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Abstract 
Attitude of nursing students toward elderly tends to be negative. This attitude can be 

changed by increasing awareness of normal aging processes through simulated aging games. 
Objective: Determine the effect of simulated aging game versus traditional lecture on nursing 
students' knowledge and attitude towards elderly. Setting: This study was conducted in the 
Gerontological Nursing Department, Faculty of Nursing-Mansoura University. Subjects: A 
total number of 82 fourth year nursing students were included in the study. Tools: Three tools 
were used for data collection; Nursing Students’ Socio-Demographic, and their Experience 
with Elderly Structured Interview Schedule, Kogan Attitudes towards Old People Scale 
(KAOP), and Nursing Students' Knowledge Related to Normal  Physiological Changes Of 
Aging. Results: Significant differences in knowledge and attitude scores among students in 
the simulation group compared to those in the lecture group after the application of the 
simulation game. Conclusion: Simulation improves knowledge, and attitude of nursing 
students toward older adults than the traditional lecture. Recommendations: Simulation is an 
effective teaching method that enables students to improve their knowledge and attitude 
toward elderly.  
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Introduction 
Teaching about age related changes is 

an important foundation for improving 
knowledge and changing negative attitude 
towards elderly people. If the process of 
aging is not well understood by the care 
providers, the quality of care will definitely 
be affected (1). The quality of care provided 
for elderly is being directly related to the 
attitude and knowledge of health care 
professional(2). Since the student nurse of 
today is the health care provider of 
tomorrow, so it is essential  for nursing 
educators to prepare the students for their 
future work particularly with elderly 
people(3). 

Nursing student’s attitudes toward 
working with elderly have a tendency to be 
negative (4-6). In the light of these negative 
dispositions, many nursing students don’t 
prefer to work with elderly after graduation 
and these negative attitudes will definitely 
influence the nature of care given to 
elderly(7,8). Findings of previous studies 
concerning knowledge and attitudes of 
nurses toward the older people have been 
worrying and alarming and these studies 
also, pointed out that student nurses have 
developed stereotypes and do not desire to 
work with older people because they 
consider them passive, frustrating, boring, 
fragile, depressed, and useless(9-12). Also 
some studies have reported that the majority 
of subjects have a negative attitude toward 
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the normal changes of aging. They 
described elderly person as rigid, irritable, 
alone, and isolated(13-15). 

Other studies on the attitude and 
quality of care suggest that the more 
negative the attitude, the poorer the quality 
of care and this can lead to ageism, a 
process of stereotyping and discriminating 
against older people. Attempts to give high 
quality elder care must take into concern 
both the attitude of the nurses toward the 
older people and their knowledge of the 
aging process(9-11, 16). 

Traditional lectures are widely used as 
a teaching method in the health sciences, 
they are often dull, deliver large amounts of 
information in short time periods, and 
promote passive processes of thinking(17). 
Conversely, educational simulation games 
are innovative teaching tools that have been 
shown to promote critical thinking, provide 
the students with a new method of learning 
that uses both cognitive and affective 
learning, which may be easier for the 
student to remember and recall the 
content(18). Several simulation games have 
been utilized effectively with nursing 
students to increase their knowledge and 
attitude(19-21). 

Simulation games are defined as 
competitive actions presided over by 
particular rules to achieve a specified 
goal(22).  Also simulation refers to those 
activities that reflect the reality of a clinical 
environment. In other words, it includes 
activities such as role-playing, using 
interactive videotapes and mannequins that 
help students in learning .Using simulation 
ageing games in gerontological nursing 
courses has been effective for providing 
nursing students with more opportunities to 
understand the physiological changes of 
aging  and enable students to build up their 
attitudes and capacities as they relate to 
work with elderly(23,24). Simulation game is  
an effective method for teaching theoretical 
concepts, such as caring attitudes, by 
allowing students to be actively included in 
the learning activities to improve students’ 
knowledge and attitudes toward older 

adults, and  increase their motivation to care 
for old people(19,20,25).  

Gerontological nursing education has 
the responsibility to decrease the ageism of 
nursing students and improve their 
knowledge level about aging through 
increasing and widespread using of 
simulation as a learning approach(27,28).  

 

Aim of the Study 
 The aim of this study is to determine 
the effect of simulated aging game versus 
traditional lecture on nursing students' 
knowledge and attitude towards elderly. 
 

Research Hypotheses: 
1. Nursing students who receive aging 

simulation game exhibit high level of 
knowledge related to the elderly 
people than those who receive the 
lecture. 

2. Nursing students who receive aging 
simulation game will exhibit positive 
attitude towards elderly than those who 
receive the lecture? 

 

Materials and Method 
Materials  
Design: Randomized controlled trial 
research design was used. 
 
Setting: This study was conducted in the 
Gerontological Nursing Department, 
Faculty of Nursing-Mansoura University. 
 
Subjects: The study subjects comprised all 
the fourth year nursing students who 
enrolled in the Gerontological Nursing 
course during the academic year 2016/2017, 
it is a credit hours course. It includes 2 
hours/ week for theoretical content, and 2 
hours /week for clinical practice for a 
period of 14 weeks. Their number 
amounted to 100 nursing students, of these 
82 nursing students were included in the 
study. Non respondent 18 students refuse to 
participate in the study. 
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 Students were allocated to two groups 
by block randomization; each block 
included ten students who were randomly 
allocated to either the simulation or lecture 
group (41 students in each group). Block 
randomization is commonly used in the two 
intervention  situations where sample sizes 
for the two interventions are to be equal or 
approximately equal (each group has  the  
same characteristics) The process involves 
recruiting participants in short blocks and 
ensuring that half of the participants within 
each block are allocated to intervention “A” 
and the other half to “B”. 

 

Tools:  
 Three tools were used for data 
collection: 

Tool I: Nursing Students’ Socio-
demographic, and their Experience With 
Elderly Structured Interview Schedule 

This tool was developed by the 
researchers and included two parts: 

 Part I: It included socio-demographic 
characteristics of the students such as 
age, sex, marital status and academic 
year. 

 Part II: It included previous experience 
with older people e.g. (family members, 
relatives, neighbors and during clinical 
experience) and their source of 
knowledge about elderly e.g. (family, 
geriatric medicine course, friends, and 
mass media). 

Tool II: Kogan Attitudes towards Old 
People scale (KAOP) 

This scale was developed by Kogan 
(1961)(29). It comprises 17coordinated 
match statements, each with a positive and 
negative components, on a six point Likert 
scale ranging from strongly agree to 
strongly disagree. This  scale was translated 
into Arabic language and modified by  
Zakari (2005) according to this  
modification the study subjects reactions 
are scored using 5 point-Likert scale to be 
suitable for Arab society(30). The negative 
statements were coded in the reverse. Odd 

and even statements were considered as 
negative and positive attitude respectively. 
The total score of the scale ranged between 
34 to 170. The higher score on the positive 
statements (score of all positive items) 
indicates a favorable disposition towards 
older people. While a higher scores on the 
negative items (score of all negative items) 
represent unfavorable disposition. The 
reliability was assured by means of 
Cronbach's alpha r=0.72. 

Tool III: Nursing Students' Knowledge 
related to Normal Physiological Changes 
of Aging 

This tool was developed by the 
researchers after reviewing the related 
literature to assess knowledge of nursing 
students about normal age related changes. 
It included questions about normal 
physiological changes of aging   such as 
changes in the integumentry, 
gastrointestinal and respiratory systems. In 
addition to, the sensory and mobility 
changes that older adults may experience. 
The total number of questions are (28), each 
correct answer is given a score of one (1) 
and wrong or no answer is given a score of 
zero (0). The total score is 28. 
 

Method 
- Official permission was obtained from 

the Vice Dean for Education and 
Student Affairs-Faculty of Nursing 
Mansoura University after clarifying the 
aim of the study. 

- Study tools were checked for content 
validity by five experts in the related 
fields of gerontological and community 
nursing. 

- A pilot study was carried out on 10 
nursing students who refused to 
participate in the study, to test and 
ascertain the clarity, feasibility and 
applicability of the tools. Modifications 
were done accordingly. 

- Pre test was done for all fourth year 
nursing students who participated in the 
study using the study tools. The pre test 
took 30 to 45 minutes. 
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- Students in the simulation group were 
taught about the normal physiological 
changes using illustrative videos and 
simulation game (role play). While 
those in the lecture group received the 
content through the traditional method 
using power point presentation. 

- The application of the simulation game 
started with the simulation group after 
their clinical time using simulation 
equipment such as (Cane, walker, 
wheelchair, eyeglasses, yellow 
cellophane, different colors of pins, 
gloves, cotton, and jar). 

Lecture group:  
  Students in the lecture group received 
two lectures about normal physiological 
changes of aging through the traditional 
method using power point presentation. 

Session 1 (total 2 hours) Normal 
physiological changes of aging:  
  The session included description of 
normal physiological changes affecting 
different body systems as integumentary, 
musculoskeletal, gastrointestinal, urinary 
and cardiovascular.  

Session 2 (total 2 hours) Normal 
physiological changes of aging:  
 The session included description of 
normal physiological changes affecting 
different body systems as nervous, 
reproductive and sensory changes of 
vision, hearing, touch and smell. 

Simulation group: 
 Students in simulation group received 
four sessions using illustrative videos 
about normal changes of aging and 
simulation games (role-play).  

Session 1 (total 2 hours) Normal 
physiological changes of aging: 
 The session included description of 
normal physiological changes affecting 
different body systems as integumentry, 
musculoskeletal, gastrointestinal, urinary 
and cardiovascular. Using illustrative 
videos.  

Session 2 (total 2 hours) Normal 
physiological changes of aging:   
  The session included description of 
normal physiological changes affecting 
different body systems as nervous, 
reproductive and sensory changes of 
vision, hearing, touch and smell. Using  
illustrative videos. 

Session 3 (Total 3 hours) Application of 
the simulation game (sensory changes):  
- The students were divided into four 

groups, with ten students in each group. 
The students in each group were divided 
into teams A and B. Student in team A 
played the role of the elderly, and those 
in B acted as caregivers under the 
supervision of the researchers.  

- Each of the four groups was assigned to 
one of the research members who was 
responsible for the application of the 
game at the same time in different 
classes. 

- Illustrative video about simulation game 
was used to explain the steps to be 
followed in the simulation game to 
enhance students understanding of the 
game (which took one hour). 

- Instructions were given  to the students 
before they started the game, students in 
group A were asked to use the 
appropriate simulation equipments, to 
simulate  (role play) the normal changes 
that older adults experience and  
students in group  B assigned the role of 
the caregiver providing the necessary 
assistance for  group A members. Then 
students switched the roles with each 
other. 

- The third session included the following 
activities to help the students experience 
some of the sensory changes that older 
peoples develop such as(31): 

Taste Simulation: 

  Give each student unsalted crackers, 
then ask him to drink unsweetened juice 
without sugar to experience changes in 
taste which elder feel as a result of 



Simulated Aging Game/Traditional Lecture and Students' Knowledge and Attitude 

ASNJ Vol.19 No. 1, 2017 167 

decreased number of taste buds with 
aging. Then ask the students to eat the 
cracker without chewing to experience 
chewing problems resulting from changes 
in dentition associated with old age. 

Smell Simulation:   
  Hold the nostrils with finger and use 
foods similar in surface as apples and 
carrots, cut in small pieces and give them 
to the students while they close their eyes 
and ask them to try to identify the different 
taste. 
Sight Simulation: 

  Use pieces of yellow cellophane and 
put them on the eyeglass, ask the student 
to wear it then try to select the white pin 
from pins of different colors; this helped 
the student to experience the decrease in 
visual acuity associated with old age.  

Hearing Simulation: 

  Give cotton balls or mechanical ear 
plugs to each student and ask him  to put it 
in their ears, then order the student to 
perform specific activities, this request 
aims that the student delineate how 
diminish in hearing acuity may influence 
how quick the elderly fulfills a given 
instructions. 
Touch Simulation:  

  Wear a surgical glove and wrap tape 
around the tips of the fingers, try to 
differentiate between hot and cold water. It 
is more difficult because the pain threshold 
is increased and reaction time is slower 
among the elderly. 

Session 4 (Total: 3 hours) Application of 
the simulation game (Mobility and 
balance changes): 
  This session included the following 
activities to help the students experience 
some of the normal changes that older 
peoples develop in the mobility and 
balance associated with age such as(31): 

Mobility and balance simulation:  
Experience 1: 

- Immobilize the knee and elbow joints 
by wrapping them with elastic 
bandages. Use either the cane, or walker 
or the wheelchair and ask the student to 
go to the bathroom open the door, walk 
through and wash their hands.  

- In order to experience the changes that 
occur in the mobility and balance the 
student were asked to climb the stairs 
using cane and walk in the corridors 
while using the walker or the 
wheelchair. Student B assist student A 
to maintain their safety.  Then students 
switched the roles with each other. 

Experience 2: 
- Wrap covering tape around each finger 

of one hand, especially the thumb and 
index finger. Ask the student to tape a 
few fingers together to represent a 
stiffening joint. Then ask the student to 
try to open a jar, try to button or 
unbutton a coat and open a water faucet. 

Evaluation of the simulation game: 
- Evaluation of knowledge about normal 

physiological changes and attitude 
toward elderly was done immediately 
for both groups at the end of sessions 
using the study tools (tool II; Kogan 
Attitudes towards Old People Scale, and 
tool III; Nursing Students' Knowledge 
related to Normal Physiological 
Changes of Aging). 

- Data collection started from 20 
February 2017 till the 28 March 2017.  

 

Ethical considerations: 

 Approval of the research ethics 
committee  

 Informed consent from the students was 
obtained after explanation of the 
purpose of the study 

 All students participated voluntary and 
had the flexibility to withdraw from the 
study at any time, privacy and 
autonomy were assured. 
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Statistical Analysis 
Data were fed to the computer and 

analyzed using IBM SPSS software 
package version 20.0. Qualitative data were 
described using number and percent. 
Quantitative data were described using 
range (minimum and maximum), mean, and 
standard deviation. Significance of the 
obtained results was judged at the 5% level.  

The tests used were: 
- Chi-square test: For categorical 

variables, to compare between different 
groups 

- Fisher’s Exact or Monte Carlo 
correction: Correction for chi-square 
when more than 20% of the cells have 
expected count less than 5. 

 

Results 
Table (1) shows the distribution of 

nursing students' according to their socio- 
demographic characteristics and experience 
with old people in both groups. It was 
observed from the table that the age of the 
studied students ranged between 21 to 23 
years with a mean of 21.6±0.5 years for 
students in the simulation group, compared 
to 21.5±0.6 years for those in the lecture 
group. Female constituted 78.0% and 82.9 
% of students in the simulation and the 
lecture group respectively. Regarding 
marital status 85.4% and 90.2 % of students 
in simulation and the lecture group 
respectively were single. As regards family 
income, 70% and 80% of students in 
simulation and control group respectively 
reported having enough income. No 
statistically significant difference was 
observed between both groups regarding all 
socio-demographic characteristics. About 
85.5% of students in the simulation group 
and 87.8% in the lecture group had previous 
contact with elderly. Nearly 41.5% and 
43.9%   of students in the simulation and 
lecture group respectively live with elderly 
persons. 90.2% of students in the simulation 
group and 82.9% in the lecture group 
reported that they have knowledge about 
caring for old people. For students in both 

groups the main source of knowledge was 
the family, they represented 48.8% and 
65.9% in simulation and the lecture group 
respectively. 

Table (2) Comparing the effect of aging 
simulation game versus traditional lecture 
on the total mean score of knowledge of 
nursing students about normal aging 
changes among simulation and lecture 
groups. It can be observed from the table 
that, before the application of the simulation 
game the total mean score of knowledge of 
students about normal physiological 
changes of aging in the simulation group 
was 13.3±3.3 and 13.0±3.6 in the lecture 
group and the difference is not statistically 
significant. After the application of 
simulation game the total mean score of 
knowledge of students in the simulation 
group markedly improved 21.0±2.6, 
compared to slightly improvement 16.4±3.5  
in the lecture group and the difference is 
statistically significant (P=0.001). 

Table (3) Comparing the effect of aging 
simulation game versus traditional lecture 
on the total mean score of attitude of 
nursing students toward elderly among 
simulation and lecture groups. It can be 
observed that before the application of the 
simulation game the Positive attitude 
subscale total mean score was 53.7±5.7 and 
54.7±5.8 among the students in simulation 
and lecture groups respectively, while after 
the application of the simulation game the 
positive attitude increased to 57.8±7.0 
among the simulation group, compared to 
55.7±7.8 in the lecture group and the 
difference is not statistically significant 
(t=1.3, P=0.2). The negative attitude 
subscale total mean score of students before 
application of the simulation game was 
49.8±7.1 among simulation group and 
48.2±7.1 in lecture group; after the 
application of the aging game the negative 
attitude decreased to 43.9±8.1 among the 
simulation group, while it remained the 
same 48.2±7.3 in the lecture group and the 
difference is statistically significant 
(p=0.014). 
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Table (4) shows the correlation 
coefficient between knowledge and attitude 
scores between both groups. It is noticed 
that no statistically significant correlations 
was observed between total knowledge 
score and attitude among students’ in 
simulation and lecture groups before and 
after application of the simulation game. 

 

Discussion 
Increased knowledge about age related 

changes, and understanding the attitudes 
toward elderly is the main focus of the 
simulated aging experiences(32). It would be 
difficult for nurses to provide quality care 
for older adults without this 
understanding(26).  

Better nursing education requires 
changes in the method of teaching in order 
to enhance students learning simulation 
games are one of the most widespread 
learning approach used with students. 
Therefore, this study was conducted to 
determine the effect of the simulated aging 
game versus traditional lecture on nursing 
students' knowledge and attitude towards 
elderly. The present study reported 
homogeneity between the students in both 
groups with no statistical significant 
difference between them (Table 1). 

Participation in aging simulation 
activity appeared to be helpful to nursing 
students in increasing their knowledge, 
awareness about aging and understanding of 
the problems that older adults face(33). The 
present study indicated a significant effect 
of aging simulation games on nursing 
students’ knowledge about normal 
physiological changes of aging (table 2). 
This difference in results is explained by the 
fact that learning by doing and role-play 
enhance learning compared with the 
superficial responses obtained from 
traditional lectures. This result comes in 
congruent with Yu and Chen (2012) who 
indicated a significant increase in 
knowledge about aging after using the 
simulation(26). Another study conducted by 
Hong (2014), reported that ageing 

simulation games seemed effective in 
improving knowledge about gerontology(34). 
Also the result of the present study is in 
accordance with some studies, which stated 
that simulation has a significant effect on 
knowledge(24,35-39). Moreover, several 
studies indicated that lectures are not 
suitable for all types of learning styles and 
student studies(40,41). Other studies even 
believe that lecture is boring and non-
stimulating due to their uninvolved 
nature(42,43). In contrary Alfarah et al. (2010) 
reported that simulation games are not 
effective interventions for geriatric 
education(44). In addition, some studies have 
reported that traditional lecture format was 
found to be more effective than simulation 
game(45-47). 

The simulation learning activity aims 
to change attitudes by having students 
personally experience age related changes 
affecting old people such as decrease in 
hearing and vision acuity, changes in the 
mobility, balance and stiffens of 
joints.(48,49). Also, the present study results 
reported an improvement after the 
application of the simulation game in 
positive attitude and decreased in the 
negative attitude toward elderly in the 
simulation group than  the lecture group 
(Table 3). This is in congruent with the 
study done by Henry et al. (2007) who 
indicated that most students had a positive 
attitude toward elderly after application of 
the game(33). Another study done by lee et 
al. (2015) reported that negative attitude 
decreased significantly after simulation in 
the study group(50). Also Yu et al. (2012) 
reported that attitudes toward elderly in the 
study group improved significantly after the 
application of the game(26). In addition, 
other studies reported the same results(51,52). 
In contrast, other studies contradicting the 
present study results which reported that 
nurses did not have more-positive attitudes 
about the care of older adults after 
application of simulation game(53-55). 
Possible explanations for this contradiction 
might be that these studies were done on 
nurses working with elderly and they may 
be exhausted by the heavy care demands of 



Simulated Aging Game/Traditional Lecture and Students' Knowledge and Attitude 

ASNJ Vol.19 No. 1, 2017 170 

the older adults, causing a less-positive 
attitude toward the elderly. 

The present study results reported no 
significant correlation between knowledge 
and attitude of nursing students in both 
groups before and after application of the 
simulation (Table 4). This result is in 
contradiction with a study conducted by 
Lambrinou et al. (2009) who reported a 
statically significant correlation between 
knowledge and attitude of nursing 
students(56). This may be because the 
contradicted study involved all the lectures 
in gerontological course, which allow the 
students to acquire more knowledge about 
aging that may affect their attitude toward 
elderly; on the other hand, the present study 
included only  one lecture (physiological 
changes) rather than all the content of  
gerontological nursing  course. 

 

Conclusion  
Based on findings of the present 

study, it can be concluded that aging 

simulation game resulted in increased 
knowledge and decreased the negative 
attitudes of nursing students toward elderly 
in simulation group than lecture group. 

 

Recommendations 
- The simulation games should be 

used as an effective teaching method 
that improve knowledge and attitude 
of nursing students toward elderly. 

- Further researches exploring the 
effect of simulation on different 
learning program is required to 
confirm the importance of the 
simulation games on student’s 
development. 
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Table (1): Distribution of nursing students' according to their socio- demographic 
characteristics and experience with old people in both groups 

# 
More than one answer 
 
 
 
 
 
Table (2): Comparing the effect of aging simulation game versus traditional lecture on 
the total mean score of knowledge of nursing students about normal aging changes 
among simulation and lecture groups 
 

Knowledge about 
normal aging changes  

Simulation  group (41) 
Mean ± SD 

Lecture group (41) 
Mean ± SD Significance 

Pre- intervention  
 
Post- intervention 

13.3±3.3 
 

21.0±2.6 

13.0±3.6 
 

16.4±3.5 

t=0.5, P=0.6 
 

t=6.8, P0.001 

Significance Paired t=13.6, 
P0.001 

Paired t=5.5, 
P0.001  

 
 

Significant at p0.05 
 

Simulation  
group 

Lecture 
group Item  

N (41) % N(41) (%) 
Significance 

Age (Mean±SD) 21.6±0.5 21.5±0.6 t=0.2, P=0.8 

Sex:                   
Female 
Male 

 
32 
9 

 
78.0 
22.0 

 
34 
7 

 
82.9 
17.1 

 
P=0.6 
2=0.3 

Marital status:    
Single 
Married 

 
35 
6 

 
85.4 
14.6 

 
37 
4 

 
90.2 
9.8 

 
P=0.7 
2=0.5 

Family Income: 
Enough   
Enough & save 
Not enough 

 
32 
5 
4 

 
78.0 
12.2 
9.8 

 
35 
3 
3 

 
85.4 
7.3 
7.3 

 
Monte Carlo test, 

P=0.7 

Experience with old people: # 
Previous contact 
Living with elderly person 
Caring for old people  

 
35 
17 
37 

 
85.5 
41.5 
90.2 

 
36 
18 
34 

 
87.8 
43.9 
82.9 

 
2=0.1, P=1.0 
2=0.1, P=1.0 
2=0.9, P=0.3 

Source of knowledge about elderly: # 
Family 
Geriatric medicine course 
Mass media 
Friends 

 
20 
16 
12 
7 

 
48.8 
39.0 
29.3 
17.1 

 
27 
11 
7 

31 

 
65.9 
26.8 
41.5 
7.3 

 
2=2.4,P=0.12 
2=1.4,P=0.2 
2=1.3,P=0.2 
2=1.8,P=0.3 
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Table (3): Comparing the effect of aging simulation game versus traditional lecture on 
the total mean score of attitude of nursing students toward elderly among simulation 
and lecture groups 
 

 
Significant at p0.05 
 
 
 
 
 
 
Table (4): Correlation coefficient between knowledge and attitude scores among 
simulation and lecture group 
 

 

Attitude of nursing 
students toward elderly  

Simulation  group (41) 
Mean ± SD 

Lecture group (41) 
Mean ± SD Significance 

 
Positive  attitude subscale  
Pre- intervention. 
 
Positive  attitude subscale  
Post intervention. 

53.7±5.7 
 

 
57.8±7.0 

54.7±5.8 
 

 
55.7±7.8 

t=1.9,P=0.07 
 

 
t=1.3,P=0.2 

Significance Paired t=1.1, P=0.3 Paired t=1.2,0 P=0.2  
 
Negative attitude subscale  
Pre- intervention  
 
Negative attitude subscale. 
Post intervention 

49.8±7.1 
 
 

43.9±8.1 

48.2±7.1 
 
 

48.2±7.3 

t=0.99,P=0.3 
 
 

t=2.5,P=0.014 

Significance Paired t=3.5, P0.001 Paired t=0, P=1.0  

 Simulation  group Lecture group 

 Knowledge pre 
 

Knowledge 
post 

Knowledge pre Knowledge 
Post 

Total attitude 
Pre 

-0.2 
 

-0.3 -0.1 0.3 

Total attitude 
Post 

-0.1 -0.2 -0.2 0.3 
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