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Background %

PISA is a low-stakes test for students, meaning there are no consequences for poor performance or non-
participation.

PISA does not require any preparation and is designed to assess what students can do with the
knowledge and skills they have learned in a typical school day.

-> Different from a regular school test, in which students prepare and present their best knowledge in
specific fields.

The students will not receive feedback on their performance during or after the test. These factors can
undermine student's motivation and willingness to do their best in the PISA test.

In general, students' efforts on the PISA test in Finland have declined from 2015 to 2018 and again in
2022.
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Presentation Notes
From PISA 2018 results: ” Put differently, PISA does not measure students’ maximum potential, but what students actually do, in situations where their individual performance is monitored only as part of their group’s performance. “


Effort and test motivation [

Expectancy-value theory assumes
that effort is the outcome of
expectancy and is related to test
performance (Penk & Richter 2017).

The effort put into a test has been
found to improve the outcomes, even
though the test does not have an
impact on the students themselves.
(Zilbelberg, Finney, Marsh & Anderson
2014; Cole, Bergin & Whittaker
2008).
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Motivational beliefs Achievement behaviour

Expectancy for
success

Effort —— | Test performance

Perceived value of a
test (attainment,
intrinsic, utility value,
and cost)

Fig. 1 Expectancy-value theory in the context of test-taking motivation (adapted from Eccles and Wigfield
2002; Wigfield and Eccles 2000)
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If students believe they can succeed (have high expectancy) and see the task as important or beneficial for themselves (high value), they are more likely to engage deeply and peristently to their efforts. The findings of Zilbelberg et al., And Cole et al. Highlight the importance of motivation and effort in achieving better performance, regardless of the stakes involved.  


How student effort and motivation is measured in
PISA?

Self-reported measures PISA Log data (CBA)

» Effort Thermometer (at the end of
the cognitive part of test)

» National item scale (at the end of
the questionnaire part)

* Response-time
* Time of first action

 Number of visits, short visits and
actions
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The self-report measures have several disadvantages. It is unclear how truthfully the students who have not taken the test seriously, respond to these items. Still, the self-reported measures provide direct insight of student’s personal experience on their effort and motivation in PISA test.��The student's performance during the test is also an indicator of motivation: how much time they spend on responding, how carefully they study the material needed for the task. In a computer-based assessment, this can be monitored using log data.


Effort Thermometer %

PISA 2018

“How much effort did you put into doing this test?

Effort Thermometer |
“How much effort would you have invested if your
. . How much effort did you invest?
marks from the test were going to be counted in
Please try to imagine an actual situation (at school or in some other context) that is highly important to you persenally, so
your SChOOl marks?” that you would try your very best and put in as much effort as you could to do well.
In this situation you would mark the Compared to the situation you have How much effort would you have
. . highest value on the "effort just imagined, how much effort did invested if your marks from the test

In 2022 study, n Finland the average for the first et s I e Y o o
question was 7.7 and second 9.1. o ;" =

) 8 8
In 2018 the averages were 8.0 and 9.3. 7 > 7 ’

6 38 ]
In the subset of PISA data used in our analysis, the - ¥ ;

. . 3 3 3

average for the first question was 7.8 in 2022 and 2 2 .

1 1 1
8.0 n 2018.

Click on the NEXT arrow to continue.
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In Finnish PISA 2018 and 2022, at the end of the cognitive part of the test, the students effort was assessed using two questions about their effort in PISA test. First question is about actual effort: how much effort did you put into doing this test. The second question assess the hypothetical effort – how much effort would the student have invested into the test if it would affect the school marks. 


Measuring effort with national item scale %

6

Students' lowered motivation towards school has
been a topic in education policy discussions both in

Finland and internationally.

We have used the Validated Student Opinion Scale
(SOS), developed by Wolf and Smith (1995)and
Sundre (1999), as an optional national question in
STQ.

Our aim is to investigate how students' effort and
motivation in PISA have changed between 2015
and 2022 and how this change is related to
changes in mathematics proficiency in Finland.
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The SOS effort scale (Likert 1-4)
I was motivated to do my best in the PISA test.
Imade a good effort in the PISA test.

It was important for me to do well in the PISA
test.

I worked with the problems without giving up

even though some of them were difficult.

It means a lot to me to do well in the PISA test.

[ did my best in the PISA test.
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In PISA, at the end of the student questionnaire, the students’ effort and test-motivation is measured using six national questions. The questions consider the students’ level of effort and persistence when completing the test. The questions also assess the personal importance of the test. 


Data and measures %

Finnish PISA datasets 2015 (N =5882),2018 (N =8243)and 2022
(N=10239) Table 1. The proportions of girls and boys in the data subset used

in the analysis
Students with no responses to the national items were excluded

from the dataset. After omitting missing data, the total N=16 977.

Total N Girls N (std. W eighted %) Boys N (std. W eighted %)

To measure students’effort and test motivation in PISA, the national
effort scale items were recoded (1 = agree, 0 = disagree). PISA 2015 5152 2531 (49%) 2621 (51%)

A new effort scale was calculated implementing IRT (item response
theory) approach, in more detail, 3PL-model. (see Next slide) PISA 2018 Sl 2 LU Q0% e by OV

The relationship between effort and mathematics achievement was PISA 2022 7008 3447 (49%) 3561 (51%)

modeled using survey-weighted generalized linear models with the R Total 16977 8388 (49%) 8589 (51%)

package survey (lumley 2004 ). Achievement-related models were
run across 10 mathematics plausible values, after which the
estimates and standard errors were obtained using Rubin’s Rules
(RR, see Rubin 1987).
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Brief Summary of 3PL Model Analysis ¢
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Data was recoded to binary (1 = agree, 0 = disagree)

Datasets were combined over 2015,2018 and 2022 prior to modeling.

Model was fitted using R with mirt package (Chalmers 2012).

3PLModel: Three-parameter logistic model. Parameters:

Discrimination (a): How well an item differentiates between individuals with

different levels of the latent trait (effort).

Difficulty (b): The level of the effort at which the item has a 50% chance of

being agreed.

Guessing (g): The probability of “guessing the right answer”. In other words,

probability of student agreeing on item without truly reflecting the latent trait

(effort).

Proportion of total variance: 83%

The effort scores for the students were calculated using WLE estimates (Warm,

1989).
a b

I'was motivated to do mybest in the PISAtest. 3.414  -0.501
Imade a good effort in the PISAtest. 3.892 -0.543
It was important for me to do well in the PISAtest. 5.17 -0.003
I'worked with the problems without giving up even though some ofthem were difficult. 2.518 -0.408
It means a lot to me to do well in the PISAtest. 4.592 0.165
Idid mybestin the PISAtest. 3.973 -0.784
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WLE = Weighted Likelihood Estimates. High Peak -> High discrimination; Peak location -> the difficulty level��As we can see, the discrimination parameter was highest with items that assess the personal importance of the PISA test. Interestingly, these are the same items that have guessing parameter different than zero. ��Proportion of total variance was 83 percent indicating high level of fit. The model accounts most of the variability of the item responses.
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Research questions

1. How has the effort and test motivation of Finnish students changed
in PISA test during 2015,2018 and 20227

2. What is the relationship between effort, test motivation and
mathematics achievement in PISA? How has this relationship changed
from 2015 and 2018 to 2022?

9 6.12.2024




1.How have Finnish students’effort and test

motivation changed in PISA test during 2015,2018 and |

20227

Figure 1. Distribution of responses by national effort
items in PISA 2015 -2022

Idid my best in the PISA test. 67 75 86
|

It means a lot to me to do well in the PISA 52

test. I 37 46

I worked with the problems without giving 63 72
up even though some of them were difficult. I 54

It was important for me to do well in the 61

PISA test. I 4] >

Imade a good effort in the PISA test. 58 70 79
|

Iwas motivated to do my best in the PISA 79
67
test. . 5 5

0 20 40 60 80 100
Agree or Strongly Agree (%)

2015 2018 m2022
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Figure 2. Boxplot of Finnish Students’Effort in PISA
2015,2018 and 2022

Boxplot of Finnish Students’ Effort in PISA 2015, 2018 and 2022
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As we saw earlier, the average of EFFORT thermometer in the data subset used in our analysis was 8 in 2018 and 7.8 in 2022. �Both these figures and the EFFORT thermometer tell us the same story: students’ effort and test motivation seems to be declined in Finland over past PISA cycles. �


How are the results aligned with the Effort
Thermometer (PISA 2018 & PISA 2022)?

Figure 3. Scatterplot of National Effort Scale and Effort Thermometer in Finnish
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PISA 2018 and 2022

PISA Effort Comparison (2018 vs 2022)
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In 2018, the
correlation between
Effort Thermometer
and National Effort
Scale was 0.54.In
2022,the correlation
was 044.
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We wanted to examine further whether the national effort scale and international effort thermometer results are aligned. It seems that in PISA 2018 the correlation was stronger. Still, it is not equal to one – meaning that these two scales are not completely identical. They may be measuring different aspects of students’ effort and test-motivation in PISA. �


Table 2. Summary of results when mathematics achievement is
explained by the National Effort Scale (PISA 2015,2018 &2022)

o e

T

Table 3. Summary of results when mathematics achievement is expla
by international Effort Thermometer (PISA 2018 &2022)

Estimate
513.7

Intercept

PISA 2022 -18.9*

Effort Thermometer

PISA 2018

PISA 2022
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2.What kind of relationship effort and test
motivation have to the mathematics

achievement in PISA? How has this
relationship changed in 2015,2018 and 2022?

The regression coefficient of student effort has decreased
year after year.
In PISA 2015, when comparing two students, the
student with one-unit higher national effort scored on
average 36 points higher.
In PISA 2022, the according difference was 28 points

on average.
ined
Aretheresults of the National Effort Scale in line
with the Effort Thermometer?
The overall results are similar for both models, but the
coefficient of determination is a bit bigger in Effort

Thermometer model (R2 =0.09) than in the National
Effort Scale model (R2 =0.07).
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In the latter model, the regression coefficient is smaller because the variable scale is different: in the first model, a one-unit change represents a relatively larger change in invested effort than in the latter model. Instead of looking at the regression coefficients, we should consider the coefficients of determination: How big share of the total variation the cycle and effort measure explains?


Keypoints

Effort and motivation in PISA
test seem to be declining in
Finland

As measured by the national
effort items analyzed using the
IRT model approach, effort and
test motivation in PISA have
decreased from 2015 to 2022.

The national average of the

effort thermometer has also
declined.
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The relationship between effort
and performance in mathematics
hasbecome weaker

Overall, the coefficient of
determimation was smaller when

using national effort scale.

The linear relationship between
effort, test motivation and
mathematics achievement in

PISA has become weaker.

Still, the effort mm PISA test has a
positive relationship with

mathematics achievement.
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What next?

The national effort scale brings
a new perspective of students’

test motivation and effort in
PISA test.

Effort thermometer seem not
to measure the exactly the
same thing.

It could be beneficial to utilize
the log data and combine it with
the self-reported effort scales to
enhance their accuracy.
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Presentation Notes
In PISA 2015, when comparing two students, the student with one-unit higher national effort scored on average 36 points higher. In PISA 2022, the according difference was 28 points on average. ��The correlation coefficient of national effort scale and Effort thermometer was 0.54 in 2018 and 0.44 in 2022. In addition, when modeling the relationship between mathematics achievement and these effort measures, the results were a bit different. These findings signal that these measures are not measuring completely same thing and should be investigated even further. 
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