table 3. Correlation between Fraction Skills and Algebraic Proficiency 

Independent 
Variable  SD 

Dependent 
Variable  SD r-value p-value Decision 

 
Fraction Skills 
 
Relational 
Understanding of 
Fraction 

 
 
 

1.13 

 
 
 

   0.99 

 
 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 

0.407** 

 
 
 

  0.000 

 
 

 
 

 
H0 is rejected 

Fraction 
Magnitude 
Knowledge 

2.04  1.25 
Algebraic 
Proficiency 

 
3.18 

 
1.74 

 
0.422** 

 
0.000 

 
H0 is rejected 

 
Procedural 
Knowledge 

 

1.55 

 

1.15 

    

0.414** 

 

0.000 

 
 

H0 is rejected 
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r = 0.565** p-value = 0.000 

**p<0.00 *p<0.05 

 

It is observed in Table 3 that the values reveal the correlation between the two variables. With 
fraction skills’ overall r-value of 0.565** being the coefficient of correlation, which is classified as moderate 
correlation (Schober et al., 2018), the overall p-value of 0.000, which is less than the alpha (Į) value of 0.05, 
implies a positive correlation. Therefore, it was concluded that the hypothesis claiming the absence of a 
correlation between fraction skills and algebraic proficiency is invalid and thus rejected. 

In order to extend further the investigation made on the significant relationship between fraction 
skills and algebraic proficiency, each domain of the fraction skills is being correlated with the algebraic 
proficiency. Table 3 discloses the values that show the correlations of each indicator of fraction skills with 
algebraic proficiency. 

Being the first domain of fraction skills, relational understanding with a mean of 1.13 and a standard 
deviation of 0.99 was correlated with algebraic proficiency with a mean of 3.18 and a standard deviation of 
1.74 and has an r-value of 0.407** and a p-value of 0.000, which is less than the alpha value of 0.05, which 
shows a positive correlation. Thus, the null hypothesis is rejected, and it is concluded that there is a significant 
relationship between relational understanding of fractions and algebraic proficiency. The second domain of 
fraction skills is fraction magnitude knowledge, with a mean of 2.04 and a standard deviation of 1.25, as 
correlated with algebraic proficiency, with a mean of 3.18 and a standard deviation of 1.74, which has an r-
value of 0.422** and a p-value of 0.000, which is less than the alpha value of 0.05, which shows a positive 
correlation as well. This implies that fraction magnitude knowledge has a significant relationship with 
algebraic proficiency.  

The third domain of fraction skills, procedural knowledge, with a mean of 1.55 and a standard 
deviation of 1.15, was the last to be correlated with algebraic proficiency, with a mean of 3.18 and a standard 
deviation of 1.74, and has an r-value of 0.414** and a p-value of 0.000, which is still less than the alpha value 
of 0.05, which shows a positive correlation as the two preceding domains. Hence, the decision is also to reject 
the null hypothesis, implying that both procedural knowledge of fractions and algebraic proficiency have a 
significant relationship. 

The findings of the current study paralleled the findings of various studies which also stressed that 
fraction knowledge has positive correlation with algebra knowledge.  Siegler and colleagues (2012) as cited in 
Braithwaite et al. (2022) stated that correlation between fraction knowledge and algebra knowledge exists 
even students' IQ, economic status, and educational background are being controlled.  Additionally, because 
of this strong connection between fraction and algebra, Anderson (2021); Booth et al. (2014), as cited in 
Viegut (2021); and Rodrigues et al. (2017), all suggested that in order to prepare pupils in learning algebra, it 
is imperative to develop first their understanding of fractions. 

Additionally, the current study’s findings also supported the results of the studies conducted by 
Aldrich (2015), Bentley and Bosse (2018) and Powell et al. (2019), as cited in Viegut (2021).  In their studies 
they emphasized that knowledge on fraction is critical to learning much more complicated algebra knowledge.  
They added that even college students still rely on their strong foundation of fraction knowledge, which they 
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learned in elementary and in high school levels, when it comes to learning higher algebra.  Additionally, 
Siegler et al. (2012), as cited in Hurst and Cordes (2018) found out in their study that the association between 
proficiency in fractions and competence in algebra still existed even fraction knowledge was acquired several 
years before the algebra was learned.  Hence, the studies of these authors confirmed that the connection 
between understanding of fractions and algebraic proficiency in earlier instructions still holds even as learners 
progress into adulthood and reach college. 

3.4. Regression Analysis of Fraction Skills as Predictor of Algebraic Proficiency 

Table 4 presents the regression analysis on fraction skills as a predictor of algebraic proficiency. It 
also presents the regression analysis of each domain of fraction skills with algebraic proficiency. The table 
shows a computed F-ratio of 55.592, which implies that the difference between the two variables is 
significant, and an overall P-value of 0.000, which indicates that fraction skills significantly predict algebraic 
proficiency. The overall R-value of 0.566 shows a moderate positive correlation between the two variables 
(Schober et al., 2018), with an overall R2 of 0.321 as the coefficient of determination, which indicates that 
32.1% of the algebraic proficiency is explained by fraction skills and that the remaining percentage may be 
attributed to other factors outside the scope of the study. 

The table shows further that relational understanding being the first domain of fraction skills with a 
beta of 0.270 and a p-value of 0.000, which is less than the alpha value of 0.05, indicates that it significantly 
predicts algebraic proficiency. Additionally, with a beta of 0.261 and a p-value of 0.000, fraction magnitude 
knowledge significantly predicts algebraic proficiency as well. Finally, procedural knowledge, with a beta of 
0.243 and a p-value of 0.000, also implies that it significantly predicts algebraic proficiency. 

 Table 4 Regression Analysis on Fraction Skills as Predictor of Algebraic Proficiency 

 
Independent 

Variable: 
 

 
Unstandardized 

Coefficients 

 
Standardized 
Coefficients 

 
t-value 

 
Sig. 
(p-

value) 

 
Decision  

Fraction Skills 
 

B Std. 
Error 

Beta    

 
(Constant) 
 

 
1.327 

 
0.165 

  
8.026 

 
0.000 

 

Relational 
Understanding 

0.475 0.082 0.270* 5.816 0.000 H0 is 
rejected 

 
Fraction Magnitude 
Knowledge 

 
0.365 

 
0.067 

 
0.261* 

 
5.455 

 
0.000 

 
H0 is 
rejected 

 
Procedural 
Knowledge 
 

 
0.370 

 
0.073 

 
0.243* 

 
5.059 

 
0.000 

 
H0 is 
rejected 
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Dependent Variable:  Algebraic Proficiency 
 
 

R = 0.566*      R2 = 0.321 

F-ratio = 55.592      P-value = 0.000 

 

In summary, Table 4 reveals that each domain of fraction skills has a p-value that is less than the 
alpha value of 0.05. This means that each domain of the fraction skills predicts algebraic proficiency. 
 

The results on the regression analysis on the variables of the study indicated that each of the domains 
of fraction skills, e.g., relational understanding of fraction, fraction magnitude knowledge, and procedural 
knowledge, predicted algebraic proficiency. Subsequently, when taken as a whole, fraction skills predicted 
algebraic proficiency, implying that students who performed well with fractions tend to perform well also 
with algebra, and those who performed poorly with the former tend to perform poorly also with the latter. 

 
The outcomes of the current study confirm the findings of Booth et al. (2014), DeWolf et al. (2015), 

Hurst and Cordes (2018), Pearn & Stephens (2016), Viegut (2021), and Young & Booth (2020). In their 
works, they claimed that algebraic proficiency is predicted by fraction knowledge. This is supported by 
Siegler et al. (2012), who found in their study that fraction knowledge was the best predictor of algebra 
knowledge while controlling for other variables such as economic status, students' IQ, and working memory. 
The authors also noted that the fraction skills acquired during elementary school remained predictive of 
algebraic proficiency even in college years, indicating that the capacity of fraction comprehension to predict 
performance in algebra is not contingent on the recentness of instruction in these concepts. 

4. Conclusion 

After considering the study's objectives, the researcher concluded that students' level of fraction 
skills and algebraic proficiency was unsatisfactory. Additionally, a significant moderate positive correlation 
was found between fraction skills and algebraic proficiency. Moreover, each domain of fraction skills, such as 
relational understanding of fractions, fraction magnitude knowledge, and procedural knowledge, predicted 
algebraic proficiency. Furthermore, when considered together, fraction skills as a whole were found to predict 
algebraic proficiency.   

 The current study’s findings confirmed the proposition of Wu (2001) and other researchers that 
fraction knowledge has a positive association with algebra knowledge.  Wu and other authors, in their 
findings, suggested that to better prepare the students in their learning in algebra, they may better be equipped 
first with all necessary facets of fractions. 

5. Recommendation 

After carefully examining the results and conclusions of the present study, the researcher has 
developed several recommendations. These include practical measures that educators can implement to 
enhance students' algebraic competence, proposals for vital actions that DepEd officials and curriculum 
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planners can take to address prevalent issues in teaching mathematics, particularly those related to fractions 
and algebra. Furthermore, the study has identified gaps that need further exploration by future researchers. 

 Firstly, to increase students' proficiency in fractions, teachers may focus on teaching the relational 
concepts of fractions. For instance, when understanding fractions as operators, students may visualize splitting 
a number n into two before deciding whether to divide it by 2 or multiply it by 1/2. Additionally, it may be 
stressed that a fraction has an infinite number of equivalent fractions and that the value of a fraction remains 
constant as long as the original ratio is maintained. It may also be helpful to clarify how to reduce fractions to 
their lowest terms. When understanding fractions as inverse relations, it is important to emphasize that the 
denominator has an inverse relationship with the value of the fraction, unlike the numerator. As the 
denominator increases, the value of the fraction decreases, and vice versa. Finally, when understanding 
fractions as ratios, visual illustrations can aid students in visualizing the problem. 

Along with improving students' fraction skills, it is recommended to enhance their knowledge of 
fraction magnitude. This can be achieved through activities and drills focused on locating fractions on the 
number line. It is important to note that fractions or mixed numbers are positioned between integral values on 
the number line. Additionally, an infinite number of fractions and mixed numbers can be found between any 
two consecutive whole numbers. By learning to locate these fractions, students can develop a clear 
understanding of fraction as a whole magnitude, rather than separate values of the numerator and 
denominator. 

Furthermore, it is recommended to enhance students' understanding of procedures and arithmetic 
involving fractions to improve their fraction skills. This can be accomplished through constant practice and 
familiarization with the steps required to perform fundamental fraction operations and to solve problems 
involving fractions. One way to promote familiarity with these procedures is to integrate music or poetry into 
the lesson, allowing students to create their original compositions. Another approach is to introduce fraction 
operations in board games, such as DAMATH, which is typically played by a few players during math 
contests. By incorporating this game into the lesson and allowing ample time for practice, the whole class can 
gain mastery of fraction procedures and arithmetic. Students may even be encouraged to play the game during 
their free time. 

 Secondly, to increase students' proficiency in algebra, teachers should focus on enhancing their 
knowledge of algebraic expressions and equations. This can be achieved through targeted exercises that help 
students understand the significance of various components, such as the equals sign, negative signs, and 
variables. Group activities that encourage brainstorming and exploration of these features can also be 
effective.   

In addition, it's important to improve students' ability to solve equations. This can be accomplished 
by providing them with ample practice problems that require finding the value of the unknown, and giving 
them opportunities to explain their methods for arriving at the solutions. By following these strategies, 
teachers can help their students achieve proficiency in algebra and build a strong foundation for future math 
studies. 

Thirdly, educators, DepEd officials, and curriculum planners are recommended to explore strategies 
and competencies that focus on the effective teaching of fractions, as they are an essential prerequisite to 
mathematics instruction. Organizing seminar-workshops, implementing innovative instructional strategies, 
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and consistently monitoring how fractions are taught can be beneficial for learners in developing their fraction 
skills. These skills have been shown to be essential for improving proficiency in algebra. 

 Lastly, in future research, it is recommended that more indicators of both fraction skills and algebraic 
proficiency be identified, to establish a stronger positive association between these variables. Although the 
current study confirms the propositions of other researchers - that fraction skills predict algebraic proficiency 
- the moderate positive correlation between the variables in this study shows slight inconsistency with other 
studies that claim a strong positive correlation between the two variables. This may be due to the limited 
indicators used in this study. Therefore, identifying more specific and reliable indicators can help to close this 
gap in knowledge. By following these guidelines, future researchers can build on the insights gained from 
previous studies and further advance our understanding of the relationship between fraction skills and 
algebraic proficiency. 

Acknowledgement 
 

This study was made possible by the assistance and efforts of numerous individuals who selflessly 
contributed their ideas and time to bring this research study to realization. Without them, none of this would 
have been possible. 

  
First and foremost, the researcher wishes to express his outmost gratitude to God Almighty for 

providing him with financial resources, strength, confidence, peace of mind and good health that allowed him 
to complete this research. None of this would be possible without Him. Everything comes from Him. 

  
The researcher expresses his warmest gratitude to Dr. Noel T. Casocot, his thesis adviser, for the 

constant monitoring of the progress of his work, for always being available and approachable when his 
expertise was needed, for the encouragement and motivation to continue and finish this study, and for all the 
words of encouragement and inspiration that gave him courage despite all the difficulties he encountered in 
realizing this study; 

 
To Dr. Mervin A. Osic, Chairman of the Committee of Oral Examiners, and the panel members, Dr. 

Ionne A. Avelino, Dr.Rey Regidor, and Prof. Rex L. Sarvida who provided positive and constructive 
feedback, as well as insightful remarks and suggestions in the development of this study;  

 
To the pool of validators, Sir Edwin B. Amper, Sir Ramel M. Abay, Ma’ma Cherry Ann Nicolas 

and Ma’am Marcella II P. Asayas who formed essential part of his study.  Their extensive knowledge of 
research, as well as their constructive critique and encouraging comments, provided the researcher with a 
remarkable extent of information; 

 
Sir Ken Clyde Longos for the untiring guidance and assistance in the process of the research work 

from start to finish; 
 
Dr. Mervin A. Osic, the research statistician, who shared his time and expertise to compute and 

tabulate the data required of the study; 
 

179

www.ijrp.org

Bernabe A. Cenabre / International Journal of Research Publications (IJRP.ORG)



  

Dr. Maria Guadalupe M. De Leon, the researcher’s grammarian who structured the written output's 
concepts, in preparation for comments and suggestions, to improve the presentation of all topics in the 
research and enhance his work; 

 
Dr. Josephine L. Fadul, Schools Division Superintendent of the Division of Tagum City for 

endorsing the conduct of the research to the school principals of the three public schools of Tagum City. 
 
The researcher would like to thank Dr. Jasmin M. Nesperos, School Principal of Magdum National 

High School, for permitting him to conduct the pilot testing of his study, Dr. Jeffrey C. Villarosa, School 
Principal of Tagum City National High School, Dr. Judith P. Magsipoc, School Principal of Tagum City 
National Comprehensive High School, and Dr. Dionisio B. Siglos, School Principal of La Filipina National 
High School for extending their support and for allowing him to conduct his study in their respective stations. 

 
The Mathematics Department of La Filipina National High School, for the support and 

encouragement of the researcher to continue his study. 
 
The researcher would like to express his gratitude towards his family for the encouragement which 

helped him in the completion of this paper. To his beloved and supportive wife, Chie2x, who is always by his 
side when the researcher needed her most in the making of this study; to his lovable daughter, Chekai, who 
served as his inspiration to pursue this endeavor; to his beloved parents who are now in heaven, Papa Poten 
and Mama Taling; and his devoted father-in-law, Papang Nonie, for his support.  To his loving siblings, 
Moret, Neneng, Helen, Dodong, Emiee, Mercy, Bobong and Inday, and working student Donnabel, thank you 
so much for the support system rendered. 

 
Finally, the researcher would like to express gratitude to the Grade 7 students, advisers and teachers, 

especially to Ma’am Neriz Jane V. Maglasang, Sir Roger Villacorta, Ma’am Marieta V. Dumaan, Ma’am 
Mary Joy V. Dayo, Sir Erick Venn R. Rollon, Sir Clark V. Cabaral and Sir Oliver L. Gumapac of Tagum City 
National High School; to Ma’am Dahlia D. Suello of Tagum City National Comprehensive High School; and 
to all Grade 7 advisers and Sir Nimuel B. Astacaan of La Filipina National High School for the help in 
completing the questionnaire.  Without them, the realization of this research would not be possible. 

To all people who have been the encouragement of the researcher to get his thesis done, his gratitude 
and salute to all of you.  May God bless you all! 
 
References 
 
Adam, J. A. (2018). Dimensional analysis: Physical insight gained through algebra. Virginia Mathematics 

Teacher, 45(1), 17-20. http://www.vctm.org/VMT-Fall-2018 
 
Aldrich, R. R. (2015). Fraction Proficiency in Adult Students and Their Success in Algebra.  [Master's thesis, 

University of Akron]. OhioLINK Electronic Theses and Dissertations Center. 
http://rave.ohiolink.edu/etdc/view?acc_num=akron1438859693 

 

180

www.ijrp.org

Bernabe A. Cenabre / International Journal of Research Publications (IJRP.ORG)



    

Amalina, I., Amalina, I. K., & Fuad, Y. (2019). The fraction magnitude knowledge through representations at 
students with mathematics difficulties. In Mathematics, Informatics, Science, and Education 
International Conference (MISEIC 2019) (pp. 63-66). Atlantis Press. https://doi.org/10.2991/miseic-
19.2019.21 

 
Amir, M. F., Wardana, M. D. K., & Usfuriah, D. (2021). Visual and symbolic representation forming: a case 

of relational understanding on elementary student. aksioma: Jurnal Program Studi Pendidikan 
Matematika, 10 (4), 2014-2028. https://doi.org/10.24127/ajpm.v10i4.4361 

 
Anderson, R. D. (2021). The effects of a targeted fraction intervention on the algebra performance of 

secondary students with mathematics difficulties. University of GeorgiaࣟProQuest Dissertations 
Publishing, 
2021.ௗ28643643.https://www.proquest.com/openview/de56b311b5e001451e816d61ebad6a61/1?pq-
origsite=gscholar&cbl=18750&diss=y 

 
Apsari, R. A., Gunawan, G., Prayitno, S., Sariyasa, S., & Putri, R. I. P. (2020). Understanding students’ 

transition from arithmetic to algebraic thinking in the pre-algebraic lesson. Journal of Physics: Conf. 
Series 1471 (2020) 012056. doi:10.1088/1742-6596/1471/1/012056 

 
Apuke, O. D. (2017). Quantitative research methods: A synopsis approach. Kuwait Chapter of Arabian 

Journal of Business and Management Review, 33(5471), 1-8. DOI:10.12816/0040336 
 
Baria, K., & Gomez, D. (2022). Influence of social support to student learning and development. International 

Journal of Research Studies in Education, 11(2), 69-97. DOI:10.5861/ijrse.2022.112 
 
Basturk, S. (2016). Primary Student Teachers' Perspectives of the Teaching of Fractions. Acta Didactica 

Napocensia, 9(1), 35-44. https://eric.ed.gov/?id=EJ1103431 
 
Bentley, B., & Bossé, M. J. (2018). College students' understanding of fraction operations. International 

Electronic Journal of Mathematics Education, 13(3), 233-247. https://doi.org/10.12973/iejme/3881 
 
Blanton, M., Stroud, R., Stephens, A., Gardiner, A. M., Stylianou, D. A., Knuth, E., Isler-Baykal, I. & 

Strachota, S. (2019). Does early algebra matter?. The effectiveness of an early algebra intervention in 
grades 3 to 5. American Educational Research Journal October 2019, Vol. 56, No. 5, pp. 1930–
1972. DOI: 10.3102/0002831219832301 

 
Booth, J. L., Newton, K. J., & Twiss-Garrity, L. K. (2014). The impact of fraction magnitude knowledge on 

algebra performance and learning. Journal of experimental child psychology, 118, 110-118. 
http://dx.doi.org/10.1016/j.jecp.2013.09.001 

 
Braithwaite, D. W., McMullen, J. & Hurst, M. A. (2022). Cross-notation knowledge of fractions and 

decimals. Journal of Experimental Child Psychology, Volume 213, January 2022, 105210. 
https://doi.org/10.1016/j.jecp.2021.105210 

 
Brown, G., & Quinn, R. J. (2007). Investigating the relationship between fraction proficiency and success in 

algebra. Australian Mathematics Teacher, The, 63(4), 8-15. 
https://files.eric.ed.gov/fulltext/EJ779069.pdf 

 

181

www.ijrp.org

Bernabe A. Cenabre / International Journal of Research Publications (IJRP.ORG)



  

Bureau of Curriculum Development (n. d.). K to 12 Most essential learning competencies (MELCs).  
Department of Education, Republic of the Philippines. Retrieved on August 19, 2021 from 
https://drive.google.com/file/d/1-sPz06Q2N-fnv-BM9rrZ93rG1FuJCBcz/view 

 
Cadorna, E. A., Cadorna, E. F., & Taban, J. G. (2021). A Cross-Sectional study of students’ learning 

progression in algebra. Universal Journal of Educational Research, 9(3), 449-460. DOI: 
10.13189/ujer.2021.090304 

 
Cirino, P. T., Tolar, T. D., & Fuchs, L. S. (2019). Longitudinal algebra prediction for early versus later 

takers. The Journal of Educational Research, 112 (2), 179-191. 
https://doi.org/10.1080/00220671.2018.1486279 

 
DeWolf, M., Bassok, M., & Holyoak, K. J. (2015). From rational numbers to algebra: Separable contributions 

of decimal magnitude and relational understanding of fractions. Journal of experimental child 
psychology, 133, 72-84. https://doi.org/10.1016/j.jecp.2015.01.013 

 
Fitzallen, N. (2015). When does 1/2 = 1/3?: Modelling with Wet Fractions. Australian Mathematics 

Teacher, 71(1), 36-40. https://files.eric.ed.gov/fulltext/EJ1093094.pdf 
 
Genareo, V. R., Foegen, A., Dougherty, B. J., DeLeeuw, W. W., Olson, J., & Karaman Dundar, R. (2021). 

Technical adequacy of procedural and conceptual algebra screening measures in high school 
algebra. Assessment for Effective Intervention, 46(2), 121-131. 
https://doi.org/10.1177/1534508419862025 

 
Gliem, J. A., & Gliem, R. R. (2003). Calculating, interpreting, and reporting Cronbach’s alpha reliability 

coefficient for Likert-type scales. Midwest Research-to-Practice Conference in Adult, Continuing, 
and Community Education. Retrieved on August 19, 2021 from 
https://scholarworks.iupui.edu/bitstream/handle/1805/344/Gliem%20&%20Gliem.pdf?s.. 

 
Habtamu, S. B., Mulugeta, A. A., & Mulugeta, W. G. (2022). The effect of cooperative problem-solving 

method on students’ motivation towards learning algebra. Pedagogical Research, 7(2), em0123. 
https://doi.org/10.29333/pr/11906 

 
Hurst, M. & Cordes, S. (2018). A systematic investigation of the link between rational number processing and 

algebra ability. British Journal of Psychology (2018), 109, 99–117. DOI:10.1111/bjop.12244 
 
Johnson, L. (2020). Examining the beliefs, academic achievements, and background characteristics of 

student's enrolled in quantitative reasoning and pre-calculus i at a community college. 
https://shareok.org/bitstream/handle/11244/328610/Johnson_okstate_0664D_16858.pdf?sequence=1 

 
Lacey, W. H. (2020). The Role Of Domain Specific Rational Number Components And The Domain General 

Component of Attention in Math. Retrieved on July 21, 2022 from https://hdl.handle.net/10657/7263 
 
Lee, H. J., & Boyadzhiev, I. (2020). Underprepared college students' understanding of and misconceptions 

with fractions. International Electronic Journal of Mathematics Education, 15(3), em0583. 
https://doi.org/10.29333/iejme/7835 

 

182

www.ijrp.org

Bernabe A. Cenabre / International Journal of Research Publications (IJRP.ORG)



    

Lenz, K., & Wittmann, G. (2021). Individual differences in conceptual and procedural fraction knowledge: 
What makes the difference and what does it look like?. International Electronic Journal of 
Mathematics Education, 16(1), em0615. https://doi.org/10.29333/iejme/9282 

 
Lenz, K., Dreher, A., Holzäpfel, L., & Wittmann, G. (2020). Are conceptual knowledge and procedural 

knowledge empirically separable? The case of fractions. British Journal of Educational 
Psychology, 90(3), 809-829. DOI:10.1111/bjep.12333 

 
Li, H. (2021). Cognitively guided instruction strategies for strengthening fifth-grade students understanding 

of fraction concepts. Retrieved on July 18, 2022 from 
https://digitalcommons.hamline.edu/cgi/viewcontent.cgi?article=1698&context=hse_cp 

 
Malone, A. S., Fuchs, L. S., Sterba, S. K., Fuchs, D., & Foreman-Murray, L. (2019). Does an integrated focus 

on fractions and decimals improve at-risk students’ rational number magnitude 
performance?. Contemporary Educational Psychology, 59, 101782. 
https://doi.org/10.1016/j.cedpsych.2019.101782 

 
Manandhar, N. K., Pant, B. P., & Dawadi, S. D. (2022). Conceptual and procedural knowledge of students of 

nepal in algebra: a mixed method study. Contemporary Mathematics and Science Education, 3(1), 
ep22005. https://doi.org/10.30935/conmaths/11723 

 
Mangwende, L. (2021). Relationship between learners’ proficiency in common and algebraic fractions: a 

case of grade 10 learners at a Limpopo high school. Retrieved on July 31, 2022 from 
https://uir.unisa.ac.za/bitstream/handle/10500/28172/dissertation_mangwende_l.pdf?sequence=1 

 
Maphini, N. V. (2019). Implementing an intentional teaching model to investigate grade 9 learners’ ways of 

working with rational algebraic fractions. Retrieved on July 28, 2022 from 
https://etd.uwc.ac.za/bitstream/handle/11394/6943/maphini_m_edu_2019.pdf?sequence=1&isAllowe
d=y 

 
Nahdi, D. S., & Jatisunda, M. G. (2020). Conceptual understanding and procedural knowledge: a case study 

on learning mathematics of fractional material in elementary school. In Journal of Physics: 
Conference Series (Vol. 1477, No. 4, p. 042037). IOP Publishing. doi:10.1088/1742-
6596/1477/4/042037 

 
Naidoo, J. & Hajaree, S. (2021). Exploring the perceptions of Grade 5 learners about the use of videos and 

PowerPoint presentations when learning fractions in mathematics. South African Journal of 
Childhood Education 11(1), a846. https://doi. org/10.4102/sajce.v11i1.846 

 
Pearn, C., & Stephens, M. (2016). Fraction tasks and their links to algebraic thinking. Retrieved on February 

15, 2019 from https://www.researchgate.net/profile/Max-
Stephens/publication/306060878_FRACTION_TASKS_AND_THEIR_LINKS_TO_ALGEBRAIC_
THINKING/links/57ad6d8408ae42ba52b2b2d6/FRACTION-TASKS-AND-THEIR-LINKS-TO-
ALGEBRAIC-THINKING.pdf 

 
Pearn, C., Stephens, M., & Pierce, R. (2019). Monitoring and Prompting Emergent Algebraic Reasoning in 

the Middle Years: Using Reverse Fraction Tasks. Mathematics Education Research Group of 
Australasia. https://eric.ed.gov/?id=ED604298 

183

www.ijrp.org

Bernabe A. Cenabre / International Journal of Research Publications (IJRP.ORG)



  

 
Quinto, J. (2020). Basic understanding and performance on five subsconstructs of fractions of a public school 

in Nueva Ecija, Philippines. Worldwide Journal Of Research, 1(3), 1-10. https//w-jr.com 
 
Reinhold, F., Obersteiner, A., Hoch, S., Hofer, S. I., & Reiss, K. (2020). The interplay between the natural 

number bias and fraction magnitude processing in low-achieving students. Frontiers in 
Education 5(29). doi: 10.3389/feduc.2020.00029 

 
Resnick, I., Rinne, L., Barbieri, C., & Jordan, N. C. (2019). Children’s reasoning about decimals and its 

relation to fraction learning and mathematics achievement. Journal of Educational 
Psychology, 111(4), 604–618. http://dx.doi.org/10.1037/edu0000309 

 
Rodrigues, J., Dyson, N. I., Hansen, N., & Jordan, N. C. (2017). Preparing for algebra by building fraction 

sense. Teaching Exceptional Children, 49(2), 134-141. https://doi.org/10.1177/0040059916674326 
 
Rodrigues, J., Jordan, N. C., & Hansen, N. (2019). Identifying fraction measures as screeners of mathematics 

risk status. Journal of Learning Disabilities, 52(6), 480-497. 
https://doi.org/10.1177/0022219419879684 

 
Running, K. E. (2021). Evidence-Based Instructional Principles and Sequences for Effective Fraction 

Instruction (Doctoral dissertation, University of Minnesota). Retrieved on July 26, 2022 from 
https://conservancy.umn.edu/bitstream/handle/11299/224561/Running_umn_0130E_22516.pdf?sequ
ence=1&isAllowed=y 

Schober, P., Boer, C., & Schwarte, L. A. (2018). Correlation coefficients: appropriate use and 
interpretation. Anesthesia & analgesia, 126(5), 1763-1768. DOI: 10.1213/ANE.0000000000002864 

Sharpe, S. T. & Marsh, D. D. (2022). A systematic review of factors associated with high schoolers’ algebra 
achievement according to HSLS:09 results. Educational Studies in Mathematics 110(1):1-24. 
https://doi.org/10.1007/s10649-021-10130-4 

Siegler, R. S., Duncan, G. J., Davis-Kean, P. E., Duckworth, K., Claessens, A., Engel, M., Susperreguy, M. I., 
& Chen, M. (2012). Early Predictors of High School Mathematics Achievement. Psychological 
Science, 23(7), 691–697. https://doi.org/10.1177/0956797612440101 

 
Sugiarti, L. & Retnawati, H. (2019). Analysis of student difficulties on algebra problem solving in junior high 

school. Journal of Physics: Conf. Series 1320 (2019) 012103. doi:10.1088/1742-6596/1320/1/01210 
 
Švecová, V., Balgová, M., & Pavlovičová, G. (2022). Knowledge of Fractions of Learners in 

Slovakia. Mathematics, 10(6), 901. https://doi.org/10.3390/math10060901 
 
Thomas, C. (2010). Fraction competency and algebra success. LSU Master's Theses. 3578. 

https://digitalcommons.lsu.edu/gradschool_theses/3578 
 
Torbey, R., Martin, N. D., Warner, J. R., & Fletcher, C. L. (2020). Algebra I before high school as a 

gatekeeper to computer science participation. Policy Brief. Texas Education Research Center. 
https://doi.org/10.1145/3328778.3366877 

 

184

www.ijrp.org

Bernabe A. Cenabre / International Journal of Research Publications (IJRP.ORG)



    

Torbeyns, J., Schneider, M., Xin, Z. & Siegler, R. S. (2015). Bridging the gap: Fraction understanding is 
central to mathematics achievement in students from three different continents. Learning and 
Instruction, 37, 5-13. doi: http://dx.doi.org/10.1016/j.learninstruc. 2014.03.002 

 
Tossavainen, A. (2022). Student teachers’ common content knowledge for solving routine fraction 

tasks. LUMAT: International Journal on Math, Science and Technology Education, 10(2), 256-280. 
https://doi.org/10.31129/LUMAT.10.2.1656 

 
Ubah, I. J. A. (2021). The impact of different approaches to the teaching of Grade 5 fraction by three 

experienced teachers. South African Journal of Childhood Education 11 (1), a854. https://doi.org/ 
10.4102/sajce.v11i1.854 

 
Vamvakoussi, X., Bempeni, M., Poulopoulou, S., & Tsiplaki, A. (2019). Reflecting on a series of studies on 

conceptual and procedural knowledge of fractions: Theoretical, methodological and educational 
considerations. In Eleventh Congress of the European Society for Research in Mathematics 
Education (No. 24). Freudenthal Group; Freudenthal Institute; ERME. https://hal.archives-
ouvertes.fr/hal-02401115 

 
Vessonen, T., Hakkarainen, A., Väisänen, E., Laine, A., Aunio, P., & Gagnon, J. C. (2021). Differential 

effects of virtual and concrete manipulatives in a fraction intervention on fourth and fifth grade 
students’ fraction skills. Investigations in Mathematics Learning, 13(4), 323-337. 
https://doi.org/10.1080/19477503.2021.1982586 

 
Viegut, A. A. (2021). Causal pathways from fractions to algebra: Integrating psychology and math education 

perspectives. Retrieved on July 14, 2022 from https://doi.org/10.31219/osf.io/dg7ew 
 
Wu, H. (2001). How to prepare students for algebra. American Educator, 25(2), 10-17. 

https://math.berkeley.edu/~wu/wu2001.pdf  
 
Young, L. K., & Booth, J. L. (2020). Don’t eliminate the negative: Influences of negative number magnitude 

knowledge on algebra performance and learning. Journal of Educational Psychology, 112(2), 384. 
https://dx.doi.org/10.1037/edu0000371 

 

185

www.ijrp.org

Bernabe A. Cenabre / International Journal of Research Publications (IJRP.ORG)


