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hHelhY; D'RNTPX NAON
.MY2 MY TN 772 N2 D'9SNNWAN 190nI1 ARINY D'NYJTPN-Nlonb N'IMN NhNSNN ,JNNKRN MIWy2a
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Bar-Tal & Dn7w 'wixpmn xTIXRNI0 17002 'TINY T'R9N X7 Nwy 19X Drarmie nrmin
.(Biberman-Shalev, 2022)

NLYY ,D"NTPR NTINENNNA NIND 2V D'NITA INI* DIV AT 7101 NIWD 22 0'0ITIVO ,'ATPR AT 71NN
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7¢ 0717 nynwn .n"ny? NX ,NI20NN NIMDINA DTAIZN 0'0ITIVOY? NNIINI N'7OWIN NWIXPA NN
niwyw ,(SWOThn 7Tin) D1"'9xnN NYAIRA NITPANNEAXAN NN NIA¥N 2ANNN7 n7uN D'0ITIVON
NIYY7 Y71 0 TA7N DNIXR D'VITIVON NMOI7IIN "1''9OXN DY D'¥INN 72071 N77o17 2WN YyT'NY 0NNy
JIWNTY NR2NNENIMKRNNN DX

N77o00 T 2V NNl N7am DINIX NTN7NY KIN D'VITIVON NINIAR 'MYA N7VYW NI V71N X¥Nnn
AN ,N771d0 N2 AT 1201, [NTA 'ANYNA 1INV N1 N'Y7¥N7 0'0ITIVON 7Y N7ID'N X D'XNNI
.(Kelly, Cuccolo & Clinton- nT'n%7 n'mxy nidN NI D'WAIT DA D'ONIR .VVI'RYT NIANI VY
Lisell, 2022)

M'NXN DAY '90,D'TINTAN .ATIAVI D'TIN'72 0TI Y71 DY NIXIAZN 'Mun 0'01TIV0N 7Y DNI'N NINNY
I7NNY7 TIAN2 X¥N1 DT R¥AN .DN7YW 2INNN MIRN TN 7Y Nnxnixn TN 2TRA 1Y'OUn DNty
DN'X D'R2ANN DMWY DMIpd AXINA NNy o 7y (Bar-Tal & Biberman-Shalev, 2022) nmip
DNIYD LWIXEA YT DTN N2IAXK NN, NTIAYA (1101 (770 007w nnTipn nrpgnn "naim”
D'MTIEN DTN NI NAYY AT ATMTERD D712 X 07010 DNN ATIAva [1'0M DI, Nirnnii
NXIIN7 D'RNTPR-N20NN D'VITIVON 2172 INXN1 NI NPTIN NITIRA NIXIAPZN MY 2 Y90 DX NRNyn
. DI'TIN-NI'0ITIVO 272 NIZID' vyNI

NI'N [N2'OY ,D'VITIVON 7W NYWYTIN IX PTIN 7V IT'YNY D''NR'9 D'MIIA I'D TIDMI AWR NI'YYa DY DITTINNN
NTANN/ATYNI AT 7101 'R/N71D' 19011 DT [MOXNYT .NIXIAPN 'MW D'VITIVON NT'OI7IIN 7w MW [I'OXN
,90m .(Niazov, Hen & Ferrari, 2022) n"znnin NN902 0'*pn YT 0NN 17'K 0'RYAN .DNRYNT 7Y
INd ,N'MTPX N'MXY NI72101 7W NI NIdINI NN 7Y D'NITA ATNY 1" oy n775n2 0rmin 0'uITIvo
(Ben-Naim, Laslo-Roth, Einav nrroanipn nuinni nnpnn nim710-'NN 7w ANk nidind Nind 2y 0a
.Biran, & Margalit, 2019)

NN DT X¥AN .N0INY IX NN NMXYN NI7Ia0n NN 77321 I NIdT 07211 0'NRn 17'K D119XN
N2'WUN 12D N'MXYN NI7AI0NN 7V D'Y'DYNN D'RINI DN 1900 DNN'TY. N'NXYN NIZA1I0NN NN
nmyxy niaion . (Bandura, 2006)mxy 7101 7w NIRAvI0VOKRI NIN'YN NN7wUNa NICANN  NMIIpPA
,TN710 001N NNUVN NAYN (12D NIFTIN'Y NIN'YNA NN7¥NA 2I0YY7 712' DTRY NINKY NON"'NNN NN
DTN 7170102 'UNn? T NIYAITA ATARYE DAY ('Y DAY L|IXD IYIAYN N1IX Nin'yn Nnun
N210W 720 MMaia ,0'Tin'7a an'7xn? narnn ,nmyyn nizailonn ((Rushi, 2007) oTrn 7w pvn
,IDWN2 wNNWN? TXD YT 0N7 NP ayn 077170 NITIN DX N'N9NY [DIN] NAXIYA NN DTN
NNTENNL AN7¥N 7Y D7Man 7w noyn 7701 I %W nWIND waimy D210 MIYN TWONN
.(Peechapol, Na-Songkhla, Sujiva & Luangsodsai ,2018)

77N 7Y NNTIZ NN NIDT DIFTIN-NI'0ITIVOY V'O ,NTMY7 NIN AXWND NI'OXNN N'SIN'YA TN
NMIN2NN NYToNI NPTR N2'MNYI AT [120'N7 |07 DN ,WTIZN *TIN'mM N7 N N7 1220 DY NNd'AI NN
71wdn7 NXON N'PIN'YN NTAN ,NT DX DT DDA DI'RY NIA0NN-D'0ITIVONN 77N 11V TN X
AN NINTA NNXIAPZN NTIAYN NIYXAK] N'I9IN'Y N TNY70 .0 TIN'Y72 DNNYX¥N DX NN72w N9011 nonyni

noyn ,N™N1'o ,NIN1 ,DIY'" IJIad Nlda 1ToNn NM'YN NN NiDXNY nin'vna PIOD'? ni7n!



,N71V9 QIN'YY7 N71D' ,N'WIRIAN MIYPNN I9'W 0TR7 [N anatval i narwni (Wang, 2011)
D'VIX'2N NNY DRV DTRY N'OIN'Y ATIAY 7W NN L9012 .ANRNNTE NIYMA L NIFMOOXIE NIV
Vasiliou & Economides, mxy [Inva ,n'¥2'0m ,NIMNX ,DIFNYY NNATD DMI7N 79 N'RYaoion
NNIRA D700 T NIFAIR 702 (1R '9IN'Y 0112 N2V NWINN 12ya DINY ,ARIINY-01TIvo .(2007)
NI'SIN'Y NIN'YNA 0N [9INA 71¥97 |17 01172 MNIF 210 TP9NY7 721' ,Mipn nT'N'%7 Nniaa NINMol
.(Seifert & Bar-Tal 2023).nx127'7 NnI2a NID'W NYWIND ONIZn DI'OY WINTI

XY DTIZ Y IR DWOD N7 'R D NIFTIN-NF0ITIVO 2172 N2IND NRXNY NY70°ATN NIFAIRD
, Fletcher- Fletcher-) oniza nTn7n 2y nwpn n'001 nirixa Jonn ..(Barzilai-Nahon, 2006)
.(Wood, 2020

NNATI IYNY DZnnn 7702 D1YOXN DNIX .0NIT DAIMUVAR T 2V DIY9INN DAIRDI NINTTN
N7{? NIY'AI NI'AT ,NAN 1yal Dign 72an Tin'? NNYSKAL TN NIYYA NIYMAN .0I'KD 770Nl
TNI'N DY DI'K DA X NIMDINN 'MWN D'0ITIV07 NN7¥NA NIWNI NMNIyAYN AN TIN'Y7N Dnin 7347
1V1I0I'R AN L,NOPY NI'D L, VPW TN ,D™N710N , N TINY? DUIRIN D'RINN IX DAY 'RY D'0ITIVOY
27 weIpEnY nT pTn

N71D2 7171a [12'01 DI'RY? ND9N 0NN 7707 D'VITIVOY NRYOI NINTTA 17N 17'K ND'MN MO TN
D'2D1IN DO NI YI'0 K77 NIAMIDL NIA0 DY NYRNINANIMN DITTINNNN .ATAY2 N'Y7¥NY Dn7Y
INTN N7X 7D N722mM V1VI'R NIYAIL D7 YTPAT? AT 1TV ,N'2] DYV N0 .01IPA N1anY? D'upl
JITIN-NIFVITIVO QP2 INI' NN NAXIY 72701 71T DI'KY

72107 1Y NXIND LPINM NP NTN72 Nd'Na YN TN NTRI7N n7'nEn 7w n'mhann nivyosy
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@ You

Find the domain of the function f(x) = 3log2(x+4) - 1+ log2(x-2)

ChatGPT
To find the domain of the function f(z) = 3log, (z +4) — 1 + log, (z — 2), we
need to identify the values of & for which the function is defined. Remember that the
logarithmic function is defined only for positive real numbers inside the logarithm.
Additionally, we must consider any denominators or other restrictions imposed by
the expression.
For 3log, (z + 4),the argument z + 4 must be positive.
Forlog, (z — 2), the argument z — 2 must be positive.
The expression inside each logarithm must not equal zero, since logarithms of zero

are undefined.
.. The base of the logarithm, 2, is always positive.

Let's consider each condition:

x4+ 4> 0impliesz > —4.

xz 2> 0impliesz > 2.

zt+4#0andz — 2 # Oimpliesxz # —4andx # 2.

Now, let's find the intersection of these conditions to determine the domain of the function:
The function is defined forz > —4 and z > 2. However, since we need both conditions to be

true, we take the intersection of these intervals. The smaller intervalis z > 2.

So, the domain of the functionis z € (2, 00).
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@ You

solve equation: 3log2(x+4) = 1- log2(x-2)
/'/)

ChatGPT
To solve the equation 3log, (z + 4) = 1 — log, (z — 2), let's follow these steps:

1. Apply logarithmic properties to condense the equation.

o]

. Solve for & algebraically.
Let's start:
Step 1: Apply the logarithmic properties.

Use the logarithmic property: 1 log;, () = log;, (z").
So, the equation becomes:
log, (z + 4)* = log, (7@2_}‘?

Step 2: Remove the logarithm by equating the expressions inside the logarithms:

. 3_ 1
('D | 4) - rx—2
Now. we solve this equation for .
[MN5N 17nN2 NIYLY ,AN7'RUN 7 2 9o .6 TI'R

T
1

) 3 _
(z+4) == 9

(22 + 8z | 16:1

SIS SBSNNNRRNRNINNIBOERRRIERIRRES

2 + 122 4 482 + 63 =0 9

MNow, this is a cubic equation. While there isn't a general forr
is for quadratics, we can still find solutions using numerical

case, we can see that z = —3is a solution.

Therefore, the solution to the equationis z = —3.
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3log,(x+4) =1-log,(x-2)

x+4>0
x-2>0

......

XE(2 ; )
Domain

X -

..............................................

x* +10x> + 24x% - 32x-130 _
) w~2q -

x* +10x3 + 24x% - 32x-130=0

x-2#0

4 3 - 2 -

x +10x" +24x" -32x-130=0

Xy = -4.67

X, =2.01

X;-2=-6.67+0

.\2-2:0.0092==0

0

X, = -4.67
Outside of domain. False root!

X, =2.01

The root of equation
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You
Wrong: in the first step it should be 1=log_2 of 2 and not of 1

ChatGPT
You're correct. Let's correct that.

Given the equation 3 log, (x + 4) = 1 — log, (& — 2), we start by condensing the logarithms:
3log, (z+4) +log, (x —2)=1
log, (z +4)% +log, (z —2) =1

log, [(z +4)* - (z —2)] =1

Now, applying the property of logarithms log, M = N can be rewritten as bN = M, we have:

2 =(z+4)p (z—2)
2=(z+4)*-(z-2)

2=(z+4)(z+4)(z+4) (z-2)
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Basics of Quantum Mechanics
Addition of Angular Momenta

1. Explore the concept of angular momentum in quantum mechanics
and its significance in describing the rotational motion of particles on
a subatomic level.

2. Investigate the mathematical formalism behind the quantization of
angular momentum in quantum mechanics, including the
commutation relations and eigenvalue equations.

6. Explore the connection between angular momentum and symmetries
in quantum systems, including rotational symmetry and its
implications for energy eigenstates.

7. Discuss the experimental techniques used to measure angular
momentum in quantum systems, including Stern-Gerlach
experiments and magnetic resonance imaging (MRI).
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NITRWAN 1210 NYUITYYT awnnn :2X N90)

(M7 MY X" XWn n'ymnn TIN'70 DTN IMNn) D717 0nYRYY nwnnn 1.

14. Which of the following relations is expressed through the OPL sentence below? * 1 point

4. Exactly one of Olive Mill Day Shift Group
and Olive Mill Night Shift Group handles
Olive Milling.

O 1.0R

O 2.anD
O 3.x0R

O 4. Conditional

(T2 XY XU DMYN TN DTN )INN) DTN N7RYY nwnnn (2.1

1.1 Which of the following diugrum(s) correctly describe(s) an Aggregation-Participation 1 point

relation?

Eating Black Chocolate

Milk Chocolate

Chocolate

O @ O o

— Cocoa Trees
CocoaBeans

A

——  CocoaBeans | Cocoa Trees

O © 0 @



https://docs.google.com/forms/d/e/1FAIpQLSc_mJHKi_suzTNSfS95W9fq7Xp5NjlymmrfFo0YPsQvGYi1Lw/formResponse
https://docs.google.com/forms/d/e/1FAIpQLSehHKkt9LjB1EsR2uqGEfB7KsfZPkjC6FKstutSGjLPnI44Uw/viewform

NYIDQ N'YUY7WN TIN'Y70 DTN )IMN) NITN-'717'M ,201Vn a10n N7RW7 nwnnn 3. X
(TR X

3.2. What is the correct link (instead of the symbol X ) which expresses the fact that Cocoa 1 poin
Bean Profit is an attribute of the Cocoa Plantation Owner?

Cocoa
Plantation
Qwner

\

(" Gocoa Harvesting —Tas
Cocoa Bean
o Profit
N

- p

O (a) Classification-Instatiation O (b) Exhibition-Characterization

A A

O (c) Generalization-Specialization O (d) Aggregation-Participation
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Between Reflection and Construction:

Al as the New Orientalism?

Dr. Hama Abu-Kishk  Dr. Michael Dahan Mr. Abdullah Garra
Sapir College Sapir College Tel-Aviv University

Abstract

In an era of rapid technological innovation, advancements in Artificial
Intelligence (Al), particularly Large Language Models (LLMs), are reshaping higher
education and knowledge systems. These models, integral to daily digital
interactions, have raised concerns about their potential to perpetuate societal biases.
This study focuses on the empirical comparison of stereotypical biases in LLMs
between Eastern and Western contexts, investigating whether these technologies
reflect biases similar to those critiqued in Edward Said's concept of Orientalism.
Utilizing a systematic approach, we examined ChatGPT responses across diverse
personas and scenarios, alongside a visual analysis of images generated by Al, to
explore the reconstitution of Orientalism and stereotypes in LLM outputs. Our
findings reveal significant levels of bias and toxicity in text responses and orientalist
elements in Al-generated images.

Keywords

Artificial Intelligence (Al), Orientalism, Large Language Models (LLMs), ChatGPT, Bias.

Introduction

In an era where technological innovation progresses at an unprecedented pace,
advancements in Artificial Intelligence (Al) are reshaping the landscape of higher
education and knowledge systems at large. Large Language Models (LLMs) have
become an indispensable part of daily interactions for millions of users,
showcasing unparalleled proficiency in various natural language processing
(NLP) tasks (Khandelwal et al., 2023). As these models permeate widespread
usage, concerns emerge about their potential to encode and perpetuate societal
biases, resulting in representational harms for users. This research aims to
contribute to the ongoing discourse on LLM biases by conducting an empirical,
comparative analysis of stereotypical bias levels between Eastern and Western
contexts.

The prevalence of Large Language Models in search engines, chatbot interfaces,
and diverse applications has catapulted them into the mainstream, reaching
global audiences. While their capabilities are undeniably impressive, the



recognition of inherent risks linked to encoding biases from training data
underscores the need to scrutinize these models, particularly in the context of
societal and cultural variations.

Questions arise regarding the myriad training data sources and how these
impact the results provided by LLMs. As we have learned from past research,
technology is far from neutral or unbiased, in general, and can play a significant
role in perpetuating stereotypes. All technologies are developed in specific
cultural, political, social, and economic contexts. They reflect those contexts and
reconstitute them, impacting both society and culture. Many of the systems
based on Al and machine learning models have been found to be biased
(Castelvecchi, 2020; Gillingham & Graham, 2017; Leslie, 2020; Noble, 2018;
Ntoutsi et al., 2020; Park, 2019; Valentine, 2019).

This led us to question whether Al LLM frameworks such as ChatGPT or Al
image (like Midjourney, Leonardo, and IMAGINE) generators are a new
expression of bias, in particular, bias that is highly reminiscent of the critique
provided in Edward Said’s Orientalism (Said, 1978).

Orientalism

The term orientalism refers to the depiction of the Eastern world or Orient (Middle East,
North Africa, and Asia) by Western authors, architects, and artists, among others.
Edward Said’s seminal work Orientalism (1978) sought to critique Western depictions
of the Orient which he saw as prejudiced and biased interpretations of the East
influenced by Western culture and cultural traditions, and which eventually served to
justify colonialist/imperialist practices and enforce western cultural hegemony
(Gramsci, 1971).

Key aspects of Said’s conceptualization include: Eurocentrism, where the rational,
developed West is the norm and the East is seen as irrational and underdeveloped;
Power Dynamics, where Orientalism serves the imperial and colonial interests, by
justifying Western dominance; Stereotyping and Essentialism where the diverse
cultures and peoples of the orient are seen as monolithic entities, with fixed and very
often racist characteristics; Colonial Knowledge Production where Western scholars
created corpora of knowledge that served colonial administrations and provided a
rationale for Western intervention and domination; Literary, Architectural and Artistic
Representations where literature and other cultural manifestations are seen as

shaping and perpetuating stereotypes of the East (Said, 1978).

While all the aspects of Said’s approach are relevant to our ongoing research, here we
will focus primarily on the last two - knowledge production and representations in the
outputs produced by ChatGPT, in an attempt to understand the ways in which

knowledge of different cultures is both constructed and disseminated in a period where



LLMs are being widely adopted, particularly in the knowledge production and cultural
production industries. We suggest that elements of Orientalism, bias and stereotypes
are reconstituted in the outputs produced by LLMs, reflecting to a large degree the
training data as well as the embedded social, political, cultural and economic

contexts.

Methodology

For this research, we conducted a focused investigation into bias, specifically
orientalism, within ChatGPT by utilizing the "system" parameter to embody 10 diverse
personas. These personas, representing Middle Eastern and Western characters with
variations in gender, politics, and sports, were systematically prompted with queries
concerning entities spanning various scopes, including race, religion, culture, conflicts,
and other categories. Each persona responded to one query per entity-template
combination, consisting of positive, negative, and neutral templates, with word count
limits set at 15, and unlimited. Notably, the research involved a total of 5,000 queries
and responses, each encapsulating one instance of interaction, aimed at

comprehensively assessing ChatGPT's responses across different scenarios.

It is crucial to highlight that the queries to ChatGPT were made programmatically using
the ChatGPT API through Python code. This approach facilitated a systematic and
controlled method for obtaining responses, ensuring consistency in the research
process. The toxicity levels of ChatGPT's responses were then assessed using the
Perspective model through their API, providing insights into potential biases associated
with specific persona, template, and entity interactions. This methodological detail adds

transparency to the research process and underscores the reproducibility of the study.

In addition, a visual analysis was conducted on approximately 100 images generated
by Al image generators based on prompts related to Western and Eastern subjects.-
Preliminary results show that there are significant levels of toxicity in the text
responses produced by ChatGPT. Al produced images show clear signs of orientalist
elements in response to neutral prompts. In conclusion, our research illuminates the
intricate ways in which Large Language Models (LLMs), particularly within the context
of higher education and knowledge dissemination, embody and potentially propagate
new forms of Orientalism. By conducting a comprehensive analysis that juxtaposes
Eastern and Western biases through the lens of Al technologies like ChatGPT, we
reveal significant nuances in how cultural, societal, and historical biases are embedded

within these advanced Al systems. Our findings underscore the necessity for a more



nuanced understanding and critical evaluation of Al technologies, advocating for the
development of mechanisms that mitigate representational harms and ensure equitable

representation across diverse cultural contexts.
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Blended learning for elevating cognitive skills,
engagement, and academic outcomes
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Abstract

This study highlights a transformative shift in pharmacology education through a blended
learning approach, significantly improving outcomes in a nursing pharmacology course
plagued by high failure rates and marginal scores (across five cohorts, n=849 students). By
integrating question-based learning with asynchronous and synchronous sessions, tailored
for large, diverse classes, the course redesign substantially reduced failure rates by 2.8-fold
and increased average grades by 11.8-points (n=426 students). It also notably boosted pass
rates in advanced cognitive areas like 'Evaluate' and 'Create,’ while enhancing student
engagement and creating a dynamic learning environment. This approach, which bridges
gaps in higher-order cognitive skills as revealed by Bloom's taxonomy analysis,
demonstrates potential for broad application beyond health professions, preparing learners
effectively for contemporary challenges across various fields.

Keywords: question-based learning, Bloom’s taxonomy, student’s engagement, pre-clinical
education

Introduction

Pharmacology education, crucial for health professional competency in medication
management and patient safety, faces challenges with traditional lecture-based
learning (LBL). While active learning like flipped classrooms (FC) and problem-based
learning (PBL) shows promise (Hew & Lo, 2018; Stentoft, 2019; Youhasan et al.,
2021), gaps exist in effectively conveying complex pharmacological concepts to pre-
clinical students, who may lack the necessary background (Trullas et al., 2022; Xiao
et al., 2023). Our department addressed this by introducing a blended learning model
that combines question-based learning (QBL) asynchronous online activities with
synchronous in-person sessions (Morton et al., 2016), designed around Bloom’s
taxonomy to foster higher-order thinking (Giffin, 2002). Using this strategy, students
were encouraged to actively seek answers and cultivate their critical thinking and
problem-solving abilities (Torralba & Doo, 2020) but were directed to focus on all
cognitive levels throughout the course, ensuring a structured sequence in their
learning process. This approach aims to overcome the constraints of large class
sizes and resource limitations, focusing on individualized, continuous learning. The
new blended course significantly enhanced learning outcomes, demonstrating its



potential across professional health education. This methodology, which includes
comprehensive assessment and emphasizes critical thinking, offers a promising
solution to the challenges of pharmacology education, underscoring its potential for
broader application in enhancing professionals' readiness for further challenges.

Methods

A renewed blended course structure

The lecture-based learning (LBL) format spanned a 14-week semester, totaling 56
hours. Each week, four academic hours were dedicated exclusively to in-person lectures.
Starting in 2016, this LBL approach, catering to approximately 170 students per cohort, was
complemented by a problem-based learning (PBL) workshop that focused on
cardiovascular-renal system pharmacology. This workshop featured small group
discussions, with 10-12 students per group, delving into pharmacological treatments
through case studies, all facilitated by a teaching assistant.

In 2022, a renewed blended course model was launched and has since been
adopted by two student cohorts with 216 and 210 students in 2022 and 2023, respectively.
The course, curated primarily by the coordinator, maintained the original LBL timeline but
integrated a blended learning approach, melding the flipped classroom paradigm with
guestion-based learning (QBL). The content was structured hierarchically, breaking the

syllabus down into distinct units, each with different pharmacological dimensions.

Progression began when the learners accessed advanced pre-recorded videos and live
synchronous sessions. Subsequently, they participated in online quizzes. Asynchronous
online participation was facilitated via a dedicated MoodleTM platform, which served as the
primary Learning Management System (LMS). This platform displayed an array of tools:
video sessions concluded with quizzes and supported by specialized Q&A and news
forums. Employing PowerPoint® (Microsoft Corporation, Redmond, Washington) and
PanoptoTM (Panopto: Seattle, Washington), lectures were constructed and uploaded as
concise videos to the course site using PanoptoTM technology. The online quizzes created
within the LMS incorporated immediate post-completion feedback to further the learning

curve.

Following to 4-6 hours of asynchronous online activity, students participated in 2-hour

synchronous, in-person discussions with the course faculty. These sessions, held in a hall



room, mandated full attendance as specified in the course guidelines. During these
meetings, students engaged in peer learning, interacting with questions projected on the
screen, which were subsequently discussed under the faculty's guidance. Notably, the
cardiovascular system pharmacology workshops remained unchanged from the LBL
format. Likewise, the structure of the concluding examination was held in class and

remained consistent with the previous versions.

Questionnaires

The study utilized a self-administered electronic questionnaire developed according to
practice guidelines for surveys.(Artino et al., 2014) Data were collected anonymously at the
end of the course and before the final examination. The questionnaires, focusing on overall
course satisfaction via a graded scale, collected responses from five LBL cohorts (n=328)
and two blended course cohorts (n=133), using the same format for consistency.
Additionally, they featured open-ended sections for students to elaborate on the positive
and negative aspects of the course. This study was approved by the Ethics Committee of
Hebrew University (number 05122023).

Data analysis

Data collected from the two cohorts of the new blended course structure (n=426 students)
were compared with data from five years of cohorts from the previous LBL course (n=849
students). Data were analyzed using GraphPad Prism (Boston, MA, USA) statistical
software and are presented as mean + SD. Frequency distributions, with numbers and
percentages for all variables, were produced. T-test and One-way ANOVA statistical tests
were used for comparison between categorical variables; p value <0.05 was considered to

be significant.

Results

Our pharmacology course for nursing students, traditionally based on lecture-based
learning (LBL) complemented by problem-based learning (PBL) workshops, exhibited high
failure rates (37.8%) and close-to-passing average final scores (64.6 out of 100), indicating
a need for enhanced teaching methodologies. Utilizing Bloom's taxonomy to analyze exam
guestions, we identified deficits across higher cognitive skills, prompting the transition to a

blended learning format integrating question-based learning (QBL) across cognitive levels.



The shift to blended learning significantly improved academic performance, reducing the
failure rate to 13.6% and increasing average grades to 76.4. Student engagement also saw
a noticeable uptick, reflecting the format's dynamic and effective learning environment.
Despite these improvements, student satisfaction remained consistent, suggesting further
room for enhancement. Comprehensive analysis across cognitive levels revealed
significant advancements, especially in "Evaluate" and "Create" categories, highlighting the
blended format's effectiveness in fostering advanced cognitive skills and suggesting its

potential applicability beyond nursing pharmacology to various fields of education.

Discussion and Summary

The study introduces a new blended learning model that aims to fulfill the potential
of flipped classroom (FC) and problem-based learning (PBL) methods to enhance
pharmacological skills among pre-clinical students. This approach addresses the gap
between the theoretical promises of these methods and their actual, somewhat limited
effectiveness, as documented in previous research. This structure, which relies on
practicing questions across all cognitive levels within each learning unit, reaffirms the
potential of adaptive learning strategies to foster a thorough understanding, while also
emphasizing the importance of simultaneously reinforcing lower cognitive levels to establish
a foundational knowledge base. As evidenced by the significant reduction in failure rates
and improvement in average scores, the blended course format appears superior to
traditional LBL complementary to the PBL method. These results highlight the ability of the
blended course to provide a conducive learning environment that addresses the full
spectrum of cognitive abilities, ultimately resulting in superior academic outcomes. The
ability to guide students to a higher cognitive plateau, such as Evaluate and Create, not
only strengthens their foundational knowledge but also enhances their capacity for critical
thinking and application in complex real-world scenarios. Of note, although not examined
in this study, integrating elements of the blended format into the LBL format — such as online
practice questions and student-led peer sessions with feedback — could potentially enhance
motivation and learning outcomes with minimal ongoing costs or faculty effort. Furthermore,
given its digital components, the blended approach is inherently scalable, allowing
institutions to cater to larger student cohorts without diluting the quality of education. During

the COVID-19 pandemic, the shift toward digital learning methods likely had a positive



impact on the successful implementation of the blended pharmacology course. In this period
students (Doluweera et al., 2023) and faculty (Algahtani et al., 2023) became more adept
at engaging with online educational tools, potentially setting a precedent for future digital
education advancements (Zhang et al., 2023). Finally, with technological advancements, it
is conceivable that the blended format could integrate even more sophisticated tools, such
as artificial intelligence-powered tutors or smartphone apps, to further enhance the learning
experience (Civaner et al., 2022; Nagi et al., 2023; Sahanaa & Mishra, 2018).
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New line: A new gaze-contingent digital reading interface

Elad Medan Barak Pelman
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This study introduces the "New Line" (NL) interface, a gaze-contingent digital
reading platform leveraging eye-tracking technology (ETT) to enhance
reading experiences by addressing common issues such as fatigue and
distractions. The NL interface presents text in a continuous line that scrolls
according to the reader's gaze, emphasizing focused words with bold font. A
pilot study with 13 participants revealed no significant differences in reading
comprehension and speed between the NL interface and a traditional format,
but users preferred the NL interface's features. The results suggest that ETT-
based interfaces like NL can enhance accessibility, improve digital literacy,
and support interactive, hands-free reading experiences.

Keywords: Digital reading, Eye-tracking technology, Gaze based interface, Accessibility

Introduction

Reading text on digital devices is becoming increasingly popular (Yu et al., 2023). In the last
five years, the global number of ebook readers grew from 761 million to 983 million, and it is
expected to grow to 1123 million by 2027 (Global, n.d.). However, while digital platforms
could sometimes be more engaging, they also impose challenges on readers. Unbalanced
screen properties, such as contrast, refresh rate, and brightness, as well as font and
typography design, can cause reading fatigue (Jabr, 2013). Integration of animation, images,
irrelevant content, and advertisements can easily distract the reader and hinder
comprehension (Pae, 2020). Additionally, reading from screens could be even more
challenging for over 20% of the population who suffer from some kind of reading disability
(Shaywitz, 2003). This paper introduces a pilot study of a new interactive digital reading
interface based on eye-tracking technology (ETT). The study demonstrates how ETT, which
has become more accessible and cheaper in recent years, can offer new reading
experiences, bridge difficulties in reading from screens, and potentially contribute to

improving digital literacy.



Scientific Background

Web analysis technology has uncovered that online readers often use pointer-assisted
reading, which involves moving the mouse cursor along sentences and marking the reading
position, similar to finger-pointing when reading a physical book (Kirsh, 2022). This

phenomenon can be explained by at least two reading difficulties identified in the literature.

The first difficulty relates to our narrow visual perceptual span, which means our eyes can
fully acquire text within a limited range. Studies show that at the fixation location, the acuity
span is only 3-4 characters with a moderate acuity radius in which about 3-4 characters
could be partially identified. Although peripheral vision has the lowest text acuity, information
about the text from the vision's periphery helps identify the whole word and plan future eye
movements (see Figure 1). As a result, although reading is often perceived as a linear
activity, readers often unconsciously backtrack to rectify errors in comprehension about 10-
15% of the time (Rayner et al., 2016).

The second difficulty relates to return sweeps, which are eye movements that bring fixation
from the end of one line to the beginning of the next. Although the understanding of return
sweeps is still limited, it has been learned that they are subject to oculomotor errors (Slattery
& Parker, 2019). It has also been found that readers with dyslexia experience more
directional deviations while reading, which signals a more frequent loss of place at

unexpected points during the reading process (Franzen et al., 2021).
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Figure 1 | Diagram of the perceptual span.
Source: Elad Medan



Related Works

Although research on screen-based reading has significantly increased in recent decades,
little focus has been placed on exploring the potential of ETT technology to enhance reading

performance.

Chang et al. (2018) developed a visual interactive reading interface based on ETT to
improve screen-based reading performance. Their digital interface detects gaze location and
blurred background text to reduce peripheral noise during reading. They found that the
structure of the text affects learners' reading comprehension, with Q&A formats being
preferred over paragraphs. Also, the ETT-enhanced interface caused learners to read digital
content more deeply than traditional screen-based text. Sibert et al. (2000) have developed
software that uses gaze detection to recognize words that seem hard to recognize by the
reader and then loudly pronounce them. This technique was found promising for readers

suffering from reading disabilities.

ETT was also found helpful in enhancing reading for low-vision users. Maus et al. (2020) and
Manduchi & Chung (2022) developed prototypes for magnification software controlled by
ETT to improve low-vision users' reading experience. They found that their prototypes show
increasing reading performance and user preference. Lee et al. (2022) used ETT to magnify
text in VR environments. They found that gaze-contingent magnifiers in VR environments

made reading more efficient.

The New-Line Reading Interface

Our new ETT-based reading interface is named ‘New Line’ (NL) (see Figure 2). It is a web-
based app that requires no external software installation, receives eye-tracking input from
any device-native webcam, and is powered by open-source gaze-prediction software.
Therefore, our interface is highly accessible and technologically feasible to anyone with a
computer and a webcam. The interface has three main features that differentiate it from
traditional and ETT-based reading formats. Firstly, it presents the text in a single,
uninterrupted line instead of breaking it into paragraphs. This feature helps prevent
disorientation when saccading between lines of text. Secondly, in order to allow continuous
reading, the interface also scrolls the text along the screen and automatically adjusts the
speed at which the text moves to match the individual reading pace of the user. Lastly, our
interface automatically uses bold fonts to emphasize the word at the center of the reader's

focus, simulating pointer-assisted reading.
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Figure 2 | Annotated screenshot of the New Line interface.
Source: NL interface by Elad Medan

The fundamental principle governing this interface is straightforward. As long as the reader
progresses in the direction of reading, the text will advance accordingly, with scrolling speed
increasing in tandem with the reader's gaze movement. When the reader looks away from
the primary reading direction, the text will scroll in the opposite direction, facilitating quick
navigation back to previously read passages. To navigate between chapters, the reader can
direct their gaze to the screen's edge in the intended direction or the opposite edge to
navigate to the preceding chapter. Additionally, focusing on the screen's bottom activates a
'table of contents' displayed as a timeline segmented according to chapter divisions,

enabling direct chapter selection by pausing gaze at the desired segment.

The interface layout prioritizes minimal visual clutter to optimize focus on textual content.
Paragraph separation is facilitated by increased spacing, a dividing line ('|'), and a delayed
appearance of subsequent paragraphs until the reader's gaze reaches their position,

ensuring visual clarity and coherence within the reading experience.

The 'textual window' width, representing the visible character range, is calibrated to match
the average field of view’s perceptual span while leaving sufficient margins at the screen

edges to minimize motion-related distractions in the eyes’ sensitive periphery.



A pilot study

A pilot study was conducted at the Bezalel Hybrid Pedagogy Laboratory to evaluate reading
comprehension, speed, and experience in the NL interface. The experiment, which involved
13 participants selected from the Bezalel student community, was carried out over January
and February 2024. The experiment settings included a Tobii 60hrz eye-tracker connected to

a laptop with a 120hrz screen refresh rate (see Figure 3).

LAPTOP SET WITH
NEW LINE INTERFACE

THE GAZE POINT \*

TOBII EYE TRACKER ‘%=

i

Figure 3 | lllustration of the experiment’s technical setup.

Source: lllustrations by Vectorportal.com

The study was conducted in three distinct phases. The initial pre-test phase was designed to
acclimate participants to the new interface. During this phase, participants engaged with a
passage segmented into four paragraphs utilizing the NL interface. After reading each
section, participants completed a brief test comprising three questions to evaluate their text

comprehension.

The second phase of the study aimed to compare reading time and comprehension levels
between the NL interface and a conventional standard web page format (SF) with similar
design characteristics. During this phase, participants were presented with another passage

partitioned into four paragraphs: two in the NL interface and two in the SF format.



Participants were divided into two groups, each following a different reading order sequence:
the first group's order was NL-SF-NL-SF, while the second group's order was SF-NL-SF-NL.
This setup allowed for comparing reading speed and comprehension of identical paragraphs
between participants. Reading time was recorded, and comprehension was evaluated using

a test similar to the one described in the pre-test phase.

The last phase was designed to assess the participants’ user experience. The participants

underwent a user interview that involved open-ended queries and rating-based inquiries.

Results

We found no significant differences between the NL and SF interfaces regarding reading
comprehension and speed. The average comprehension score on a 0-10 scale was 7.6 for
NL and 7.3 for SF. The average reading speed was 34.8 words per minute for NL and 35.5
words per minute for SF. However, during the user interviews, the participants expressed a
positive impression of the interface's main features and user experience and indicated a

desire to continue using it.

The issues that emerged from the interviews were primarily related to specific feature
feedback, such as the default speed of the moving text, which was not individually adjusted
in the experiment. Some users with specific reading deficiencies reported that reading with

the NL interface was even more challenging than traditional reading formats.

Conclusion and Future Applications

This study explores the potential of ETT to enhance the reading experience from screens. It
includes a description of a novel design of web-based reading interfaces that react to the
reader’s gaze and a report on a pilot study aiming to compare reading time, comprehension,
and user experience between the new interface and a conventional standard web page
format. Based on our preliminary results, our interface can offer a new reading experience
that may suit specific reading preferences, bridge difficulties in reading from screens, and

potentially contribute to improving digital literacy.

Potential applications of our approach include remedial teaching and diagnostic instruction,
particularly in aiding individuals of various age groups who encounter reading difficulties. In
addition, our approach could support interactive elements triggered by eye movement,
thereby improving reader engagement and attention retention. Additionally, ETT-based
interfaces can support hands-free reading, address accessibility needs, and facilitate

multitasking, such as reading while performing manual tasks.
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Abstract

Studies on attention span provide insight into why students
struggle with the traditional lecture format. Considering that students
typically maintain focus for about 15-20 minutes and university
classes often last 50 or 75 minutes, educators need strategies to
manage student attention effectively. We suggested a teaching
strategy that aimed to manage students’ attention in the lectures by
incorporating brief breaks during the lecture. Those breaks reset
the attention span. We prepared a questionnaire to test our new
teaching method and determine the students’ satisfaction with it. The
aim was to evaluate the impact of those brief breaks on students’
attention during the entire lecture and examine different effects of
those brief breaks on the learning process.

Keywords: attention, brief breaks, lecture, teaching-learning process, factor
affecting attention

1 Introduction

Attention is considered the gateway between information and the process of learning. It is
a cognitive function that involves the selection of significant issues while disregarding those
deemed less relevant or important. However, a significant gap remains in our understanding
of how students focus within the classroom setting (Hartley & Davies, 1978; Keller et al.,
2020).

The attention span represents the amount of time an individual can devote to a
specific activity without succumbing to distractions. Given that students generally stay
attentive for approximately 15-20 minutes and university classes tend to last 50 or 75
minutes, instructors must direct their students’ focus effectively. One option is to integrate
a "change-up” strategy within the class framework to refresh attention spans, especially if
lecturing is the main instructional approach and students engage in passive listening
(Hartley & Davies, 1978).

According to Hartley and Davis and others (Davis, 2009; Hartley & Davies, 1978;
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McKeachie & Tips, 2006; Wankat, 2002) the average adult’s attention span for a particular
topic typically ranges from 10 to 20 minutes, with slight shifts in mental focus facilitating the
renewal of attention for a brief period. Various factors, such as fatigue, hunger, and
environmental noise, can reduce a person’s attention span. Some studies raise doubts
about the concept of a 10-15-minute attention limit for a particular topic (Bradbury, 2016;
Wilson & Korn, 2007).

Middendorf and Kalish (1996) conducted a study to evaluate students’ capacity to
recall lecture content. The results indicated that most students could recall the initial content
of a lecture, suggesting a heightened attentiveness at the beginning of class that wanes
gradually. This underscores the importance of incorporating breaks or engaging in learning
activities in lengthy classes to sustain students’ attention and foster optimal concentration.
Our research is based on this claim and focuses on how educators can manage and direct

students’ attention in the classroom setting.

2 Study description

2.1 Research rationale

“Attention orchestration” during a lecture refers to the process of managing and directing
students’ attention for effective learning. The proposed pedagogy tries to orchestrate attention
dynamics by a direct on—off approach with short pauses during a lecture. The pedagogy is

based on attention loops 15-20 minutes long and includes the following steps:

1. The lecturer writes the topic of the presentation on the board, along with the goals

of the lecture.
2. The lecturer teaches the theory of the topic.
3. The lecturer gives examples of the topic.

4. The students can ask questions, and the lecturer gives related explanations and

comments on the board.

5. The lecturer gives formal “brief breaks” of about a minute or two. Those breaks

follow the following rules:

5.1 The lecture is stopped.



5.2 Students are allowed to speak but not get out of their seats.
5.3 No questions are permitted.

The proposed pedagogy is designed to maximize the effectiveness of learning by
breaking the lecture into manageable chunks, interspersed with questions and answers and
brief breaks. This approach acknowledges the fact that attention spans can be limited and
that providing regular breaks can help to maintain students’ focus and engagement. The
rules during the pause aim to give students a mental break while keeping order in the
classroom. For flexibility, the lecturer can focus some loops solely on theory or examples,

depending on the nature of the topic being taught.

2.2 Study population

The research was carried out among undergraduate students enrolled in the Department of
Electrical and Electronics Engineering at an engineering college. The study consisted of
three groups of students: two groups from the Random Processes course and one from the
Deep Learning course. The Random Processes course is a mandatory third-year course
that comprises three-hour-a-week lectures and one-hour-a-week practical meetings. The
proposed pedagogy was implemented only during lectures, and students encountered it for
the first time. The Deep Learning course is an elective fourth-year course. Students enrolled
in this course had already been exposed to this pedagogy during the Random Processes
course in the previous year, with the same instructor. The number of students who

participated in the questionnaire is summarized in Table 1.

Table 1. Students’ participation.

Number of participants per

Course ‘ Time (hours) questionnaire
Random Processes | 09:00-12:00 | 27
Random Processes | 16:00-19:00 | 11
Deep Learning | | 7




2.3 Research tools and methods

The main research tool was a questionnaire. The questionnaire was distributed among the
study population and was administered online on the Moodle course homepages. The
guestionnaire collected information about participants’ opinions and demographics.

3 Preliminary results

The questionnaire was run on the 5th week of the semester. Questionnaire results, on a
1-5 Likert scale, are summarized in Table 2. The students were also asked about the
recommended number of pauses and the length of each pause. The student can choose
one to three answers from the available options. For the recommended number of pauses,

the options were 0, 1, 2, 3, or 4. For the recommended length, the options were “no,” “30

” ”

seconds,” “1 minute,” “1.5 minutes,” or “2 minutes.” The summary of the responses is
presented in Figure 1 and Figure 2. The relationship between the answers is presented in
Figure 3. The presented results show that the most recommended combination was two
breaks of 1 minute each. The second favorite was three breaks of 1.5 minutes each. Most of

the students recommended two or more breaks at least 1 minute long.

Table 2. The questionnaire

# ‘ Question ’ Mean ’ SD

1 ‘ I find it difficult to concentrate during lectures | 2.84 | 1.07

2 | Talking in class creates difficulties for my learning 4.09 | 1.26
process

3 | Ifind it hard to avoid talking to other students during | 2.27 | 1.29
lectures

4 ‘ The course pauses help me to maintain concentration | 4.27 | 0.78

5 | It helps me maintain silence throughout the lecture 3.91 | 1.08
(except for during the pauses)

6 ‘ During the lecture, pauses help others remain silent | 4.11 ‘ 0.78

7 | Bytalking to friends during the pauses, I can avoid 3.93 | 1.07
talking during lectures

8 ‘ After a lecture with breaks, I feel less tired | 3.76 ‘ 1.23

9 | After a lecture pause, I have difficulty returning to 1.69 | 1.06
concentration

10 ‘ Breaks in lectures enhance my learning | 4.16 ‘ 0.82

4
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4 Summary and conclusions

Overall, the proposed pedagogical approach seems well-suited to maintaining student
attention and promoting effective learning. Moreover, breaks in lectures enhance learning
by allowing students to digest and process information more effectively. They also give
students a chance to ask questions, clarify doubts, and exchange ideas with their peers.
Breaks also allow students who are slow in copying to finish copying what the lecturer wrote
on the board. Breaks also reduce stress and fatigue, leading to improved concentration and
focus.

The effectiveness of the method seems to be advantageous for the teachers as well.
However, this advantage needs further examination involving more teachers and additional
research. In follow-up research, we would like to compare the students' preferences
regarding the number and duration of breaks they need and their achievements in the

course.
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M
Age, M(SD)
mother_edu:

Academic

Non=academic
father_edu:

Academic

Non=academic
economic_status:

above average

average

below average

much above
average

very
average
degree:

Graduate

Pre School

Undergraduate
group:

At least one of the
parent has academic
degree

both parents have
not academic degree

below

254 (82.7%)
53 (17.3%)
33.5 (12.0)

87 (28.3%)
220 (71.7%)

77 (25.1%)
230 (74.9%)

52 (16.9%)
172 (56.0%)
58 (18.9%)

15 (4.89%)

10 (3.26%)
4 (1.30%)

32 (10.4%)
271 (88.3%)

119 (38.8%)

188 (61.2%)

Age<25:
0
1

190 (61.9%)
117 (38.1%)
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Note: 1. Correlation coefficient > 0.12 is considered significant at p<.05; 2. Alpha
Cronbach is presented in parentheses
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.(49.6% nn'? 30.9%) 25 7127 nnnn D'VITIVO W

At least one academic both non-academic P

N=119 N=188 value

Age, M(sd) 30.7 (11.7) 35.3(11.8) 0.001
age<25: 0.002
no, N(%) 60 (50.4%) 130 (69.1%)
yes, N(%) 59 (49.6%) 58 (30.9%)
degree: 0.792

Graduate 1 (0.84%) 3 (1.60%)

Pre School 11 (9.24%) 21 (11.2%)
Undergraduate 107 (89.9%) 164 (87.2%)
initiator 3.17 (0.76) 3.27 (0.77) 0.276
self_esteem 3.66 (0.68) 3.77 (0.68) 0.162
happy_index 3.72 (0.78) 3.79 (0.79) 0.446
mot_challenge 3.61 (0.66) 3.64 (0.68) 0.707
mot_ability 3.77 (0.74) 3.85 (0.79) 0.399
motivation 3.65 (0.63) 3.70 (0.68) 0.573
technoloy_comfo
rt 3.40 (0.78) 3.57 (0.80) 0.054
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age > 25 age<=25
N=190 N=117 p.overall
group: 0.002
At least one academic 60 (31.6%) 59 (50.4%)
both non-academic 130 (68.4%) 58 (49.6%)
degree: 0.537
Graduate 3 (1.58%) 1 (0.85%)
Pre School 17 (8.95%) 15 (12.8%)
Undergraduate 170 (89.5%) 101 (86.3%)
initiator 3.28 (0.74) 3.14 (0.80) 0.108
self_esteem 3.84 (0.63) 3.55(0.72) <0.001
happy_index 3.89 (0.71) 3.56 (0.85) 0.001
mot_challenge 3.71 (0.66) 3.48 (0.66) 0.004
mot_ability 3.93 (0.77) 3.65 (0.73) 0.002
motivation 3.77 (0.66) 3.53 (0.64) 0.002
technoloy_comfort 3.71 (0.76) 3.18 (0.76) <0.001
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a b: C: d: Multiple
Atleast one Atleastone both non- both non- comparison
academic, academic, academic, academic, s
age <=25, age >25, age >25, age<=25,
N=59 N=58 N=130 N=60 P value
initiator 3.07(0.81) 3.29(0.68) 3.29(0.76) 3.18(0.81) 0.251
fne”—eStee 3.56(0.72) 3.78(0.60) 3.89 (0.65) 3.49(0.70) <0.001 c>a; c>d
Qappy—'”de 3.62(0.81) 3.84(0.74) 3.95(0.69) 3.48(0.92) 0.001 c>a; c>d
mot_challe Non-
nge 3.47(0.64) 3.73(0.67) 3.71(0.64) 3.49(0.70) 0.022 significant*
mot_ability 3.61(0.71) 3.89(0.78) 3.95(0.77) 3.68(0.78) 0.014 c>a
motivation ~ 3.51(0.60) 3.78 (0.67) 3.78(0.65) 3.54(0.69) 0.012 c>a
Technology c>a,;
_comfort 3.21(0.77) 3.57(0.70) 3.75(0.78) 3.15(0.75) <0.001 b>dicsd

Note: no-multiple comparison significance.
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The assessment process during studies, which includes exams, practice, and case studies, has
always been a means of feedback on the student's and the tutor's performance as part of
improving the learning process.

Formative assessment has changes during the last decade, starting with Assessment of
Learning (AoL), which is a traditional classroom assessment at the end of a lesson with a
board and pencil where the tutor gave instructions, and the student conducted the assessment
and received a grade. The grade was then compared to those of other students.

The next stage was Assessment for Learning (AfL), which was given for the sake of
improving learning and as part of the learning process conducted in class and in collaboration
with the student during the | tutor 's instruction. The grade was meant to examine the student's
feedback and the tutor facilities.

Today, and after the coronavirus pandemic, which forced higher education institutions to
switch to remote learning, there has been much discussion about formative assessment as
learning (AaL). The idea that formative assessment should be the learning itself speaks to
teaching the student how to guide himself, collect information, and perform active,
independent learning without the lecturer's instruction and, instead of leading the student to
solutions, allowing him to reach them on his own. The advantage of this assessment lies in the
fact that students perform interactions among themselves, acquire independent learning skills,
and come up with solutions on their own. The lecturer's facilities, the extent of his guidance
versus a flowing lecture, how available he is to students, and how much he applies the
theoretical material in class all also influence modern learning and allow the student to
develop independent thinking, collect materials on their own, and analyze problems
independently. In this way, the lecturer does not transfer the material but guides the student
and reflects the work interactively and promptly during the assessment itself.

The following research examines the relationship between the formative assessments given
during the semester and the tutor's facilities and factors such as student satisfaction,

enjoyment of learning, and the ability to apply the material.


mailto:irisge@edu.hac.ac.il

In the current study, 130 questionnaires were distributed to second-year students in the
Management Department who studied with two different lecturers. The questionnaires
examined the level of enjoyment, satisfaction, and the perceived applicability of the course as
a function of the number of formative assessments and the lecturer's perceived skills by the
student. Each lecturer had the same academic background (degrees) but taught in a different
manner. One group learned with a lecturer who guided the students, gave them more than two
formative assessments per semester, and sat with each student without a time limit. The
second group learned with a lecturer who delivered the academic material, guided them less,
gave the students only one to two assessments per semester, and only sat with the students
during office hours. Ninety-six questionnaires were received (49 from Group No. 1 and 47
from Group No. 2).

The research findings show that the number of formative assessments significantly influenced
only the enjoyment of learning. The more assessments there were, the more the student
enjoyed the learning process. In contrast, no significant correlation was found between the
number of formative assessments (up to two assessments or more than two assessments per
semester) and satisfaction and the extent of course application. Additionally, a significant and
positive relationship was found between the tutor's facilities and the three factors: enjoyment,
satisfaction, and the extent of course application. The better the tutor's 's facilities were
perceived, the more available the tutor was, the more they implemented theoretical material
through real-world examples, and the more they guided students to think about the outcome
rather than delivering it to them, the higher the enjoyment of the course, satisfaction, and the
ability to apply knowledge in the field.

The conclusions of the case imply that although formative assessments is in fact an advanced
learning that trains and guides the learners, it's not necessary influence student's satisfaction
and perceive ease of use.

The reasons can be the fact that students are not familiar with this method, or they struggle
with ongoing formative assessments. Similarly, regarding the formative assessment and
perceive ease of use' it appears the student does not feel that they can use the material better if
they are doing numerous assessments. The reason for this could be the type of assessments,
perhaps not being sufficiently reflective of reality, or alternatively, again, the students are not
familiar enough with the value of this learning.

However, there is a significant influence on enjoyment, the students having more fun and
enjoyment in the class, they don’t just learn but also practicing the material and this increase
their pleasure from the studies.

The research also shows the positive influence of the tutor's facilities, including availability to
the students, knowledge of the material, ability to analyze and demonstrate, readiness to

answer questions, and more, on satisfaction, enjoyment, and the ability to apply.



Students "feel" the lecturer; they can appreciate when the lecturer is genuinely prepared for
them, which creates higher satisfaction and enjoyment for them.

The more the lecturer is perceived as having higher facilities, demonstrating empathy and
care, the more knowledge and humanity the lecturer has, the better the student, who is
essentially a customer in every respect, feels.

It would be beneficial in the future to examine the effects of care versus the tutor's knowledge

in each category separately.
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