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This study aims to determine the effect of assessment criteria, learning
models, and adversity quotient on mathematics learning outcomes. The
sample consists of 280 junior high school students from SMP Negeri 1,
SMP Negeri 2, and SMP Negeri 3 Palu taken by cluster random sampling
technique. This is experimental research with a 2x2x2 factorial design. The
research findings show that: (1) students’ mathematics learning outcomes
in the analytical assessment group are higher than those of the holistic
assessment group without considering the adversity quotient, (2) students’
mathematics learning outcomes in the PPKK model group are higher than
those in the conventional learning model group without considering the
adversity quotient, (3) specifically for the group of students given the
PPKK model, the mathematics learning outcomes in the analytical
assessment group are lower than those of the holistic assessment group, (4)
specifically for the group of students given the conventional learning, the
mathematics learning outcomes in the analytical assessment group are
higher than those of holistic assessment group, (5) specifically for the
group of students given an analytical assessment, the mathematics learning
outcomes in the PPKK model group are higher than those of conventional
learning group, (6) specifically for the group of students given a holistic
assessment, the mathematics learning outcomes in the PPKK model group
are higher than those of conventional learning group, (7) specifically for
the group of students with high adversity quotient, mathematics learning
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outcomes in analytical assessment group are higher than those of holistic
assessment group, (8) specifically for the group of students with low
adversity quotient, mathematics learning outcomes of analytical
assessment group are higher than those of holistic assessment group, (9)
specifically for the group of students high adversity quotient given the
PPKK model, mathematics learning outcomes of analytical assessment
group are higher than those of holistic assessment group, (10) specifically
for the group of the students high adversity quotient given conventional
learning model, mathematics learning outcomes of the analytical
assessment group are higher than those of the holistic assessment group,
(11) specifically for the the group of the students with low adversity
quotient given the PPKK model, the mathematics learning outcomes of the
analytical assessment group are lower than those of the holistic assessment
group, (12) specifically for the group of the students with low adversity
quotient given the conventional learning model, mathematics learning
outcomes of the analytic assessment group are higher than those of the
holistic assessment group, (13) specifically for the group of the students
with high adversity quotient given the analytical assessment, the
mathematics learning outcomes of the PPKK model are higher than those
of the conventional learning, (14) for the the group of the students with
high adversity quotient given holistic assessment, the learning outcomes of
mathematics of the PPKK model are higher than those of conventional
learning.
Keywords: Assessment Criteria, Learning Models, Adversity Quotient, Mathematics
Learning Outcomes
Introduction
The low quality of education at every level and education unit starting from elementary,
secondary to tertiary levels is one of the educational problems being faced by Indonesians
today, especially the mathematics achievement of students at the primary level, namely junior
high, is still lower compared to Malaysia and Singapore whose number of teaching hours
each year is less than Indonesia (Noor, 2008). This fact shows that in Indonesia, more hours
are spent by students at school. Still, the level of students’ achievement is low because most
math problems done in the classroom are expressed in language and mathematical symbols
whose teaching is not applied to everyday life. As a consequence, students feel bored and
lazy to learn math.
Mathematics education has two problems; first, mathematics is difficult to learn because it
has unique characteristics, and secondly, up to now it is still in the question mark how
939

International Journal of Innovation, Creativity and Change. www.ijicc.net
Special Edition: Safe Communities, 2020
teaching and learning mathematics can be efficiently conducted. This has several underlying
reasons, including: (1) in the traditional concept of the philosophy of mathematics education,
a change and reflection between scientific disciplines are required because the mathematical
paradigm is absolute, certain, with a rigid knowledge hierarchy in responding to every
change, (2) the basic concept of mathematics is claimed to be unsafe, (3) technically the
proposition produced as a formal truth system has not been considered a decision, and (4)
there is no agreement between school mathematicians, experts, educators, and
multidisciplinary groups with mathematical scientific professional groups that the basic
concepts of mathematics are limited to mathematical knowledge as part of life (Ernest, 1994).
Mathematics and numeration are a crucial part of learning because of the importance of basic
numeracy skills in everyday life. However, from the aspect of its use, mathematics including
probability and statistics are very clear in marketing research, quality control analysis,
econometrics and inference analysis, input-output analysis, and forecasting. It shows how
important mathematics is in economics. Without sufficient knowledge in relevant
mathematical material, a person will not be able to have a good knowledge of economics
(Agung, 2009). Because mathematical characteristics can be deductive, logical, as a formal
symbol system, extracted structure, symbolism, and is a collection of basic human reasoning
or inspiration and as an activity of thinking. Thus it is said that mathematics is as a field of
science which is a tool of thought, communication, as well as a tool to solve various practical
problems, the elements of which are logic and intuition, analysis and construction, generality,
and individuality, and have branches including arithmetic, algebra, geometry, and analysis
(Uno, 2007).
Learning is a series of activities and thinking activities of an object to obtain a change in
behavior as a result of the experience of individuals in interactions with their environment
that involves cognitive, affective, and psychomotor (Gagne & Medsker, 1996). Therefore,
Gagne (1977) says that learning is a process that allows individuals to change their behavior
in a period that is not too long and in a relatively similar manner so that the same change does
not have to be repeated in each subsequent situation (new situation). Learning mathematics is
divided into two groups, namely: (1) learning problem solving is starting with capturing
understanding (facts), then recognizing the naming (concept), then investigating its properties
(principles), and finally conducting operations as well arranging the steps of work (operations
and procedures), and (2) learning to shape knowledge through: firstly, good work habits
(such as working systematically, flexible, imaginative, creative, independent in thinking and
acting, working together, and in the right direction). Secondly, being positive (such as being
interested, motivated, like working, confident in the ability to overcome problems, and trying
to achieve maximum satisfaction from work). Thirdly, ability to use work methods (such as
effective learning, investigation, problem solving, logical thinking, rational and critical, and
appreciate order and beauty), and the last, positive values (good character), as in selfdiscipline, honest, efficient and effective, restless with contradictions, and always seeking the
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truth (Bell, 1978). Therefore, learning outcomes are seen from the extent to which the
students' ability to carry out new activities that are permanent as a result of student interaction
during the learning process and assessment process (Ahmad & Sastrawijaya, 2011). Bhatti
and Ahmed (2015), assessment is defined as one or more processes that identify, collect, and
prepare the data necessary for evaluation.
Assessment of learning outcomes can be interpreted as an evaluation of learning outcomes
achieved by students. The teaching-learning process also contains an assessment of learning
outcomes or the learning process, to what extent can both be assessed well. Actually, what is
assessed is only the teaching-learning process but the assessment is carried out through a
review of the results obtained by students after following the teaching-learning process of the
components which together shape the teaching and learning process (Winkel, 2007).
Crawley et al (2014), the assessment process of student learning outcomes has four key
phases: the specification of learning outcomes, the alignment of assessment methods with
student outcomes and teaching methods, the use of different assessment methods to gather
evidence of student learning, and the use of assessment evaluations to improve the
educational program. Learning outcomes are the level of mastery achieved by students in
participating in teaching and learning programs by established educational goals (Soedijarto,
1993). Based on that understanding, four things need to be considered in assessing student
learning outcomes in science and technology subject groups: (1) educational assessment is
intended to evaluate the students’ learning outcomes as a whole, including cognitive and
affective aspects, (2) educational assessment results can be used to determine achievement of
competence and to conduct coaching and personal guidance of students, (3) assessments
made by teachers aimed at fostering students’ achievement and development, and (4) to
obtain reliable data as a basis for decision making, it needs to use a variety of assessment
techniques that are carried out repeatedly and sustainability (BSNP, 2007).
Assessment of the achievement of students' mathematics learning outcomes not only involves
cognitive aspects but also considering the application, as well as affective aspects concerning
attitudes and internalization of values that need to be instilled and fostered through
mathematics. Therefore, one alternative is the assessment that emphasizes more on the
process of learning, so that students’ performance can be controlled and focused on the
teaching materials while the teacher is providing alternatives to improve assessment and
learning. Performance appraisal is an assignment procedure for students to gather information
on how far students have learned. In contrast to traditional tests, performance assessment
requires students to apply their knowledge and skills in several fields to demonstrate their
mastery of learning objectives (learning targets). Thus, it means that the performance
appraisal requires students to do a task or create a separate response, for example,
performance evaluation in writing requires students to write in actual terms (Nitko, 1996).
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Based on this concept, Muijs and Reynolds (2008) said that to assess student performance,
teachers need to develop a clear and detailed scoring rubric based on the elements that the
teacher wants to evaluate, such as attitudes, skills, and cognitive processes. The results of a
clear assessment can be used by teachers to record the expected behavioral and cognitive
development of students. Formally, the rubric definition is a scoring guideline consisting of
assessment criteria, specifically used in evaluating students’ work which is commonly called
performance appraisal. The rubric is a special format of instrument scores commonly used in
evaluating performance appraisals or the final results of a performance task (Mertler, 2000).
The criteria level can be created by individual class teachers or by a group of teachers at the
department level and determines the characteristics, values, details, and skills that each
student must demonstrate to receive a certain letter grade. It goes on to say that before giving
assignments, the teacher must determine the level of skill requested, and this is often made
based on the teacher's personal experience and expectations (Arter & McTighe, 2000).
Therefore, the fundamental purpose of each assignment is not to trap or confuse students, but
for the teacher to measure students’ knowledge, the criteria must be clearly defined and
outlined (Kulm, 1994).
An analytical rubric is each learning outcome (performance) scores, and then the individual
scores are summed to obtain a total score (Egodawatte, 2010). It was further explained that
analytical rubrics are usually more desirable scoring that focuses on fairness judgments based
on the types of answers needed (Moskal, 2002). Therefore, performance tasks that can be
accepted as students' answers may be scored one or two, although creativity is not an
essential feature of student answers (Mertler, 2000). A similar opinion is said that analytic
scores are final after reports, where each component of the score is obtained independently.
In other words, the total score is the total of each component evaluated. Therefore, the use of
analytic scores is treated in each component separately to avoid the assessment deviations
that lead to the overall measurement results (Anon, 2008).
Holistic rubric, which requires the teacher to scale the learning outcomes as a whole, without
considering other components. It is further said that a holistic rubric is usually exploited
when something goes wrong in some parts of the process that is acceptable through higher
overall quality. In other words, the holistic rubric is more appropriate when the achievement
of the task requires students to create several kinds of responses. Among those responses,
there is no correct answer (Mertler, 2000).
Individual and Small Group Learning Model (PPKK) has special characteristics, namely
individual activities and group activities. Thus, during individual activities, students must
work independently and are not allowed to disturb other friends (here there may be
competition between students) so that if students face difficulties, they can only ask the
teacher. However, if students are allowed to ask their friends during individual activities, the
independent work time for students who are questioned will be reduced. As a result, the
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student may not be able to complete the task on time. Whereas during group activities,
students should work in groups (working in groups may occur in cooperation or competition
might occur). At this time, students can ask for help from other friends outside the group
members provided that they do not interfere with the group activity being asked for help.
Conventional learning tends to be used by teachers if in the learning process more forms of
presentation of the material from the teacher. The presentation emphasizes to explain
something material that is not yet known or understood by students. Alternative methods tend
to be varied between lecture and question and answer methods or other methods that are
possible according to the characteristics of the subject matter and the activity of the mental
processes of students to see the linkages contained in the subject matter. States that
conventional learning is a learning that is built on the old foundation, which is based on the
assumption that learners are consumers, achievement depends on individuals,
compartmentalization (people and subject matter), centralized bureaucratic control,
trainers/teachers as program implementers, learning is verbal and cognitive, and learning
programs follow a centrally determined process pathway (Maier, 1995). Based on the
description above, the purpose of this study is to determine the effect of the assessment
criteria, learning models, and adversity quotient on mathematics learning outcomes in state
junior high schools in Palu.
Methods
The method used in this research is the experimental method. The response variable is the
students' mathematics learning outcomes, while the treatment factors are: (1) assessment
criteria, (2) learning models, and (3) adversity quotient, each of which has two levels of
treatment. The design used was a 2 X 2 X 2 factorial design with a univariate cell mean
model with an analysis of variance (ANAVA) with a design that is presented in Table 1. And
contrast coefficients between student groups based on factors A, B, and C can see in Table 2.
Descriptive statistics include samples of each cell, average values, variance, maximum, and
minimum. The line diagram aims to see the success of the data and can detect outliers of data
based on a single data structure for each cell. The data is divided into four equal parts from
which the data has been sorted, each 25%. There are three quartiles, namely K1 (lower
quartile), K2 (middle or median quartile), and K3 (upper quartile).
The one-way ANAVA procedure in this section is carried out to test hypotheses
about: (1) differences/similarities of all mean parameters of students' mathematical learning
outcomes, and (2) testing hypotheses about each contrast defined. To test the above
hypothesis one variant analysis model (ANAVA) is applied with the following equation:
Yijkl = μijk + εijkl
Yijkl stated the value/score of the observation to-l in cell- (ijk), the i-th treatment of the
evaluation criteria factors for the i-th variable; jth treatment of the learning model factors for
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the jth variable; and the k-th treatment of the adversity quotient factor for the k-th variable.
µijk represents the mean parameters of the Yijk population and the random error term εijkl from
the model assuming εijkl - NII (0, δ2), where l = 1, 2, 3, ... nijk, and univariate variant analysis
with GLM procedures, the most complete model is as follows: Yijkl = μ + Ai + Bj + Ck + (AB)
ij + (AC) ik + (BC) jk + (ABC) ijk + εijkl.
Based on the above equation, hypothesis testing is carried out on mathematics learning
outcomes by contrast in Table 2.
Results and Discussion
Figure 1 shows the results of learning mathematics obtained with an average value of an
analytical assessment of 61.30 and a holistic assessment of 57.96, as well as outlier data
appearing at the maximum and minimum values in the analytical evaluation as listed in
Figure 1 and Table 3.
Mathematics learning outcomes of students with the acquisition of the percentage of the
number of students in categories 1 to 5 specifically for analytical and holistic assessment
displayed in Table 4 show that from the scores of mathematics learning outcomes of students
in analytical assessment, there are 18.6% of students whose scores under 50 or there are 26
students from 140 students, and there are 39.3% of students whose scores below the average
value, namely in groups 1 and 2 which are considered low categories. However, for the high
category, it has the same percentage. There are 39.3% of students who are above the average
score, displayed in groups 4 and 5.
Grouping scores on mathematics learning outcomes against assessment criteria, learning
models with adversity quotient that forms eight cells between factors A, B, and C with n = 35
shows that the lowest minimum score is 34 in cells A1B1C2 and A2B1C1, the highest
maximum score is 90 in cells A1B1C1, range of data 90 - 34 = 56, the average of each cell
has a quite significant difference, especially in the highest cell that is in cell A1B1C1 with a
score of 68.46, while the lowest score is in cell A2B2C2 which is 51.54. To sum up, each
statistical recapitulation has the same score because everything is the same, N total = 280
with the total average = 59.63, the maximum score = 90, and the minimum score = 34.
Homogeneity test analysis was done using the Bartlett test. It was found that 𝜒𝜒 2 corrected = 12.3,
with degree of freedom: V = db = t - 1 = 7. Therefore, it can be concluded that 𝜒𝜒 2 corrected =
12.3 ≤ 𝜒𝜒 2 table (0.05; 7) = 14.1. Based on this finding, the eight cell groups as described above
show that 𝜒𝜒 2 corrected is smaller than 𝜒𝜒 2 table, which means that H0 is accepted at the level of
significance α = 0.05. It can be concluded that the data support the truth of the hypothesis
proposed. Thus, it is concluded that the variance of the eight cell groups is the same or
homogeneous.
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Hypothesis Testing
Based on Table 5, the statistical F-test is Fo = 10.855 with df = 7/272 and the index of p =
1.149x10-11, then H0 is rejected at the significance level α = 0.05. It is concluded that the
eight average sub-population cells are stated that the main factors A, B, and C as well as their
interaction factors have a significant influence simultaneously on mathematics learning
outcomes.
The t-test results of the analysis based on contrast coefficients are summarized as follows:
1. On the 1st contrast, the value of t0 = 2.858 and the value of p = 0.005 / 2 = 0.0025 <α =
0.05; it means that H0 is rejected, so it can be concluded that the mathematics learning
outcomes in the analytical assessment criteria group are significantly higher than those in
holistic assessment group.
2. On the 2nd contrast, the value of t0 = 5.930 and the value of p = (9,167.10-9) / 2 =
4,58344.10-9 <α = 0.05; it means that H0 is rejected, so it can be concluded that the
learning outcomes of mathematics in the PPKK model group are significantly higher
than those in the conventional learning group.
3. On the 3rd contrast bar, the value of t0 = -2.087 and the value of p = 0.038 <α = 0.05; it
means H0 is rejected, so it can be concluded that the assessment criteria and learning
models have a significant interaction effect on mathematics learning outcomes.
4. On the 4th contrast line, the value of t0 = 0.545 and the value of p = (0.586 / 2) = 0.293>
α = 0.05; it means that H0 is accepted, which means the data do not support the research
hypothesis (H1). This states that the group of students in analytical assessment have
higher mathematics learning outcomes than the group of students in holistic assessment.
5. On the 5th contrast line, the value of t0 = 3.497 and the value of p = (0.00055 / 2) =
2.75.10-4 <α = 0.05. it means that H0 is rejected, so it can be concluded that specifically
for the group of students who are given a conventional learning model, the learning
outcomes of mathematics in the analytical assessment group are significantly higher than
those in the holistic assessment group.
6. On the 6th contrast, the value of t0 = 2.718 and p-value = 0.007 / 2 = 0.0035 <α = 0.05; it
means that H0 is rejected. So it can be concluded that specifically for the group of
students who are given an analytical assessment, the learning outcomes of mathematics
in the PPKK learning model group are significantly higher than those in the conventional
learning group.
7. On the 7th contrast line, the value of t0 = 5.669 and the value of p = (3.661x10-8) / 2 =
1.8305x10-8 < α = 0.05; it means that H0 is rejected. So it can be concluded that
specifically for the group of students who are given a holistic assessment, the
mathematics learning outcomes of students in the PPKK model group are significantly
higher than those in the conventional learning model group.
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On the 5th contrast line, the value of t0 = 3.360 and the value of p = 0.038 < α = 0.05; it
means H0 is rejected, so it can be concluded that the assessment criteria and adversity
quotient have a significant interaction effect on mathematics learning outcomes.
On the 9th contrast line, the value of t0 = 4.397 and the value of p = (1.576x10-5) / 2 =
0.788x10-5 < α = 0.05; it means that H0 is rejected, so it can be concluded that
specifically for the high adversity quotient students group, the mathematics learning
outcomes in the analytical assessment group are significantly higher than those in the
holistic assessment group.
On the 10th contrast line, the value of t0 = -0.355, because this hypothesis is a right-side
hypothesis and the t-test statistical value obtained is negative, and the conclusion that H0
is accepted. which means the data do not support the research hypothesis (H1), which
states that specifically for the group of the students with low adversity quotient,
mathematics learning outcomes in the analytical assessment criteria group are higher
than those in the holistic assessment group.
On the 11th contrast line, the value of t0 = -0.643 and p = 0.521> α = 0.001; it means that
H0 is accepted, it can be concluded that the data does not support the research hypothesis
(H1), which states that the assessment criteria and adversity quotient influence
mathematics learning outcomes.
On the 12th contrast line, the value of t0 = 3.739 and the value of p = (0.00225 / 2) =
1.125x10-3 <α = 0.05; it means that H0 is rejected, so it can be concluded that for the
group of students who have high adversity quotient, the learning outcomes of
mathematics in the PPKK model group are significantly higher than those in the
conventional learning group.
On the 13th contrast, the value of t0 = 4.648 and the value of p = (5.231x10-6) / 2 =
2.6155x10-6 <α = 0.05; it means that H0 is rejected, so it can be concluded that
specifically for the group of students with low adversity quotient, mathematics learning
outcomes in the PPKK model group are significantly higher than those in the
conventional learning group.
On the 14th contrast line, the value of t0 = 2.454 and p = 0.015 <α = 0.05; it means that
H0 is rejected, so it can be concluded that the assessment criteria, learning models, and
adversity quotient have a significant interaction effect on mathematics learning
outcomes.
On the 15th contrast line, the value of t0 = 3.293 and the value of p = (0.001 / 2) = 0.0005
<α = 0.05; it means H0 is rejected, so it can be concluded that specifically for the group
of students with high adversity quotient given PPKK learning model, mathematics
learning outcomes in the analytical assessment group are higher than those in the holistic
assessment group.
On the 16th contrast line, the value of t0 = 2.925 and p = (0.004 / 2) = 0.0002 <α = 0.05; it
means that H0 is rejected, so it can be concluded that learning for the group of students
with high adversity quotient given conventional learning, mathematics learning outcomes
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in the assessment criteria group are significantly higher than those in the holistic
assessment group.
On the 17th contrast line, the value of t0 = -2.522, because this hypothesis is a right-side
hypothesis and the t-test statistic value obtained negatively and the conclusion that H0 is
accepted. This means the data do not support the research hypothesis (H1), which states
that specifically for the group of students with low adversity quotient is given PPKK
learning, mathematics learning outcomes in the assessment criteria group are
significantly higher than in the holistic assessment group.
On the 18th contrast line, the value of t0 = 2.020 and the value of p = (0.044/2) = 0.022
<α = 0.05, means H0 is rejected; it can be concluded that specifically for the group of
students with low adversity quotient is given conventional learning, mathematical
learning outcomes in the analytical assessment criteria group are significantly higher
than those in the holistic assessment group.
On the 19th contrast line, the value of t0 = 2.828 and the value of p = (0.005 / 2) = 0.0025
<α = 0.05; it means that H0 is rejected, so it can be concluded that specifically for the
group of students with high adversity quotient given analytical assessment, mathematics
learning outcomes in the PPKK model are significantly higher than those in a
conventional learning group.
On the 20th contrast line, the value of t0 = 2.460 and the value of p = (0.015/2) = 0.0075
<α = 0.05; it means that H0 is rejected, so it can be concluded that specifically for the
group of students with high adversity quotient given holistic assessment, mathematics
learning outcomes in the PPKK model group are significantly higher than those in a
conventional learning group.
On the 21st contrast line, the value of t0 = 1.016 and the value of p = (0.311 / 2) =
0.1555> α = 0.05; it means that H0 is accepted, which means the data do not support the
research hypothesis (H1). This states that specifically for the group of students with low
adversity quotient is given analytical assessment, mathematics learning outcomes in the
PPKK learning model group are higher than those in a conventional learning group.
On the 22nd contrast bar, the value of t0 = 5.557 and the value of p = (6.540x10-8 /) 2 =
3.27x10-8 <α = 0.05; it means that H0 is rejected, so it can be concluded that specifically
for the group of students with low adversity quotient is given holistic assessment,
mathematics learning outcomes in the PPKK model group are significantly higher than
those in a conventional learning group.

Assessment criteria are to measure the students’ learning outcomes directly and not just
assess the students’ learning outcomes achieved through tests that only choose the correct
answer from a series of answer choices that have been provided. Analytical assessment is an
assessment system integrated with the learning process in helping direct student abilities
through the results of learning activities that have been skipped. Analytical assessment makes
learning more relevant to students' lives in the real world. Therefore, analytical assessments
are always based on active students’ participation, tasks that are given or that students do are
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inseparable from the whole learning process. Analytical assessment is not just to find out the
position of students at a time in the learning process, but more than that. Analytical
assessment is intended to improve the learning process itself through feedback made by the
teacher. Through analytical assessment, students are more competent in solving problems, i.e.
students are trained in their abilities to be able to think logically and be able to communicate
their ideas.
In connection with the previous, in analytical assessment, the teacher always compiles
mathematical problems not only to measure understanding of the principles, memories, and
applied formulas, but the questions compiled are also questions that require structured
reasoning through several stages that must be planned with carefully thought out. If possible,
the stages of each other's questions are conditional so that students are accustomed to solving
mathematical problems systematically and logically. Therefore, analytical assessment in the
process of learning mathematics is an exercise for students to improve their competence
through exercises in imitation (perception), compiling (manipulating) ), doing procedures
(precision), doing well and precisely (articulation), and taking action naturally
(naturalization). Finally, the role of analytical assessment in mathematics learning can give
students a deeper understanding of solving mathematical problems so that they can provide
practical values in real life.
In analytical assessment, the questions given to students, in general, are in the form of story
questions, proving mathematical applications that contain several mathematical concepts, and
these concepts can be linked to other concepts so that students can find patterns or steps that
must be passed. Mathematical problems in analytical assessment have a relatively similar
mindset as problem solving, that is analytical thinking skills are needed. With these abilities,
mathematical concepts contained in story problems can be manipulated in the form of simpler
mathematical models with simple mathematical models. Students are getting easier to answer
and less likely to be mistaken both in the process of solving problems and in the results of
calculations.
Holistic assessment in mathematics learning leads most teachers who teach in class only rely
on questions that are ready to use in textbooks or books circulated among students in general.
So the questions given to students are relatively not challenging to think at a higher level
(highest in the application aspect and relatively few story problem models). As a
consequence, if a problem requires a higher thought process for a group of students who are
given a holistic assessment, it allows the questions given are not answered correctly. This is
consistent with the results of research which states that the results of mathematics learning
group of students given an analytical assessment is higher than the results of learning
mathematics group of students given a holistic assessment.
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Further research findings reveal that the learning process in the classroom still uses many
conventional approaches (mechanical), where a teacher actively teaches mathematics, then
provides examples and exercises; on the other hand, students function like machines, they
listen, take notes, and do the tasks provided by the teacher. This fact shows that not a few
students who still consider mathematics as a subject that makes "stressed", makes the mind
confused, time-consuming, and tends to just fiddle with formulas that he thinks are not useful
in life. As a result, mathematics is seen as a hard science that does not need to be learned.
Furthermore, it is explained that there is rarely found a process of learning mathematics that
is directly related to real life. That students need the student worksheet to learn mathematics.
The sheet should use varied examples and simple language (Yerizon, Putra, and Subhan,
2018). Russo and Russo (2019: 714) assumed that creating and delivering interest based units
of work would allow teachers to experience greater enjoyment when teaching mathematics,
by enabling teachers to introduce mathematical content through a topic area in which they
were highly passionate.
In conventional learning, there are still teachers who are apathetic so that the learning process
is monotonous. In the end, students feel bored and often become not interested in learning
mathematics. The existence of the PPKK learning model is felt to be able to improve
conventional learning conditions by changing a dry and mechanical approach to be more
enjoyable and meaningful for both teachers and students. Therefore, organizing PPKK
learning effectively can make students excited about practicing the PPKK learning model.
Gamit, Antolin, and Gabriel (2017) in their research concluded Cooperative learning
activities such as group activities, peer tutoring/mentoring, group games, and problem solving
activities help the learners understand the concept and gain long term mastery skills in
Mathematics.
The interaction effect between the assessment criteria and the learning model on mathematics
learning outcomes at a 95% confidence level shows that this study supports the truth of the
proposed hypothesis. Based on this, it provides an understanding that differences in
mathematics learning outcomes are primarily determined by differences in assessment criteria
and learning models that indicate : (1) specifically for the group of students given analytical
assessment, mathematics learning outcomes in a group of PPKK learning model is higher
than students' mathematics learning outcomes in a group of the conventional learning model.
(2) Specifically, for the group of students given holistic assessments, learning outcomes of
mathematics in the PPKK learning model group are higher than mathematics learning
outcomes in the conventional learning model group. (3) Specifically for the group of students
given PPKK learning model, mathematics learning outcomes in analytical assessment group
is higher than mathematics learning outcomes of students in the holistic assessment group,
and (4) specifically for the group of students given a conventional learning model, the
learning outcomes of mathematics in the analytical assessment group is higher than the
mathematics learning outcomes of students in the holistic assessment group.
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The interaction effect between assessment criteria and adversity quotient on mathematics
learning outcomes at a 95% confidence level shows that this study supports the truth of the
proposed hypothesis. The results of the analysis provide an understanding that differences in
students’ learning outcomes in mathematics are primarily determined by differences in
assessment criteria and adversity quotient that indicate: (1) specifically for the group of
students given analytical assessment, students’ learning outcomes in the high category
adversity quotient group are higher than the results of learning mathematics in the low
category adversity quotient group, (2) specifically for the group of students given a holistic
assessment, students’ mathematics learning outcomes in the high category adversity quotient
group is lower than the mathematics learning outcomes of students in the low category
adversity quotient group. (3) Specifically for the group of students with high adversity
quotient category, the mathematics learning outcomes of students in the analytical assessment
group is higher than mathematics learning outcomes in holistic assessment group, and (4)
specifically for the group of students with low adversity quotient category, mathematics
learning outcomes in analytical assessment group are higher than mathematics learning
outcomes in holistic assessment group.
The interaction effect among the assessment criteria, learning models, and adversity quotient
on mathematics learning outcomes at a 95% confidence level shows that this study supports
the truth of the proposed hypothesis. The results of the analysis provide an understanding that
differences in student mathematics learning outcomes are primarily determined by
differences in assessment criteria, learning models, and adversity quotient. Analytical
assessment is usually used to assess the quality of students’ work in completing an
assignment, for example, assessing tasks performed by students so that the teacher can have
complete information about his or her students. Therefore, analytical assessment becomes
very important for teachers to observe the students’ learning progress, and also to assess the
ability and achievement of students’ learning outcomes. The teacher immediately determines
the learning outcomes to be assessed, designs and makes appropriate assessment instruments,
carries out the assessment, and analyzes the results of the assessment to ensure the
development of the individual's potential as a whole and is integrated from the intellectual
and emotional aspects by the learning objectives of mathematics.
The analytical assessment used in a group of high category adversity quotient students aims
to measure mathematics learning that cannot be measured properly when using objective
tests. Analytical assessment requires students to demonstrate what they know actively. Most
importantly, analytical assessment can motivate to improve learning, understanding what they
need to know, and what they can do. This is in line with the cognitive learning theory put
forward by experts who say that analytical assessment should follow a scheme consisting of
hierarchical structure, progressive differences, and integrative reconciliation.
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Analytical assessments applied to high category of adversity quotient students group, concept
maps, and integrative reconciliation are shown with cross links between groups and then
given a rule to do: (1) numerical assessment with clear scoring (rubric) with the aim of: first,
scoring is based on valid prepositions. (2) Calculation with valid hierarchical levels and
scoring each level as many relationships are made. (3) Crosslinks that show valid
relationships between two different sets (segments) are more important than hierarchical
levels because this might be a sign of integrative adjustments, and (4) students are expected
to be able to provide specific examples in some cases to ensure that students know events or
objects that are indicated by the concept label.
The concept of an assessment carried out on high category adversity quotient student groups
as described above leads more to a realistic mathematical approach known as a didactical
assessment, which is an assessment aimed at supporting the learning process. The assessment
is closely related to the group of students who have high category adversity quotient that is
part of everyday educational practice in the classroom. In the assessment, the purpose is
didactical, meaning that the teacher tries to gather convincing data about students and their
learning processes to make specific educational decisions. The content of the assessment is
also didactical meaning. The content of the assessment is not only specific to skills that are
easily assessed but some of the objectives contained in KTSP 2006. The assessment
procedure is also didactical, meaning that the procedure applied is an integration of learning
and assessment and is a phase in the teaching-learning process. The technique is expected to
provide information on the learning process and learning outcomes as clearly as possible so
that the teacher gets information about what students are thinking and how students learn to
understand the material as clearly as possible.
The above research findings, when we compare it with conventional mathematics learning
conducted at school, show that the activities are started with the teacher's activities explaining
a particular learning topic, then proceed with giving exercises to students. If many students
can work on the practice questions as described, the teacher feels satisfied and considers
himself successful. But if on the contrary or just say that many students have not been able to
work on the problem, the teacher sometimes experiences emotional changes that result in
changes in the learning atmosphere. Students are made scapegoats for the success or failure
of the learning process with the argument that students do not pay attention to what has been
explained, students are lazy to learn, and so forth, then the teacher takes a firm attitude and
creates a military-style learning atmosphere, students must be silent when the teacher teaches
and explains so quick to understand. As a result, most students find it difficult to learn
mathematics because of the tense of the atmosphere when they are studying. Its consequences
on the phenomenon that mathematics becomes a scary and boring lesson. Even though more
than 80% of students exhibit a positive attitude towards mathematics, the majority are failing
their mathematics examinations (Mazana, Montero, and Casmir, 2019). The result was
consistent with Capuno, et al (2019), students expressed that math is essential in their life
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because they can apply these concepts in some of their daily activities. The overall weighted
mean of 3.88 with a standard deviation of 0.929. This indicates that the respondents had
positive attitudes in terms of the value of math.
Students with high category adversity quotient have sufficient strategy to be developed to
make learning more productive and meaningful, without having to change the existing
curriculum and order. With students invited to work and experience, students will easily
understand the concept of material, and later, students are expected to be able to use their
reasoning to solve existing problems. Thus students can easily understand the learning
process in class and can be continued with other groups. They are interested in learning
mathematics by paying attention to students in the high category adversity quotient group so
that the class comes alive, and students feel healthy competition in their learning to see the
challenges given by the teacher. The result was consistent with Peteros, et al (2019), the
effectiveness of the Mathematics instruction can be measured through the academic
achievement of the students, which in terms of knowledge and skills acquired and developed,
the researchers found out that the average grade of the respondents was 79.37 percent, which
is described as reasonably satisfactorily.
Further research findings explained that although the application of the PPKK learning
concept is to place students as subjects of learning, where students are expected to play an
active role in each learning process by finding and exploring their subject matter, for
example, students are expected to learn through group learning, discussion, mutual
acceptance and giving, but the reality in the class is not all students have high motivation to
learn; consequently, students' mathematics learning outcomes are low. It was further
explained that one of the steps in solving mathematical problems that are difficult for students
to feel is to find relevant knowledge or concepts and the resolution of possibilities that lead to
resolution because the relationship between analytical assessment and the high level of ability
of students in adversity quotient categories is expected to be applied in the learning process
as expected in the analytical assessment.
This is when compared to the ability of low category adversity quotient students. There are
some weaknesses found, namely: (1) students are quickly bored if given challenges or
complex problems and gradually become uninterested in learning mathematics, and (2)
students in working on problems or the task are very dependent on the existing textbook,
where the quality of the questions in the book mostly measures only the level of
understanding and the highest application of the formulas that have been studied previously.
Thus, when faced with an analytical assessment model that requires high analysis, most
students are not able to complete it. Besides, in the learning process in the low category
adversity quotient students, the learning patterns are too much dependent on the teacher,
especially in the transformation of knowledge to students. The process of learning
mathematics is still mostly done monotonously or, in other words, the creativity of students to
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improve students' understanding of mathematics according to what is expected is still lacking.
The learning model causes many students to become apathetic without creativity so that
students’ learning outcomes end in incomplete eventual learning outcomes, and the math
learning outcomes are low.
Furthermore, in the learning process by using a holistic assessment of problem solving using
a theoretical approach to determine definite answers, previously the examples of solutions
have been widely discussed by the teacher in class. Besides, the assessment of students’ basic
competencies is done by the teacher at the end of the learning unit which allows students to
be better prepared in facing the tests that will be given by the teacher, and, in the end, the
students' mathematics learning outcomes will be high. This is consistent with the results of
the study, which states that for the group of students with low category adversity quotient
ability in the conventional learning model, mathematics learning outcomes in the analytical
assessment is higher than mathematics learning outcomes in the holistic assessment group.
Based on these findings, it can be explained that the teacher in implementing mathematics
learning becomes the subject and determinant of everything in the process of learning
mathematics. While students only become objects like an empty container that is ready to be
filled by anything; in fact, what students get from the conventional mathematics learning
process resembles that of a child two years old who is learning to say numbers one, two,
three, and do not know what those numbers mean. It is ironic again if students do not
understand the purpose of the material being studied because they only accept several
materials provided by the teacher. When students are asked to re-express what they have
learned they just stay quiet, because students never been trained to explore solving
mathematical problems both in class and outside the classroom, in terms of the educational
process that should be that students are given the freedom to determine what, how, why, and
when to learn mathematics. As a result, students become quiet and cannot do anything, so
that the learning outcomes of mathematics are low.
Based on that fact, when students are confronted with mathematical problems that require
high analysis, most are not able to solve them, so the students' assumption that mathematics is
difficult is following Soedjadi (2000) opinion that the current mathematics curriculum clearly
emphasizes on what must be taught. Still, it does not lead to how to interpret the teaching
material. In terms of the curriculum arranged to be able to meet the demands of life and the
demands of the development of science so rapidly and technological developments that have
directly affected daily life.
The presence of the PPKK learning model is felt to be able to improve conventional learning
conditions by changing dry and mechanistic approaches to be more fun and meaningful for
both teachers and students. Therefore, organizing PPKK learning effectively and can make
students excited to follow it is something that cannot be bargained anymore to go to a nation
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that is capable of excelling in human resources. By practicing the PPKK learning model, it is
expected that the spirit of mathematics can be saved. In other words, students become happy
to learn mathematics and are free from the phobia of mathematics. By knowing the relation of
mathematics to the realistic world, surely students are eager to learn mathematics.
Based on the above concept, there are three things that teachers should do in class: (1) the
teacher emphasizes the process of student involvement in the learning process so that every
mathematical problem is related to the subject being studied, and students find their solutions,
(2) to facilitate the steps in solving mathematical problems, students are trained to use a
model approach to concretize problems that are still abstract (concepts) so that students easily
solve these problems, and (3) learning is associated with real life, the teacher not only expects
students to understand the material learned but how the subject matter can color his behavior
in everyday life.
The process of solving a mathematical problem in principle can be started from informal
mathematics arranged systematically into formal mathematics. Informal mathematics
presents a variety of freedom of thought in obtaining ideas and expressing ideas so that a
mathematical solution is drawn, and an informal mathematical solution can be obtained by
elaborating the ability to think that is more real and easy to understand. The completion of
mathematics in an informal way can be an inspiration for the completion of mathematics in a
formal way. These ideas are then arranged systematically step by step so that each stage
becomes clear and orderly. The rearrangement of the draft that has been poured is intended
for the following purposes: (1) helps students remember more quickly, (2) helps reduce the
process of solving mathematical problems, (3) helps to elaborate, add and complete, and (4)
helps students become more understanding.
Explanation of the above research findings, in line with the results of the study which state
for the group of students with high adversity quotient in the holistic assessment, mathematics
learning outcomes in the PPKK learning model group are higher than the mathematics
learning outcomes in the conventional learning model group.
Conclusion
Based on the findings taking into account the limitations of the study, several conclusions are
taken as follows: (1) students’ mathematics learning outcomes in the analytical assessment
group are higher than those in the holistic assessment group, (2) students’ mathematics
learning outcomes in the PPKK model group are higher than those in the conventional
learning model group, (3) there is an interaction effect between the assessment criteria and
learning models on mathematics learning outcomes, (4) specifically for the group of students
given the PPKK model, mathematics learning outcomes in analytical assessment group are
lower than those in holistic assessment group, (5) specifically for the group of students given
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conventional learning, mathematics learning outcomes in analytic assessment group are
higher than those in holistic assessment group, (6) specifically for the group of students given
analytical assessment, mathematics learning outcomes in PPKK model group are higher than
those in conventional learning group, (7) specifically for the group of students given the
holistic assessment, mathematics learning outcomes in the PPKK model group are higher
than conventional learning group, (8) there is an interaction effect between the assessment
criteria and adversity quotient on mathematics learning outcomes, (9) specifically for the
group of students with high adversity quotient, the mathematics learning outcomes in the
analytical assessment group are higher than those in the holistic assessment group, (10)
specifically for the group of students with low adversity quotient, mathematics learning
outcomes in analytical assessment group are higher than those in holistic assessment group,
(11) there is no interaction effect between learning models with adversity quotient on
mathematics learning outcomes, (12) there is an interaction effect between assessment
criteria, learning models, and adversity quotient on mathematics learning outcomes, (13)
specifically for the group of high adversity quotient students given the PPKK model, the
mathematics learning outcomes in the analytical assessment group are higher than those in
the holistic assessment group, (14) specifically for the group of high adversity quotient
students given the conventional learning model, the mathematics learning outcomes in the
analytical assessment group is higher than those in the holistic assessment group, (15)
specifically for the group of low adversity quotient students given the PPKK model, the
mathematics learning outcomes in the analytical assessment group are lower than those in the
holistic assessment group, (16) specifically the group of low adversity quotient students given
conventional learning model, mathematics learning outcomes in analytical assessment group
are higher than those in holistic assessment group, (17) specifically for the group of high
adversity quotient students given analytical assessment, mathematics learning outcomes in
PPKK model group are higher than those in conventional learning group, (18) specifically for
the group of high adversity quotient students given holistic assessment, mathematics learning
outcomes in the PPKK model group are higher than those in conventional learning group,
(19) specifically for the group of low adversity quotient students given the analytical
assessment, mathematics learning outcomes in the PPKK model group are lower than those in
conventional learning group, and (20) specifically for the group of low adversity quotient
students given holistic assessments, mathematics learning outcomes in the PPKK model
group are higher than those in conventional learning group.
Implications
Analytical assessment is an assessment system that is integrated with the mathematics
learning process in helping direct students' abilities through the results of learning activities
that have been passed (learning experience). Analytical assessment makes learning more
relevant to students' lives in the real world. Therefore, analytical assessment is always based
on the active participation of students; tasks given or undertaken by students are inseparable
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from the whole learning process. Analytical assessment is not just to find out the position of
students at a time in the learning process, but more than that, analytical assessment is
intended to improve the process of learning mathematics itself through feedback made by the
teacher. Therefore, by applying analytical assessment in mathematics learning, students are
expected to be more competent in solving problems, be able to think logically and be able to
communicate their ideas.
Noting the things that have been described, then in the learning process in class, three things
need to be done by the teacher: (1) the teacher emphasizes the process of student involvement
in the learning process so that every mathematical problem is related to the subject matter
being studied, students find their solutions, (2) to facilitate the steps in solving mathematical
problems students are trained to use a model approach to concrete problems that are still
abstract (concept) so that students easily solve these problems, and (3) learning is associated
with real life, the teacher not only expects students to understand the material learned but
how the subject matter can color their behavior in everyday life.
Thus the results of this study provide the implication that in the process of learning
mathematics in junior high school, it is expected that the mathematics teacher applies the
PPKK model in mathematics learning. By doing so, the teacher can improve the learning
process as well as improve the mathematics learning outcomes to make students as human
beings having the ability to learn can develop their potential, and develop further knowledge
for their benefits in the future.
The purpose of the assessment in the learning process is to measure how far the level of
success of the teaching and learning process that has been implemented, developed and
implanted in schools and can be internalized, practiced/applied, and maintained by students in
everyday life. Besides, the assessment also aims to find out how far the teacher's success in
implementing the learning process, which is used as feedback for teachers in planning the
next learning process. This is intended to maintain, improve, and complete the learning
process implemented. This assessment must be conducted honestly and transparently to
reveal real information.
Nothing the explanation above, to assess the students’ learning progress according to
curriculum standards, assessment criteria have the following characteristics: (1) assessment is
not to classify students (discrimination), but to serve individual students in developing their
abilities. (2) Using reference assessment criteria (criterion-referenced assessment), not
assessment norm reference (norm-referenced assessment). (3) The main reference assessment
is the basic competencies formulated in the curriculum. (4) Applying various ways of
assessment, including portfolios, products, and performance, and (5) the results of evaluating
student learning progress are presented in a student competency profile, containing complete
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information, and is easily understood by students, parents, other teachers, and graduates
users.
Furthermore, it was also explained that conventional learning makes it easy for teachers to
organize subject matter because in conventional learning, in general, the subject matter is
uniformly absorbed by students, both in sequence and in its scope. Be informative or fact,
mainly intended to provide information or as an introduction in the teaching and learning
process. So that in the learning process, students listen more or ask questions about the
subject matter. The conventional learning process can shape the ability of students to attend
and form the ability to ask questions. Therefore, for the success of conventional learning, the
teacher always tries to link the stimulus and response in the teaching and learning process
through question and answer that allows for interaction and educational communication. The
most important thing to consider in conventional learning is the process of learning with
questions and answers, including students must first know the basic information through
reading or listening about the material to be discussed. As a result, the teacher easily directs
an incorrect answer to the correct answer. Ways and good attitudes from the teacher can
arouse students' motivation and confidence in asking and answering.
Thus the results of this study have implications that in the process of learning mathematics in
junior high school, it is expected that mathematics teachers apply holistic assessments with
conventional models in mathematics learning so that they can improve the learning process
while improving mathematics learning outcomes to make students as human beings who have
the learning ability can develop their potential and develop further knowledge for their
benefits in the future.
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Figure 1. Boxplot of Mathematics Learning Outcomes Scores for Group
of Analytical Assessment and Holistic Assessment Criteria

Figure 2. Boxplot of Mathematics Learning Outcomes Scores on
Assessment Criteria Factors, Learning Models, and Adversity Quotient

958

International Journal of Innovation, Creativity and Change. www.ijicc.net
Special Edition: Safe Communities, 2020
Table 1. Factorial Experimental Design 2 X 2 X 2
Adversity Quotient (C)

Learning Model
(B)
PPKK (B1)

High (C1)

Conventional (B2)
PPKK (B1)

Low (C2)

Conventional (B2)

Assessment Criteria (A)
Analytical (A1)
Holistic (A2)
[ Y ]111k
[ Y ]112k
k = 1, 2, ....,n111
k = 1, 2, ...,n112
[ Y ]121k
[ Y ]122k
k = 1, 2, . ..,n121
k = 1, 2, . ..,n122
[ Y ]211k
[ Y ]212k
k = 1, 2, . ..,n211
k = 1, 2, . ..,n212
[ Y ]221k
[ Y ]222k
k = 1, 2, . ..,n221
k = 1, 2, . ..,n222

Information:
Y = scores of students’ mathematics learning outcomes, k = number of observations for each
cell
Table 2. Contrast Coefficients between Student Groups based on Factors A, B, and C
A=1
A=2
B=1
B=2
B=1
B=2
Contrast
C=1
C=2
C=1
C=2
C=1
C=2
C=1
C=2
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

111

112

121

122

211

212

221

222

1
1
1
1
0
1
0
1
1
0
1
1
0
1
1
0
0
0
1

1
1
1
1
0
1
0
-1
0
1
-1
0
1
-1
0
0
1
0
0

1
-1
-1
0
1
-1
0
1
1
0
-1
-1
0
-1
0
1
0
0
-1

1
-1
-1
0
1
-1
0
-1
0
1
1
0
-1
1
0
0
0
1
0

-1
1
-1
-1
0
0
1
-1
-1
0
1
1
0
-1
-1
0
0
0
0

-1
1
-1
-1
0
0
1
1
0
-1
-1
0
1
1
0
0
-1
0
0

-1
-1
1
0
-1
0
-1
-1
-1
0
-1
-1
0
1
0
-1
0
0
0

-1
-1
1
0
-1
0
-1
1
0
-1
1
0
-1
-1
0
0
0
-1
0
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A=1

Contrast
20
21
22

B=1
C=1
C=2

B=2
C=1
C=2

A=2

B=1
C=1
C=2

B=2
C=1
C=2

111

112

121

122

211

212

221

222

0
0
0

0
1
0

0
0
0

0
-1
0

1
0
0

0
0
1

-1
0
0

0
0
-1

Table 3. Recapitulation of Mathematics Learning Outcomes in Assessment Criteria
Assessment
Statistics
95% CI
N
Minimum Maximum Mean Std.Dev
S.E
L.B
U.B
Criteria
Analytical
140
34
90
61,30 11,178 0,945 59,43 63,17
Holistic
140
34
81
57,96 10,400 0,879 56,23 59,70
Total
280
34
90
59,63 10,905 0,652 58,35 60,92
Table 4. Scores of Mathematics Learning Outcomes on Assessment Criteria Factors
Assessment
Total Mathematics Learning Outcomes
Total
1
2
3
4
5
Criteria
Amounts
26
29
30
29
26
140
Analytical
%
18,6
20,7
21,4
20,7
18,6
100
Amounts
32
42
29
21
16
140
Holistic
%
22,9
30,0
20,7
15,0
11,4
100
Amounts
58
71
59
50
42
280
Total
%
20,7
25,4
21,1
17,9
15,0%
100
Table 5 F-Test on the Effects of All Factors A, B, C, and Interactions on Y-Mean
Parameters
Source
Corrected Model
Intercept
A
B
C
A*B
A*C
B*C
A*B*C
Error
Total
Corrected Total

JK

Df

7244,711(a) 7
995677,889 1
778,889 1
3353,432 1
1007,004 1
415,289 1
1076,432 1
39,375 1
574,289 1
25934,400 272
1028857,000 280
33179,111 279
960

RJK
1034,959
995677,889
778,889
3353,432
1007,004
415,289
1076,432
39,375
574,289
95,347
-

F

P

10,855
1,149x10-11
10442,67 6,57x10-221
8,169
0,005
35,171 4,156x10-9
10,561
0,00677
4,356
0,038
11,290
0,000461
0,413
0,521
6,023
0,015
-
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