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In Fall 2023 and Spring 2024, UH Hilo students in 24 classes in five colleges, College of
Natural and Health Sciences (CNHS), College of Arts and Sciences (CAS), College of
Hawaiian Language (CHL), College of Business and Economics (COBE), and College
of Agriculture, Forestry, and Natural Resource Management (CAFNRM), were given five
questions to assess their scientific reasoning and mathematical skills. The questions
had been created by faculty in several disciplines, including Chemistry, Marine Science,
Math, and English. Question 1 used basic arithmetic to solve a volume calculation;
Question 2 involved interpretation of a line graph about marine turtle strandings;
Question 3 required analysis of nutritional data and a study summary; Question 4 was
based on geometry and right triangles; Question 5 used a card game to assess

understanding of probability (see Appendix).

Results

For all 270 students that completed the assessment, the overall average score was 2.32
correct answers out of 5 possible with a standard error of .+/- 0.08 SE. Expressed as a
percent, the overall Average Percent Correct was 45.3% +/- 1.6 SE.

Twelve students out of 270 students got perfect scores. The students were from diverse
courses: BIOL 376 Genetics, CS 410 Elements of Computer Architecture, MARE 495
Senior Seminar, NURS 458 Nursing Review, ART 475 Data Visualization, ANTH 370
History of Anthropology Theory, ENG 413, GEOG 480/670 Geographic Information

System and Visualization, and PSY 314 Learning and Motivation.

Of the five questions asked, most students (76.3%) were able to interpret a graph
(Question 2) correctly (Fig. 1). In contrast, only a quarter of the students were able to

answer the geometry question (Question 4) (Table 1). The geometry question involved
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the use of exponents and square root and more advanced arithmetic skill to distinguish
between a perimeter and area. Almost half of the students were able to answer
questions on basic arithmetic (Question 1) and probability (Question 5). It should be
noted that Questions 3 and 5 also involved reading components tied to Lexile (grade)

reading levels.

Table 1. Average Percent of Students in all Classes with Correct Answers. n= 270
students in 24 courses.

Std.
Question Percent Error Lexile
1 Basic
Arithmetic 43.7 3
2 Graph
Interpretation 76.3 2.6
3 Inference 40.7 3 1210-1400
4 Geometry 25.6 2.7

5 Probability 45.9 3 810-1000
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Fig. 1. The average percent of students with correct answers ranged from 25.6% to 76.3% for
the five questions. The bars represent the standard error of the mean.

Data on overall average correct answers were grouped by courses in each college
(Table 2). Students in CS 410, ANTH 370 and PHIL 313 averaged three or more correct
answers. In contrast, students in POLS 470 and SOC 405, got only about 30% of the
questions correct (Fig.2). No clear pattern in correct answers among the departments

or colleges was evident (Fig. 2).



Table 2. Overall Average Correct Answers in Each Course Grouped by College. Blue =
CNHS, Green = CAS, Orange = CHL, Red = COBE, Purple = CAFNRM

Course overall Avg std error n
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Flg. 2. The average number of correct answers in each course that participated in the
assessment. Bars represent the standard error of the mean. Courses are grouped by
college: blue = CNHS, green CAS, orange = CHL, red = COBE, purple = CAFNRM.



When the two colleges, CNHS and CAS, with more than two classes participating in the
assessment were compared, there was no significant difference between the mean
scores of students from CNHS (more science and math courses) and CAS (more
humanities and social sciences courses) (Flg. 3). Success on each question was

examined for each course (Table 3).
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Fig. 3. The two colleges, CNHS and CAS, with multiple classes taking the assessment, eight
and 12 respectively, showed similar averages for correct answers on the assessment.




Table 3. Percent correct answers on each question in each course. Courses are
grouped by college: blue = CNHS, green CAS, orange = CHL, red = COBE, purple =
CAFNRM.

Course Q1.: . Q2: Graph. Q3: Q5: N
Arithmetic Interpretation  Inference Q4: Geometry Probability

BIOL376 50 75 37.5 50 50
CHEM 495 76.9 76.9 30.8 23.1 38.5
cs40 50 83.3 58.3 41.7 83.3
KES470 40 90 40 20 60
MARE 471 333 77.8 333 22.2 55.6
MARE 495 60 93.3 333 26.7 66.7
MATH424 83.3 66.7 83.3 33.3 0
NURS 458 30.4 82.6 47.8 21.7 47.8
ANTH370 60 100 100 20 60
ART475 60 80 40 20 80
comae0 40 60 40 15 40
ENG413WI 45.5 63.6 45.5 36.4 45.5
- 47.40 89.50 47.40 26.30 52.60
HIST382 40 70 40 0 60
JUPNS481 40 80 80 20 80
PART419 375 75 25 25 25
PHIL313 66.7 100 50 50 66.7
POLS 470 36.4 72.7 9.1 18.2 18.2
PSY314 35.7 714 42.9 14.3 35.7
SOC405 11.1 33.3 55.6 11.1 11.1
KHAW 304 40 100 26.7 46.7 26.7
ACC454 46.7 60 26.7 20 46.7
AERS 102 30.8 69.2 7.7 30.8 38.5
AGEN 430 25 62.5 62.5 375 50




On Question 1: Basic Arithmetic, students in only three courses had 65% correct
answers: Chem 495, Math 424, and Phil 313 (Fig. 4). On Question 2: Graph
Interpretation, students in 17 courses had over 65% correct (Fig. 5). On Question 3:
Inference, three courses had over 65% correct (Fig. 6). The percent correct for all
courses was below. 65% correct for Question 4 about Geometry (Fig. 7). Five courses
had 65% or more correct for Question 5: Probability (Fig. 8). Students in Phil 313
consistently performed well on the questions. Question 3 posed the highest level of
reading, 1210-1400, which is considered senior level high school and above. Upper
division students (usually majors in that discipline) with the higher scores tended to be
in fields that involve embedded reading. Results for AY 2023-2024 appear to follow the
same pattern for Lexile Assessment in 2015
(https://docs.google.com/document/d/1rnmd5M7bft4bUmuod8tuN7yqobS4Et-Aledit).
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Fig. 4. Percent correct answers for Question 1 about Basic Arithmetic. Courses are
grouped by college: blue = CNHS, green CAS, orange = CHL, red = COBE, purple =
CAFNRM.
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Q2: Graph Interpretation
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Fig. 5. Percent correct answers for Question 2 about Interpretation of a Graph. Courses

are grouped by college: blue = CNHS, green CAS, orange = CHL, red = COBE, purple
= CAFNRM.



Q3: Inference
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Fig. 6. Percent correct answers for Question 3 which tested Inference ability. Courses
are grouped by college: blue = CNHS, green CAS, orange = CHL, red = COBE, purple
= CAFNRM.



Q4: Geometry
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Fig. 7. Percent correct answers for Question 4 which assessed ability to use Geometry
concepts. Courses are grouped by college: blue = CNHS, green CAS, orange = CHL,
red = COBE, purple = CAFNRM.



Q5: Probability
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Fig. 8. Percent correct answers for Question 5 about Probability. Note Q5 was not given
to MATH 424 students, so no score was entered for this question. Courses are grouped
by college: blue = CNHS, green CAS, orange = CHL, red = COBE, purple = CAFNRM.



Conclusions
Students seemed to struggle with advanced arithmetic, as well as with questions
involving complex, lengthy text. The longer the question, the fewer people answered it

correctly.

In this assessment, only one course was lower division AERS 102, so we cannot make

any comparison between upper and lower division students.

In all disciplines, topics, viewpoints, and concepts can be enhanced with the
incorporation of quantitative information to stimulate and strengthen the scientific

reasoning and mathematical skills of our UH Hilo students.

Recommendations

» Develop and disseminate a large scale Lexile reading test for all majors.

» Work with majors to develop discipline-specific skills for quantitative and scientific
reasoning.

+ To test understanding of probability, use dice or marbles in a bag, instead of Blackjack
card game, since not everyone is familiar with the game.

» Assess both upper division and lower division courses.

» Assess at least three courses within each college.

* Increase the number of courses that participate.

* Repeat a SCIENTIFIC REASONING AND MATHEMATICAL SKILLS ASSESSMENT again in
the future in order to compare years.

» Encourage instructors to offer more simple word problems involving numbers in all
classes.

» Encourage the student organizations to sponsor math-based quiz contests from
time-to-time to develop a "math culture.” Quiz contests are not very common here in
UH Hilo. The contests should have some prize money to encourage students to

attend.



» UH Hilo students should be encouraged or required to participate in one or more
programs for freshmen offered at UH Hilo: 1) “Planting STEM (Science, Technology,
Engineering and Math) with ROOTS (Removal Of Obstacles To Success)” which is
offered during orientation week and includes two math sessions (common math
errors) that provide necessary tools for students to survive their STEM courses; 2)
“‘Kanu A Kupu” (to sprout, to plant) which is a summer bootcamp program; and 3)
“‘Math Jam” which is a math get-together in December. Analytical geometry is included
in the topics.

* UH Hilo should offer the Planting STEM with ROOTS, Kanu A Kupu, and Math Jam

programs on a regular basis.



Appendix:
2023-2024 SCIENTIFIC REASONING AND MATHEMATICAL SKILLS ASSESSMENT

1. Ajar weighing 1 kilogram is filled with honey, which has a density of 1.5 kilograms per liter.
When the jar is weighed again, the combined weight of the jar and honey is 4 kilograms. What is
the volume of honey?

a. 1 liter

b. 2liters

c. 3liters

d. 4.5liters

e. volume cannot be determined

2. The following graph records the number of green sea turtle strandings that have been
recorded for the Island of Hawai'i. Which of the following statements are true?

a. Turtle strandings in general have increased after 2000.
b. These fluctuations reflect a clear yearly pattern.
c. The sharp fluctuations after 2000 are a result of global warming.
d. There were no turtle strandings reported in 1985 and 2021.
e. Prior to 2000, the lower number of strandings reflect less usage of hook and line.
151 ¥
1]
&
c
g
n
- L
v
<
¢
=L
8 9
L=
0 .
1990 2000 2010 2020
Year




3. The following is a brief summary of results from a nutritional study (Wang et al., 2022):

3216 cases of colorectal cancer (men, n = 1294; women, n = 1922) were documented
during the 24-28 years of follow-up. Compared with those in the lowest fifth of
ultra-processed food consumption, men in the highest fifth of consumption had a 29%
higher risk of developing colorectal cancer, and the positive association was limited to
distal colon cancer. These associations remained significant after further adjustment for
body mass index or indicators of nutritional quality of the diet (that is, western dietary
pattern or dietary quality score). No association was observed between overall
ultra-processed food consumption and risk of colorectal cancer among women.

CNN'’s recently published its own summarization of this study: “Eating a lot of ultraprocessed
foods significantly increases men’s risk of colorectal cancer and can lead to heart disease and
early death in both men and women, according to two new, large-scale studies of people in the
United States and Italy published Wednesday in British medical journal The BMJ.”

Which of the following statements best describes the relationship between CNN’s summary and
the study results?

a. CNN’s summary is concise and accurate because the study proved eating
ultra-processed food causes cancer.

b. CNN’s summary shows bias against processed foods since ultra-processed food only
caused cancer in 29% of men.

c. CNN’s summary shows gender bias because the study shows ultra-processed foods do
not cause cancer in women.

d. CNN’s summary misinterprets the data, which only shows a correlation between diet
and cancer.

e. None of the above.

4. Your dad asks you to go to Lowe’s to pick up fencing for a rabbit enclosure. The problem is
you can’t make out some of his writing on the plans and he’s not answering his phone. So rather
than driving home and wasting gas, calculate approximately how much total fencing you will
need for the perimeter.

5 feet

a. 13 feet 12 feat
b. 17 feet
c. 30feet
d. 45 feet
e. 60 feet


https://edition.cnn.com/2022/09/01/health/ultraprocessed-foods-cancer-early-death-wellness/index.html

5. You are in Las Vegas at the Blackjack table and there are three other players along with you
and the dealer. The table plays with a single deck of 52 cards and the 4 common
suits—diamond, heart, club, and spade. Each suit has 13 cards: 2,3,4,5,6, 7, 8,9, 10, Jack,
Queen, King, and Ace. All royal cards (Jacks, Queens, and Kings) are worth 10; Aces are worth
either 1 or 11. There are no jokers. These are the cards on the draw:

Dealer
777
Player 3
10 2 2
v ' ° Q -

You need a “6” to make 21 to beat the dealer who has indicated s/he does not have Blackjack
(does not have a “ten” as the hidden card and therefore does not have 21). Assuming the dealer
also does not have a “6,” what are the odds of you drawing the card you need?

1in 2 (50%)
1in 4 (25%)
1in 13 (7%)
4in 42 (9%)
4in 52 (7%)

® oo oo



	SCIENTIFIC REASONING AND MATHEMATICAL SKILLS ASSESSMENT UH Hilo 2023-2024
	Results
	Conclusions
	Recommendations
	Appendix:
	2023-2024 SCIENTIFIC REASONING AND MATHEMATICAL SKILLS ASSESSMENT



