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Abstract

The problem in this case is the requirement to examine the similarity between the students' theoretical
knowledge (determined by the test results) and their competencies and engagement (determined by the results
of the non-test assessment). The purpose of this study is to examine the relation between the test results and
the non-test results among students in the Plant Structure and Function class. The data collected in this study
came from 131 prospective junior high school teachers in the field of sciences. The results of the analysis in
this case show that the Test results are positively associated and strongly significant with the results of the
Non-Test results in this study with the value of the correlation coefficient (r = 0.357) and significance (p =
0.000). In fact, there is no causal relationship between the results in the two tests but there is an associative
relation. The results in this study can be considered as a source for the teachers in constructing a
comprehensive evaluation system.

Keywords: Correlation, Test scores, Non-test scores, Learning assessment, Structure and function of plants.

INTRODUCTION

Current situation (state of the art) that is, formative and summative assessment are very

essential in assessing levels of student understanding in different contexts. Formative

assessment, short-answer questions, are also used to provide information on conceptual

student understanding and thinking processes (Carter & Prevost, 2023; Carter & Prevost,

2018). Finally, summative assessment, final exam and practical assignments, is also broadly

used to assess student outcomes (Arnold & Marshall, 2024). Correlation in assessments has

also been studied in different assessments, process-based assessments (practical assignments)

and outcome-based assessments (final exam), indicating different levels of association based

on the subject or students (Leppink, 2020). Moreover, studies have investigated the

relationships between student evaluations of courses and instructors and the factors that affect

these evaluations (Reverter et al., 2020). It has been found that the context in which questions

are posed and the nature of the questions can affect student responses and their understanding.

For instance, the inclusion of scenarios in the questions can yield different levels of

knowledge of the students in comparison to questions without scenarios (Carter & Prevost,

2023; Carter & Prevost, 2018).

There is indeed a gap in research concerning the integration of non-test assessments,

especially in the affective and psychomotor domains of science education. Such limitations
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bring about incomprehensive assessment processes. (Novitasari et al., 2024) Although

question order might impact student response and understanding, few studies have addressed

this factor. Preliminary data indicate that question order may serve as preparation for students

and thereby affect their performance, but to understand this fully, further research is required.

(Carter & Prevost, 2018) There is a lack of studies on how different demographics of students

influence their performance and perceptions in plant structure and function courses, such as

major and class rank. Current research tends to focus on general trends rather than specific

subgroups.

Novelty proposed contribution: Developing a more integrated assessment framework

that includes test and non-test methods across the cognitive, affective, and psychomotor

domains. This is most likely to assure a more holistic evaluation of student learning and

address existing gaps in the assessment of students without tests. Some research on how

different contexts and question sets influence student understanding in courses on plant

structure and function may lead to more adequate assessments that reveal the students'

knowledge and ways of thinking (Carter & Prevost, 2023; Carter & Prevost, 2018).

Application of correlation analysis to detail areas of student difficulty. Further, targeted

teaching strategies to address those weaknesses can be developed, and thus, permit tailoring

of teaching methods for Structure and Function of Plants course to best help students learn.

METHOD

The quantitative method used in this study was a correlation design. The purpose of

this design is to determine whether and to what extent two quantitative variables are related in

a population (Creswell, 2014). By using a set score for each variable, researchers do not need

to change the conditions of the research subjects to determine the strength and direction of the

relationship. This study involved prospective junior high school science teachers taking the

Structure and Function of Plants course. The study sample consisted of 131 students from five

cohorts (2020–2024). Table 1 shows the distribution of participation per cohort.

Table 1. Research Participants
No Prospective Science Teachers Amount
1 Class of 2020 28
2 Class of 2021 21
3 Class of 2022 22
4 Class of 2023 30
5 Class of 2024 30

Total 131

This study used a purposive sampling. Purposive sampling is a method in which

researchers deliberately select people and locations to study a phenomenon because they can
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provide rich and relevant information about the research objectives (Creswell, 2014). To be

included, an individual must meet two requirements: (1) have the status of a prospective

junior high school science teacher; and (2) have a complete grade record for the course Plant

Structure and Function. Any student from the 2020–2024 academic year who met these

criteria was included. This was done so that the sample could be formed according to the

research objectives and provide representative data that could be analyzed.

Data was collected from students' academic grade documents, which consist of two

types of assessments:

1. Test: written evaluation results (mid-semester exams, final exams, and quizzes).

2. Non-Test: assessment results based on performance, projects, participation, assignments,

and portfolios.

The IBM SPSS 25 statistical program was used to analyze the data. To examine the

relationship between test and non-test scores, the Pearson Product Moment correlation test

was used. A 99% confidence level (α = 0.01) was used as the basis for interpreting

significance.

RESULTS AND DISCUSSION

The results of the Pearson correlation analysis showed a positive and significant

relationship between Test scores and Non-Test scores. This relationship was considered

statistically significant with a significance value (p) of 0.000, which is lower than the alpha

level of 0.01, and a correlation coefficient of 0.357 indicating a weak to moderate strength of

relationship. Therefore, it can be concluded that Non-Test scores also tend to increase as Test

scores increase. Although the relationship found between these variables is significant, this

study found that there is no causal relationship between the two variables. The results of the

correlation test with IBM SPSS Statistics 25 are presented in Table 2.

Table 2. Correlation Test Results
Test Non-Test

Test Pearson Correlation 1 .357**
Sig. (2-tailed) .000
N 131 131

Non-Test Pearson Correlation .357** 1
Sig. (2-tailed) .000
N 131 131

** Correlation is significant at the 0.01 level (2-tailed).

The results of the correlation analysis between the two variables are shown in Table 2.

These variables are test and non-test assessment scores. The statistical test results can be

explained as follows:
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1. A significant positive relationship was observed between test and non-test scores. The

Pearson correlation coefficient was 0.357. Based on the general interpretation of

correlation coefficients, this figure indicates a weak to moderate relationship. In other

words, the tendency is that as the score on one variable increases, the score on the other

variable also tends to increase.

2. With a significance value (Sig. 2-tailed) of 0.000, this relationship is considered highly

statistically significant. This value is far below the general critical limit (α = 0.01).

Consequently, the null hypothesis (H0), which indicates that there is no correlation

between the two variables, is rejected. That this correlation is significant at the 99%

confidence level (0.01 level) is also confirmed by the double asterisk (**) sign on the

correlation value.

3. For this analysis, each variable had 131 respondents or data samples; this sample size was

sufficient to conduct correlation tests and provide confidence in the results.

4. These results indicate that the abilities or performance measured by test and non-test

instruments have a linear relationship. Although significant, the correlation coefficient is

not very strong (0.357), indicating that the two evaluation categories are not entirely

assessing the same thing. Each likely captures a different component or construct of the

participant's abilities. In other words, tests and non-tests are not substitutes for each other

in providing a picture of the participant. Visual pattern of scatter plot described in Figure

1.
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Figure 1. Scatter Plot of Test and Non-test

Figure 1 shows that the data points generally show a positive trend, meaning that the

higher the test score, the higher the non-test score. This indicates a positive correlation,

although the strength is not the same across the range of values. The group of values shown

(clustering) that is:

1. High scores cluster (test range 85–100). Many points were clustered in the 85–100 test

range and 88–95 non-test range. This indicates that the majority of students consistently

performed high on both test and non-test assessments. This group is the most dense and

therefore contributes the most to the overall correlation.

2. Medium scores cluster (test range 70–85). Within this range, non-test scores ranged from

88–92. The pattern tended to be more diffuse, indicating that some students had lower test

scores but their non-test scores remained relatively stable.

3. Low score cluster (test < 70). Data points on the test 45–70 tend to fall within the non-test

63–72 range. In this group, the relationship remains positive, but the non-test variation is

greater. This group indicates that when test scores drop significantly, non-test scores also

drop.
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There are a few points that deviate from the general trend, for example, tests are around

93, but non-tests drop into the 70s. Tests are very low (47–60), with non-tests also low (63–

72). These outliers (deviant values) can be influenced by non-academic factors, can come

from students with unstable performance, or can represent different assessment conditions

between tests and non-tests. Visual patterns of scatter plot with the regression line shown in

Figure 2.

Figure 2. Test and Non-test Regression

Figure 2 shows a linear relationship between test scores (x-axis) and non-test scores (y-

axis) for a number of students. Here is the interpretation:

1. Each orange dot represents a student, with horizontal position = test score and vertical

position = non-test score. There are clusters of scores that appear to be clustered: many

test scores are in the 85–95 range, some are in the 70–80 range, and some are in the 90–

95 range. Outlier at low scores (e.g. test around 50–60).

2. The dashed line represents a linear regression that attempts to predict non-test scores from

the test. This means the regression line has a positive slope, meaning that as test scores

increase, non-test scores tend to increase. This relationship is linear on average, not an

absolute relationship for each point. However, the line does not appear to follow closely

in the high-score group; this indicates a relatively weak to moderate relationship.

3. The distribution of the points shows a moderate positive correlation. The points generally

rise to the right, but are not tightly clustered around the line. This indicates that the test is
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related to the non-test, but not the sole factor. This condition aligns with previous

statistical results. Pearson's correlation coefficient value is 0.357(moderate correlation).

4. Visually, there are groups with test scores of 85–95 but non-test scores ranging from 88–

96. There are groups with test scores of 85–95 but non-test scores of only 70–75. There

are low-scoring groups of 50–70 with non-test scores of 63–80. This indicates the

possibility of heterogeneity in the student groups, or that a simple linear regression model

is insufficient to capture the true data pattern, or the possibility of moderator variables or

different subpopulations.

5. There are several points far below the regression line (e.g., test 45–60), indicating

students with low test and very low non-test scores. This outlier weakens the power of the

regression model and contributes to nonlinearity.

Combining standardized-test and non-standardized-non-test-based assessments could

have a considerable improvement in knowledge assessment, showing both interdependence

and complementarity between the two. Non-standardized tests can provide far more accurate

measures of students' learning or their ability to apply knowledge. This approach will allow

the development of creativity and scientific thinking. Non-test assessments are a type of

performance assessment that can serve as a helpful diagnostic tool in formative evaluation in

order to gain insight into how the skills of students are developing and to support educators in

improving the instruction of science. In a comparative study between project-based

assessment as a form of non-test assessment and conventional assessment, the outcomes

showed that project-based assessment significantly enhanced the scientific attitude and the

science process skills of the students. These findings indicate that non-test assessments are

effective in science education.

One such investigation revealed that the interactive oral assessments performed better

than the traditional written exams, indicating that students did better on the final assessments

and earned higher grades for the course. This suggests that non-test assessments may help

students learn better. As an example, cognitive and non-cognitive assessments aim to measure

students' understanding and application of knowledge; both often produce positive

correlations. These include cognitive and non-cognitive assessments, which are meant to

determine how a student understands and applies knowledge. Indeed, these mostly produce a

positive correlation. In some cases, educator assessments may be subjected to biases or

perceptions correlating with student test scores. For instance, educators may overestimate the

performance of particular students, such as female students, in mathematics, compared to their
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test scores, which could lead to the notion of a correlation between the two types of

assessment.

With high levels of motivation and effort, students are capable of affecting their test

performance as well as performance in non-test assessments. High motivation and effort have

positive outcomes in different assessment areas, leading to positive correlations (Reeve &

Lam, 2007). In order to ensure this positive correlation is maintained, it is important to

discuss issues regarding test as well as non-test assessment validity and fairness. This is

because it is essential that these assessments are representative as well as free from bias

(Marcenaro-Gutierrez & Vignoles, 2015; Lane, 2020). The results of diagnosis in education

are used to make specific attempts to correct misconceptions, especially when carried out in

contextual forms. The concept of test performance is also essential as it is recommended to be

used as pre-instructional diagnosis (Amelia et al., 2023). Apart from similarity in test scores

regarding core skills, similarity in assessment forms in relation to educational outcomes, as

well as influences due to high student motivation and effort, it is also possible to ensure

positive correlations are maintained in test and non-test performance through implementation

of a wide or broader approach.

CONCLUSION

Based on the results of the data analysis, it can be concluded that for prospective junior

high school science teachers, there is a statistically significant positive relationship between

test-based assessment and non-test assessment in the Plant Structure and Function course.

Although the relationship is considered weak to moderate, the Pearson correlation coefficient

of 0.357 and a significance level of 0.000 indicate that the relationship is significant. The

results indicate that an increase in one assessment category tends to be followed by an

increase in the other category. However, it should be emphasized that these results only

indicate a relationship between the two assessment variables, not a causal relationship.

SUGGESTIONS

Some recommendations have been put forward based on the findings from the research.

It is recommended that the instructor goes ahead and uses a balanced process that entails both

test and non-test assessment. This will pave way for them to carry out a deeper analysis that

entails the optimization process for non-test assessments. For them to have a clearer

understanding regarding test dynamics, they should consider increasing their sample size.

They can also have a deeper analysis of other variables.
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